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This invention relates to apparatus for building pneu 
matic tires. More particularly, it relates to automatic 
apparatus that: (1) bias-cuts rubber-coated tire cord 
fabrics to form rhomboidal sections of desired widths; 
(2) cuts these sections lengthwise to form plies of desired 
lengths; and (3) delivers the plies in proper Sequence to a 
tire building drum for fabrication of the tire carcasses. 

Carcasses for pneumatic tires are generally fabricated 
on cylindrical tire building drums by winding a series of 
layers or plies of bias-cut rubber-coated tire fabrics on 
the drums, the cord angle of each ply being reversed to 
the cord angle of the ply or plies adjacent thereto. Dur 
ing the winding or build-up operation, the diameter of the 
carcass increases as each successive ply is added and this, 
in turn, requires that, in a given carcass, the length of 
each successive ply be progressively greater than the 
length of the ply that immediately precedes it in order to 
provide suitable overlapping at the ply ends. 
The foregoing requirement is met, in conventional tire 

building apparatus, by having an operator manually cut 
each ply to length as he winds the ply on the drum, the 
operator's skill and judgment being relied on to provide 
an adequate, yet not excessive, overlapping of the ply 
ends. In consequence of the foregoing, there is often a 
considerable variation in the quality and uniformity of 
tires made on conventional apparatus, due to differences 
in operator skill, operator fatigue, carelessness, and the 
like. 
Tire quality and uniformity are also adversely affected 

by other aspects of present tire building apparatus. For 
example, in order to form a strong wrap around the bead 
wires, thereby eliminating defective bead regions, and to 
avoid the formation of air pockets or voids in the bead 
areas of tires, the first and second plies of each carcass 
are often cut to different widths so that a step-off is pro 
vided when the side edges of these plies are turned up 
over the bead rings. In conventional equipment, how 
ever, such plies are usually manually aligned with one 
another, and with the center of the drum, by the operator. 
Should the center lines of the two plies be offset laterally 
from one another, the amount of the step-offs would vary 
and one bead area of a carcass would have a large step 
off, while the other bead area would have little or no 
step-off. The latter condition facilitates the formation of 
undesirable voids in the carcass that could lead to pre 
mature failure of the tire in service. 

In a similar manner the first two plies, although aligned 
with one another, may be misaligned with the tire build 
ing drums. In this case, after the plies are wound on the 
drum and the operator has turned the ply edges over the 
beads, there would be a greater overlapping at one bead 
area than at the other. Here again untimely failure of 
the tire could result. 
The splicing of adjacent sections of bias-cut fabrics to 

one another before cutting the Sections to ply length is an 
other potential source of poor tire quality and uniformity 
as performed on apparatus in present usage. Desirably, 
each splice should contain a prescribed amount of overlap 
between adjacent ends of the sections being joined, and 
the sections should be kept in longitudinal alignment dur 
ing the joining. However, since this is often a manual 
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operation, operator skill is usually determinative of the 
quality and uniformity achieved. 

In order to overcome many of the disadvantages con 
nected with building tires on presently used apparatus, it 
has been found desirable, in accordance with the present 
invention, to provide a tire building apparatus in which 
many of the formely independent steps are automatically 
performed by a single integrated machine which accu 
rately and efficiently performs the various operations in 
volved in building tires and provides uniform high quality 
tires. 

Accordingly, it is one object of this invention to provide 
improved apparatus for building pneumatic tires. 
Another object of this invention is to provide improved 

apparatus for automatically preparing and delivering plies 
to a tire building drum. 
A further object of this invention is to provide im 

proved apparatus for cutting tire building fabrics to ply 
length preparatory to winding the plies on a tire building 
drum. 
An additional object of this invention is to provide im 

proved apparatus for aligning tire fabric plies with one 
another and with a tire building drum. 

It is also an object of this invention to provide improved 
apparatus for splicing bias-cut sections of tire fabrics to 
one another. 
Another object of this invention is to provide an im 

proved tire building machine having adjustments therein 
for building various sized tires. - 

Further objects and advantages of this invention will 
become apparent as the following description proceeds. 

Briefly stated, and in accordance with one embodiment 
of this invention, there is provided a tire building machine 
comprising a bias-cutter for supplying bias-cut sections of 
fabric from a web of tire cord fabric, a conveyor to which 
the cut sections of fabric are delivered, a tire building 
drum at one end of the conveyor, means for cutting the 
sections of fabric to desired length to form from each 
each section a ply of desired length and a remnant piece, 
means for driving the conveyor in a forward direction to 
deliver the ply to the tire building drum, and means co 
operating with the conveyor to splice the remnant piece 
to a succeeding section of fabric prior to cutting the suc 
ceeding section to properply length. 
While the specification concludes with claims particu 

larly pointing out and distinctly claiming the subject 
matter of this invention, it is believed that the invention 
will be better understood from the following description 
taken in conjunction with the accompanying drawings 
in which: 

FIG. 1 is a perspective view of a preferred form of 
tire building apparatus in accordance with this invention 
but having numerous details omitted for greater clarity; 
FIG. 1A is a diagrammatic view showing the relative 

positions of the plies with respect to the main conveyor, 
the tire building drum and a reference line extending 
therebetween; 

FIG. 1B is an enlarged view of the drum, with the plies 
in section, showing the positions of the plies in relation 
to the drum; 

FIG. 1C is an enlarged sectional view of a completed 
carcass showing the manner in which the ply edges are 
wound about the bead wires of the carcass; 

FIG. 2 is a plan view of the bias-cutter with portions 
broken away for clarity; - 

FIG. 3 is a side elevational view of the bias-cutter, 
taken on line 3-3 of FIG. 2, with the main conveyor 
omitted for clarity; 

FIG. 4 is an enlarged elevational view, partly in sec 
tion, taken along the line 4-4 of FIG. 2; 
FIG. 5 is a sectional view taken on line 5-5 of FIG. 4; 
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FIG. 6 is an enlarged sectional view taken on line 
6-6 of FIG. 3; 

FIG. 7 is an enlarged sectional view taken on line 
7-7 of FIG. 2; 

FIG. 8 is an enlarged detailed plan view of a fabric 
gripping means utilized in the bias-cutter; 
FIG. 9 is an enlarged sectional view taken on line 

9-9 of FIG. 8; 
FIG. 10 is a sectional view taken on line 10-10 of 

FIG. 9; 
FIG. 11 is an enlarged sectional view taken on line 

11-11 of FIG. 8: 
FIG. 12 is an enlarged sectional view, taken on line 

12-12 of FIG. 2, showing portions of a mechanism 
employed in changing the cutting angle of the bias-cutter; 

FIG. 13 is an enlarged sectional plan view of the angle 
changing mechanism, taken on line 13-13 of FIG. 12; 

FIG. 14 is a reduced scale sectional view of the angle 
changing mechanism, taken on line 14-14 of FIG. 13; 

FIG. 15 is an enlarged sectional view, taken on line 
15-15 of FIG. 2, showing one of the wheels employed 
in supporting a movable frame portion of the bias-cutter 
from a stationary frame portion thereof; 

FIG. 16 is an enlarged sectional view, taken on line 
16-16 of FIG. 2, showing another one of the wheels 
employed in supporting the movable frame portion of the 
bias-cutter from the stationary frame portion thereof; 
FIG. 17 is an enlarged sectional view, taken on line 

17-17 of FIG. 2, showing a fabric cutting mechanism em 
ployed in the bias-cutter; 

FIG. 18 is a plan view of the fabric cutting mechanism 
shown in FIG. 17; 
FIG. 19 is a sectional view taken on line 19-19 of 

FIG. 18; 
FIG. 20 is an enlarged sectional view taken on line 

20-20 of FIG. 18; 
FIG. 21 is an enlarged view of a fabric width and 

drop control mechanism utilized in the bias-cutter to con 
trol the widths of the sections of fabric cut therein and 
the positions at which these sections are dropped onto 
the main conveyor; 

FIG. 22 is an enlarged sectional view taken on line 
22-22 of FIG. 21; 

FIG. 23 is an enlarged elevational view, taken on line 
23-23 of FIG. 21; 

FIG. 24 is an enlarged elevational view taken on line 
24-24 of FIG. 21; 

FIG. 25 is a sectional view taken on line 25-25 of 
FIG. 24; 
FIG. 26 is an enlarged sectional view taken on line 

26-26 of FIG. 21; 
FIG. 27 is an enlarged sectional view taken on line 

27-27 of FIG. 21; 
FIG. 28 is a sectional plan view taken on line 28-28 

of FIG. 22 showing the fabric width and drop control 
mechanism in a different condition of operation from that 
shown in FIG. 21; 
FIGS. 29 and 30, together, form an elevational view 

of the main conveyor, the view omitting portions of the 
bias-cutter and being broken away at various places to 
provide greater clarity; 
FIG. 31 is an enlarged plan view of the downstream 

portion of the main conveyor, taken on line 31-31 of 
FIG. 30, with portions of the conveyor broken away for 
clarity; 

FIG. 32 is an enlarged plan view of the upstream por 
tion of the main conveyor, taken on line 32-32 of FIG. 
29, with portions of the conveyor broken away for clarity; 

FIG. 33 is an enlarged sectional view taken on line 
33-33 of FIG. 32; 
FIG. 34 is an enlarged sectional view taken on line 

34-34 of FIG. 32; 
FIG. 35 is an enlarged sectional view taken on line 

35-35 of FIG. 34; 
FIG. 36 is an elevational view of a storage device used 

in the tire building apparatus; 
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4. 
FIG. 37 is an enlarged plan view, partly in section, 

taken on line 37-37 of FIG. 36; 
FIG. 38 is an enlarged sectional view taken on line 

38-38 of FIG. 37; 
FIG. 39 is an enlarged sectional view taken on line 

39-39 of FIG. 37; 
FIG. 40 is an enlarged plan view taken on line 40-40 

of FIG. 36; 
FIG. 41 is an enlarged plan view taken on line 41-41 

of FIG. 36; 
FIG. 42 is an enlarged sectional view taken on line 

42-42 of FIG. 41; 
FIG. 43 is a plan view of a splicing mechanism and 

a cut-to-length unit used in this invention, the view be 
ing broken away at various places to provide greater 
clarity; 

FIG. 44 is a side elevational view of the splicing mech 
anism and the cut-to-length unit, taken from the down 
stream side thereof along line 44-44 of FIG. 43; 

FIG. 45 is a side elevational view of the splicing mech 
anism and the cut-to-length unit, taken from the upstream 
side thereof along line 45-45 of FIG. 43; 

FIG. 46 is an enlarged end elevational view, taken 
along line 46-46 of FIG. 45: 

FIG. 47 is an enlarged end elevational view, taken 
along line 47-47 of FIG. 45, the view being broken away 
at various places to provide greater clarity; 

FIG. 48 is a sectional view, taken along line 48-48 of 
FIG. 44; 

FIG. 49 is a sectional view, taken along line 49-49 
of FIG. 44; 

FIG. 50 is an enlarged sectional view, taken on line 
50-50 of FIG. 44, showing details of the splicing mech 
anism in one condition of operation; 

FIG. 51 is an enlarged sectional view, similar to that of 
FIG.50, showing the splicing mechanism in a second con 
dition of operation; 

FIG. 52 is an enlarged sectional view, similar to that of 
FIG. 50, showing the splicing mechanism in a third con 
dition of operation; 

FIG. 53 is an enlarged sectional view, taken along line 
53-53 of FIG. 43; 
FIGS. 54 through 60 are a series of diagrammatic views 

of the splicing mechanism showing the operation of this 
mechanism during a splicing cycle of the apparatus; 

FIG. 61 is an enlarged sectional view, taken along line 
61-6 of FIG. 44; 

FIG. 62 is an enlarged sectional view, taken along line 
62-62 of FIG, 44; 

FIG. 63 is an enlarged sectional view, taken along line 
63-63 of FIG. 44; 

FIG. 64 is an enlarged sectional view, taken along line 
64-64 of FIG. 46; 

FIG. 65 is a plan view of a mechanical lifter unit and 
a ply offset mechanism employed in this invention; 

FIG. 66 is a sectional view, taken along line 66-66 of 
FIG. 65; 
FIG. 67 is a sectional view, taken along line 67-67 

of FIG. 66; 
FIG. 68 is an end elevational view of the mechanical 

lifter unit and the ply offset mechanism, taken along line 
68-68 of FIG. 65; 

FIG. 69 is an enlarged sectional view; taken along line 
69-69 of FIG. 67; 
FIG. 70 is an enlarged elevational view, taken along 

line 70-70 of FIG. 68: 
FIG. 71 is an enlarged sectional view, taken along line 

71-71 of FIG. 68; 
FIG. 72 is a side elevational view of an applicator con 

veyor and a tire building station utilized in this invention; 
FIG. 73 is an enlarged sectional view, taken along line 

73-73 of FIG. 72; 
FIG. 74 is an enlarged plan view of the tire building 

station and portions of the applicator conveyor shown in 
FIG. 72; 
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FIGS. 75, 76 and 77, together, represent a diagram 
matic view of the tire building apparatus and illustrate 
the various pneumatic and hydraulic control circuits uti 
lized in controlling the operation of the apparatus; 

FIGS. 78 through 88, together, form a schematic wiring 
diagram of the electrical circuits employed in controlling 
the operation of the tire building apparatus; 

FIG. 89 is a schematic wiring diagram of a transistor 
type of sensitive relay that is used in the electrical con 
trol system of the apparatus; 

FIG. 90 is a chart showing the condition of the contacts 
of an operation selector stepping relay utilized in the 
electrical control system of the apparatus; 

FIGS. 91 through 105 represent an electrical sequential 
action drawing or chart showing the state of actuation 
or energization at any given time of the various electrical 
components employed in automatically controlling the 
operation of the main conveyor, the storage device, the 
splicing mechanism, the cut-to-length unit, the mechanical 
lifter unit, the ply offset mechanism and the applicator 
conveyor; and 

FIGS. 106 through 111, together, represent an electrical 
sequential action drawing or chart showing the state of 
actuation or energization at any given time of the various 
electrical components employed in automatically con 
trolling the operation of the bias-cutter. 

GENERAL DESCRIPTION 
A tire building machine made in accordance with one 

embodiment of this invention has been illustrated in FIG. 
1, which is a perspective view wherein numerous details 
have been omitted in order to achieve greater clarity in 
understanding the overall machine. FIGS. 1A, 1B and 
1C show the relationship of the plies of a four-ply tire to 
one another and to the apparatus, and will be referred to 
in conjunction with FIG. 1 in order to provide a general 
description of this invention. 
The machine of FIG. 1 includes the following major 

components: a bias-cutter, shown generally at A; a main 
conveyor, designated generally at B; a storage device, 
indicated generally at C; a splicing mechanism shown gen 
erally at D; a cut-to-length unit, designated generally at 
E; a mechanical lifter unit, designated generally at F; a 
ply offset mechanism, indicated generally at G; an appli 
cator conveyor, shown generally at H; and a tire building 
station, designated generally at J. 

In order to establish a frame of reference for use in 
describing this invention, the tire building station. J will 
be considered to be at the front of the machine, while the 
storage device C will be considered to be at the rear of 
the machine. Thus, forward operation of the main con 
veyor B and applicator conveyor H will cause any mate 
rial carried by these conveyors to move toward the tire 
building station J, while reverse operation will carry the 
material toward storage device C. It will be understood 
that these components are in longitudinal alignment with 
one another, and, therefore, a center line or reference line 
X-X (FIG. 1A) may be considered to extend along the 
length of the machine from the tire building station J to 
the storage device C, the center of the drum at the tire 
building station J serving to establish the exact position 
of the reference line X-X. 
The various components of the machine cooperate with 

one another in operation to build the tire carcass illus 
trated in FIG. 1C. The first and second plies 1 and 2, 
respectively, of the carcass are alike in width, being 
relatively wide as compared with the narrower third and 
fourth plies 3 and 4, respectively, which also are similar 
in width. In order to achieve step-offs 5 and 6 when the 
side edges of plies 1 and 2 are turned up over bead wires 
7 and 8, plies 1 and 2 are laterally offset from one an 
other and from the center line of the tire building drum 
prior to being wound on the drum. Thus, referring to 
FIGS. 1 and 1A, when the bias-cut rhomboidal sections of 
fabric that later form plies 1 and 2 are initially deposited 
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6 
by the bias-cutter A onto the main conveyor B, their 
center lines are located at a position that is offset to one 
side of reference line X-X by, for example, 4 of an 
inch, the intial position of ply 1 being shown in dashed 
line form. Subsequently, ply 1 is laterally shifted 4 of 
an inch by the ply offset mechanism G so that its center 
line is offset 4 of an inch to the opposite side of the 
reference line X-X. This provides a 2 inch step-off at 
both bead areas of the carcass (see FIG. 1B). It is 
readily apparent, of course, that ply 2 could be laterally 
shifted rather than ply 1 with similar results, and also, 
that the amount of step-off desired establishes the amount 
of offset given to plies 1 and 2. Plies 3 and 4, on the 
other hand, are deposited on the main conveyor B with 
their center lines in alignment with reference line X-X. 

It will be seen from the foregoing that the bias-cutter 
A serves to perform the following acts. It bias-cuts the 
tire fabric into relatively wide rhomboidal sections for 
plies 1 and 2 and drops these sections onto the main 
conveyor B with their center lines similarly offset from 
reference line X-X, and it also bias-cuts the tire fabric 
into relatively narrow rhomboidal sections for plies 3 and 
4 and drops these sections onto the main conveyor B 
with their center lines aligned with reference line X-X. 
The length of the sections cut by the bias-cutter A is 

usually greater than the length needed to form any of 
the plies of conventional passenger car tires due to the 
fact that the tire fabric is supplied to the bias-cutter A 
in relatively wide rolls. Hence, when the sections are 
cut to proper ply length, remnant pieces of bias-cut fabric 
remain. Some of these remnant pieces of fabric are 
delivered by the main conveyor B to the storage device 
C to be stored for use later on in building subsequent 
tire carcasses, while others are utilized in the carcass being 
fabricated at the tire building station J. It will be under 
stood that separate storage areas are provided in storage 
device C both for the wide width remnant pieces and for 
the narrow width remnant pieces in order to be able to 
independently handle these pieces. It should also be 
noted that the lengths of the remnant pieces will vary with 
continuous operation of the machine since these pieces 
are spliced to Subsequent sections of fabric cut by the 
bias-cutter A before those sections are cut to length. 
Hence there is a cumulative effect tending to cause the 
remnant pieces to get progressively longer with each car 
cass that is built by the machine. Eventually, when a 
remnant piece becomes long enough to cut a ply length 
from it, the control circuits of the machine will omit a 
cycle of the bias-cutter A to compensate for and shorten 
the length of the remnant piece. 

Splicing of the remnant pieces to additional sections 
from the bias-cutter A takes place at the splicing mech 
anism D. The main conveyor B advances the remnant 
piece from the storage device C until the trailing end of 
the remnant reaches the splicing mechanism D. At this 
point the main conveyor B stops and the trailing end of 
the remnant is raised from above by a drilled vacuum 
chamber, while the remainder of the remnant on the 
main conveyor B is raised by the mechanical lifter unit F. 
The bias-cutter A then cuts a new rhomboidal section 
of the same width and drops it onto the main conveyor 
B, which advances the new section until its leading end is 
under the raised end of the remnant with a desired amount 
of overlap therebetween. The raised trailing end is then 
lowered, along with the remainder of the remnant, and 
pressed against the leading end of the new section to 
make the splice, thereby forming a strip of spliced fabric. 
The strip of spliced fabric is cut to proper ply length 

by the cut-to-length unit E. This unit utilizes a photo 
cell that is positioned downstream of a cutter to establish 
the length at which ply 1 is to be cut. In addition, revolu 
tion counters geared to the drive of the main conveyor 
B are employed to meter from subsequent strips of spliced 
fabric the additional lengths required for plies 2, 3 and 
4. Thus, as each ply is required by the tire building 
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drum, the proper length will be metered past the cutter of 
the cut-to-length unit E. 

After the correct length of ply has been metered past 
the cutter of the cut-to-length unit E, the main conveyor 
B stops, the strip of spliced fabric is lifted above the 
conveyor both by the mechanical lifter unit F and the 
previously mentioned drilled vacuum chamber of the 
Splicing mechanism D, the fabric is clamped on either 
side of the point where the cut is to be made, and a hook 
knife is pulled into the fabric between the clamps and 
then across the fabric, thereby cutting the skimcoat be 
tween two adjacent cords. Thus, the strip of spliced fabric 
is cut into a ply of proper length, supported by the me 
chanical liffer unit F, and a new remnant piece results. 
The new remnant piece is supported by the drilled vacuum 
chamber of the splicing mechanism D. 
The mechanical lifter unit F includes a series of laterally 

Spaced apart bars that move from a level below the spaced 
Strands of the main conveyor B to a level above the 
Strands, the bars being interspersed between the strands. 
The bars of the mechanical lifter unit F are carried on 
a framework which is supported in such a manner as to 
be laterally movable in addition to being vertically mova 
ble, and, in the case of ply only, the ply offset mech 
anism G operates to laterally shift the mechanical lifter 
unit F and the ply thereon prior to the redepositing of 
the ply onto the main conveyor B. 

While the ply which has been cut to length is being held 
above the main conveyor V by the mechanical lifter unit 
F, the remnant piece thereof carried by the splicing mech 
anism D is placed back on the main conveyor B, which, in 
turn, is then driven in reverse to carry the remnant piece 
either back to the storage device C or to a backup posi 
tion about six feet upstream from the splicing mechanism 
D, depending on which ply is in the cut-to-length unit E. 
ASSuming ply to be in this unit, the remnant goes to 
the backup position, rather than the storage device C, and 
the main conveyor B stops. At this time the laterally 
shifted ply is deposited on the main conveyor B, and 
then both the main conveyor B and the applicator con 
veyor H drive in a forward direction so that ply is 
brought forward onto the applicator conveyor H and the 
remnant of ply is moved forward toward the splicing 
mechanism D. When the leading edge of the remnant of 
ply reaches the splicing mechanism. ED, the applicator 
conveyor H stops, and, shortly thereafter, the trailing 
edge of the remnant reaches the splicing mechanism D. 
Main conveyor B then stops, and at this time the rem 
nant of ply i is raised above the main conveyor B by the 
splicing mechanism D and the mechanical lifter unit F. 
The bias-cutter Athen cuts another wide rhomboidal sec 
tion of fabric and deposits it on main conveyor B. This 
section is then spliced to the remnant of ply a and is 
moved into the cut-to-length unit E where it is cut to the 
length of ply 2, leaving a new remnant piece, the remnant 
of ply 2. 

After ply 2 is cut to length, it remains raised above 
main conveyor B, on the mechanical lifter unit F, while 
its remnant is lowered onto main conveyor B and driven 
back to the wide width storage area of storage device C. 
When main conveyor B stops with the remnant in the 
storage device, mechanical lifter unit Flowers ply 2 onto 
main conveyor B without transversely offsetting the ply 
from its original position relative to reference line X-X. 
With ply 1 cut to length and resting on the applicator 

conveyor H, and ply 2 cut to length and resting on the 
downstream end of main conveyor B, the apparatus is 
ready to commence building a carcass on the tire building 
drum. To facilitate this operation applicator conveyor H 
is provided with a shiftable end portion at tire building 
station J that may be brought into contact with the under 
surface of the drum. This is done while the drum rotates 
in a counterclockwise direction (as viewed in FIG. 1) in 
order to transfer ply (and subsequently ply 3) to the 
drum with the cord angles running in one direction. A 
separate, displaceable belt that is cooperable with appli 
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3. 
cator conveyor H at the downstream end thereof is em. 
ployed in transferring ply 2 (and later ply 4) to the drum. 
This belt contacts the top surface of the drum while it 
rotates in a clockwise direction so that the cord angles of 
plies 2 and 4 end up reversed to those of plies 1 and 3. 
The applicator conveyor H may be driven by either of 

two driving means. The first driving means comprises a 
clutch controlled power take-off from the drive for the 
main conveyor B So that, with the clutch engaged, appli 
cator conveyor H is driven concurrently with main con 
veyor B. The second driving means comprises a separate 
notor which drives applicator conveyor H independently 
of main conveyor B. 

In order to facilitate the handling of the plies at the 
downstream end of applicator conveyor H and the trans 
fer of the plies to the tire building drum, an electrostatic 
charge is applied to the plies as they travel along the belt 
of applicator conveyor H. In addition, an electrically 
grounded plate contacts the undersurface of this belt at 
the shiftable end portion of applicator conveyor H, and a 
second electrically grounded plate contacts the back sur 
face of the separate displaceable belt that cooperates with 
the downstream end of applicator conveyor H. This is 
done in order to hold the charged plies in position on the 
belts as they are carried to the drum and to facilitate the 
transferring, with no misalignment, of the plies between 
the belts and to the drum at tire building station J. 

Structural details of the applicator conveyor H and the 
tire building station J, and the manner in which electro 
static forces are utilized in handling the plies, are shown 
in the copending application of Tourtellotte and Stiegler, 
Serial No. 99,496, filed March 30, 1961, and assigned to 
the assignee of the present application. Said copending 
application has now matured into U.S. patent No. 
3,071,179. The invention of said co-pending application 
was made prior to this invention and it is, therefore, not 
intended to herein claim anything shown or described in 
said copending application, which is to be regarded as 
prior art with respect to this present application. 
Remembering that ply is on applicator conveyor H 

and ply 2 is on the downstream end of main conveyor B, 
this general description will now continue by leading the 
reader through a complete building cycle starting with ply 

resting on applicator conveyor H and ending with the 
apparatus in this condition. 
Assuming that the operator has expanded the drum and 

applied gumbo to the drum, he then starts the drum rotat 
ing counterclockwise and, concurrently, brings the shift 
able end portion of the applicator conveyor H into con 
tact with the undersurface of the drum and starts the ap 
plicator conveyor independent drive. Ply is thus brought 
to the drum, while ply 2 remains stationary. When ply 
is completely wound on the drum, the operator moves the 
shiftable end portion of applicator conveyor H out of 
contact with the drum and reverses the direction of rota 
tion of the drum. He then brings the separate displace 
able belt into contact with the top surface of the drum 
and provides a signal to the apparatus to again commence 
automatic operation. 
When the operator's signal is received, main conveyor 

B starts moving forward to transfer ply 2 to applicator 
conveyor H, and from there ply 2 is transferred to and 
wound about the drum. It will be appreciated that the 
operator at tire building station. J will then be involved 
with applying bead rings to the carcass and turning up the 
side edges of plies and 2 over the bead rings. During 
this time, the apparatus continues in automatic operation 
to ready plies 3 and 4 for subsequent application to the 
drum. 

Concurrently with the movement of ply 2 to the drum, 
a narrow width section of fabric that had previously been 
placed in storage begins moving forward from the storage 
device C onto the main conveyor B to begin preparation 
of plies 3 and 4. This narrow width section will always 
be of sufficient length to allow ply 3 to be directly cut 
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therefrom without having to add to it a new bias-cut Sec 
tion. (It might also be noted that it is possible to have 
accumulated sufficient length of narrow width fabric on 
the storage device C to process both plies 3 and 4.) The 
extra length results from the fact that a new bias-cut Sec 
tion will have been added to the remnant piece of ply 4 
of the previous carcass before that remnant was sent back 
to the storage device C. The extra section was added at 
that time because the operator at the tire building station 
J was involved in finishing operations on the previous 
carcass (e.g. applying toe strips and tread, smoothing side 
wall, stitching tread, turning down edges of plies 3 and 4, 
removing the carcass, and applying gumbo to the bare 
drum) and, thus, more time was then available for the 
machine to perform ply preparation functions than is avail 
able now, when the operator at the tire building station J 
is involved in the intermediate operations occurring be 
tween the winding of plies 2 and 3 on the drum (the inter 
mediate operations comprising breaking down the side 
edges of plies and 2, setting the bead rings in place, 
turning up the side edges of plies 1 and 2 over the bead 
rings, and stitching these edges in place). 

It should also be pointed out that the controls govern 
ing operation of the splicing mechanism D, cut-to-length 
unit E, and bias-cutter A are so inter-related that the 
splicing and bias-cutting cycles are omitted when the 
fabric coming from the storage device C is of sufficient 
length from which to cut a ply. Thus, the elongated 
narrow strip of spliced fabric being advanced by the main 
conveyor B from the storage device C moves past the 
splicing mechanism D until it stops in proper position for 
ply 3 to be cut at the cut-to-length unit E. 

After the cut-to-length operation is completed, and 
while ply 3 remains lifted above the main conveyor B by 
the mechanical lifter unit F, the remnant of ply 3 is placed 
on the main conveyor B and moves back about six feet 
to the backup position. Then ply 3 is lowered onto the 
main conveyor B and both this conveyor and the applica 
tor conveyor H move forward. Ply 3 is thus transferred 
to the applicator conveyor H, while the remnant of ply 
3 moves forward toward the splicing mechanism D. When 
the leading edge of the remnant of ply 3 reaches the splic 
ing mechanism D, the applicator conveyor H stops, and, 
shortly thereafter, the trailing edge of the remnant reaches 
the splicing mechanism D. Main conveyor B then stops 
and at this time the remnant of ply 3 is raised above main 
conveyor B by the splicing mechanism D and the mechani 
cal lifter unit F. 
The bias-cutter A now goes through a cycle in which 

it cuts a new narrow width rhomboidal section and drops 
this section onto main conveyor B. The new section is 
then spliced to the remnant of ply 3 and is cut to length 
to form ply 4. While ply 4 remains raised on the mechani 
cal lifter unit F after being cut to length, the remnant of 
ply 4 is deposited on main conveyor B and brought to 
the backup position, at which time the main conveyor B 
stops and ply 4 is lowered onto it by the mechanical 
lifter unit F. 

Under these conditions the machine stops all auto 
matic activity to again await a signal from the operator 
at the tire building station J. Assuming that the oper 
ator has applied bead rings to the carcass and turned up 
the side edges of plies 1 and 2 over the bead rings during 
the time that plies 3 and 4 were being prepared, he now 
proceeds under manual control to apply ply 3 to the drum 
in the same manner as described in connection with the 
application of ply 1. Similarly he sets up the downstream 
end of the applicator conveyor H and the direction of ro 
tation of the drum to prepare for the application of ply 4 
to the drum. At this time he provides a signal to the 
apparatus to again commence automatic operation. 
When the operator's signal is received, the main con 

veyor B starts moving forward to transfer ply 4 to the 
applicator conveyor H, and from there ply 4 is transferred 
to and wound about the drum. Concurrently with this, 
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the remnant of ply 4 is moved into position under the 
splicing mechanism D. The bias-cutter Athen cycles to 
cut a new narrow width section, and this section is then 
spliced to the remnant of ply 4. The resulting narrow 
strip of spliced fabric, which will later serve as ply 3 
of the next carcass to be built, is then returned to the 
narrow width storage area of storage device C by the main 
conveyor B. It will be remembered that the applicator 
conveyor H is provided with an auxiliary driving system 
that is independent of the main conveyor B in order that 
the operator at the tire building station may independently 
control the movement to the tire building station J of 
those plies that are delivered to the applicator conveyor. 
Thus, in effect, when the plies have been transferred from 
the main conveyor B to the applicator conveyor H, con 
trol over these plies shifts from the automatic operation 
of the machine to the individual control of the operator 
at the tire building station. 
When the remnant of ply 4 and the new section spliced 

thereto reach the narrow width storage area of the stor 
age device C, the main conveyor B stops its reverse move 
ment and begins moving in a forward direction again. At 
this time the remnant of ply 2, which was previously 
stored in the wide width storage area of the storage device 
C, starts forward on the main conveyor B and is posi 
tioned under the splicing mechanism D and raised above 
the main conveyor B. The bias-cutter Athen cuts a new 
wide rhomboidal section and deposits it on the main con 
veyor B, which brings it to the splicing mechanism D. 
The new section and the remnant are then spliced to 
gether and conveyed to the cut-to-length unit E where a 
new ply 1 is cut to length. At the completion of this 
cut, new ply 1 is laterally shifted by the ply offset mecha 
nism G, but still remains raised above the main conveyor 
B. by the mechanical lifter unit F. The remnant piece 
of new ply , however, is lowered onto the conveyor and 
moved to the backup position. 
New ply i is then lowered onto the main conveyor B 

and this conveyor and the applicator conveyor H both 
start moving forward to transfer new ply 1 to the applica 
tor conveyor and to move its remnant piece under the 
Splicing mechanism D. (By this time ply 4 has been 
Wound on the drum and the applicator conveyor H is 
clear to receive new ply 1.) With the remnant piece of 
new ply in position and raised above the main conveyor 
B, the bias-cutter A cycles to cut another wide rhom 
boidal Section, and this section is deposited on the main 
conveyor B. It is then spliced to the remnant piece and 
moved to the cut-to-length unit E where new ply 2 is cut 
to length. 
At the end of the cut-to-length operation, new ply 2 

remains raised on the mechanical lifter unit F, while its 
remnant piece is lowered onto the main conveyor B 
and returned to the wide width storage area of the stor 
age device C. With the remnant returned to storage, the 
main conveyor B stops and new ply 2 is lowered onto the 
conveyor. The machine then ceases automatic operation 
While the operator manually controls the application of 
new ply to the drum. Following this, when the opera 
tor is ready to apply new ply 2 to the drum, the signal 
will be given to again commence automatic operation. 

It will be appreciated that from the time that plies 3 
and 4 were transferred to the tire building station J until 
the time that the operator is ready to start building a new 
carcass, the operator's attention is direced to: the applica 
tion of plies 3 and 4; the application of toe strips; the 
application of tread stock; the stitching of the tread; the 
turning down of the ply edges; the collapsing of the drum 
and removal of the carcass; and the expanding of the 
drum and application of gumbo for a new carcass. Dur 
ing this same time period, however, the machine has au 
tomatically spliced a new narrow width section to the 
remnant of previous ply 4 and returned it to the narrow 
width storage area for subsequent cutting to length as 
a new ply 3, and has readied new plies and 2 for the 
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next carcass. Hence it will be seen that the automatic 
cycle of the machine is suitably correlated with the opera 
tions at the tire building station in order to supply plies 
to the tire building drum at a rate commensurate with 
the needs at the drum. Also, since the carcass building 
operation is considerably speeded up by using elec 
trostatic forces to automatically wind the plies on the 
drum, it has been found that high quality, uniform tire 
carcasses can be constructed much more rapidly and 
efficiently in accordance with this invention than with 
apparatus commonly used heretofore. 
With the foregoing general description in mind, a 

detailed discussion of each of the major components of 
the apparatus, and of the controls employed in conjunc 
tion therewith, follows: 

The Bias-Cutter 

The bias-cutter A is an improvement over the bias 
cutter shown and described in the co-pending application 
of Phillips, Parshal, Symons and Kehoe, Serial No. 
23,500, filed April 20, 1960, and assigned to the asignee 
of the present application. The invention of said co 
pending application was made prior to this invention and 
it is, therefore, not intended to herein claim anything 
shown or described in said co-opending application, 
which is to be regarded as prior art with respect to this 
present application. 
The present bias-cutter A has been illustrated in 

greater detail in FIGS. 2 through 27. Referring more par 
ticularly to FIGS. 2 and 3, bias-cutter A includes a mov 
able, triangularly shaped frame, shown generally at , 
and stationary, rectangularly shaped frame, shown gen 
erally at 12. Frame it is supported on frame 12 in a 
manner allowing it to have limited rotary movement 
about a vertical axis or pivot 13 in order to allow small 
changes to be made to the bias angle at which the fabric 
is cut (e.g., 55 to 65). 

Movable frame includes a pair of horizontally dis 
posed structural channel members or legs 4 and 15 and 
a structural cross-member or base 6 which are welded to 
gether at their respective ends to form the generally tri 
angular frame. Base member 6 of frame i also serves 
as the top cross-member of a rigid, vertical rectangular 
structure which includes a lower cross-member 6a and a 
pair of spaced apart vertical members 7 and 17a. 

Vertical members 17 and 17a each have rigidly con 
nected thereto one of a pair of table supporting members 
18 and 18a, respectively, which project horizontally for 
ward from vertical members 7 and 7a. The forward 
ends of members 18 and 18a are interconnected by 
means of a cross-member 9, while another cross-mem 
ber 19a interconnects members 8 and 18a adjacent their 
rear ends. A wide flat plate or table 20 is welded in place 
on the top of cross-members 9 and 9a to support the 
fabric that is processed through bias-cutter A. 
A fabric let-off unit, shown generally at 21, is posi 

tioned at the rear portion of movable triangularly shaped 
frame 1 (the rear portion of bias-cutter A being the 
right end portion as viewed in FIGS. 2 and 3). The 
fabric let-off unit 21 serves as a source of supply of 
calendered fabric for the bias-cutter assembly. It com 
prises (FIG. 3) a movable truck 22 that is supported on 
wheels 22a so that a roll 23 of fabric supported thereon 
may be conveniently moved to and from the fabric let-off 
unit 21. The truck 22 also supports a fabric liner roll 
24, each end of which is movably carried in a channel 
25 formed between vertically extending side members 26 
and 27. 

Calendered fabric 28 is unwound from roll 23 and led 
over a splicing plate 29 which is suitably and rigidly in 
terconnected between spaced arms 3 and 30a that are 
fixedly carried by the vertical members 17 and 17a, re 
spectively, of frame 11. Splicing plate 29 serves as a 
convenient flat surface on which the connect the leading 
edge of a new roll 23 of fabric to the trailing edge of a 
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previous roll 23 of fabric when the previous roll has been 
exhausted. A photocell 7-EYE, carried by arm 30a and 
a lamp 3, carried by a bracket member 32, are employed 
as a control means for sensing when a roll 23 of calen 
dered fabric has been exhausted. This occurs when the 
light beam from lamp 31 hits photocell 7-EYE as the 
sing edge of an exhausted roll passes clear of the light 

bean. 
A pair of stops 33, carried by the arms 30 and 30a, 

and a pair of guides 34, carried by vertical members 17 
and 17a, serve to align truck 22 into proper position 
against the movable, triangularly shaped frame ii. The 
truck 22 is then locked in position by means of drop pins 
35 which engage holes (not shown) formed in truck 22. 
The calendered fabric 28, after passing over splicing 

plate 29, proceeds over a first roller 36 and then under 
a second roller 37. Roller 36 is connected to a driven 
gear 36a which in turn is driven by a driving gear 37a 
connected to roller 37. Driving gear 37a is powered by 
a let-off motor MTR-4 by means of a belt 38. 

After passing under roller 37, the fabric 28 is passed 
over an idler roller 39 and then down beneath a dancer 
roller 40. Each end of dancer roller 40 is vertically 
movable within channels 41 carried on the forward side 
of vertical members 7 and 7a. A pair of limit switches 
19-LS and 20-LS are employed in conjunction with one 
of the channels 4 to sense the upper and lower limits 
of movement, respectively, of dancer roller 40. After 
passing under dancer roller 40, the fabric 28 proceeds 
over another idier roller 42 and from there onto table 
20 to be further utilized in bias-cutter A. Limit switch 
20-LS serves to control the operation of let-off motor 
MTR-4 so that the motor will be in operation whenever 
dancer roller 40 is raised above limit switch 20-LS. 
This is done to insure that there is always a reservoir of 
fabric at dancer roller 40. However in the event a jam 
up prevents fabric from reaching dancer roller 40, this 
roller would climb within its channels 4 to the upper 
position at which limit switch 19-LS becomes actuated. 
This in turn would shut down let-off motor MTR-4 irre 
spective of the fact that limit switch 20-LS is calling for 
the motor to run. Also, limit switch 23-LS acts as an 
interlock to prevent the bias-cutter from starting a new 
cycle when dancer roller 40 is not at the bottom of its 
channels 41. 
A brake roller 43 is provided to lock the trailing edge 

of fabric 28 in position on splicing plate 29 when a fabric 
roll 23 has been exhausted. The roller 43 is supported 
for vertical movement by a pair of spaced arms 44, the 
arms, in turn, being keyed to a shaft 44a rotatably 
mounted on vertical members 7 and 17a. Two pneu 
matically operated power cylinders 45 are employed to 
move brake roller 43 between an upper or off position 
and a lower braking position in which it contacts roller 
36. Normally roller 43 is held in its off position. How 
ever, when photo cell 7-EYE is illuminated as the trail 
ing edge of fabric 28 uncovers lamp 3, the photo cell 
7-EYE initiates the de-energiaztion of motor MTR-4 and 
also the actuation of power cylinders 45, thereby caus 
ing roller 43 to be lowered to its braking position in 
contact with roller 36. This places a drag on let-off 
motor MTR-4 to quickly stop the motor before the trail 
ing edge of fabric 28 leaves splicing plate 29. One end 
of shaft 44a projects through vertical member 17 and 
is provided with an actuating cam 46 keyed thereon. 
Cam 46 cooperates with the arm 47 of a limit switch 
18-LS to actuate this switch when brake roller 43 is 
lowered. The contacts of limit switch 13-LS in the elec 
trical circuits provide insurance that motor MTR-4 will 
be de-energized when brake roller 43 is lowered. 

In addition to fabric let-off unit 21, the movable, tri 
angularly shaped frame of bias-cutter A carries a 
fabric pull-out unit, shown generally at 59, which serves 
to grasp the leading cut end of fabric 28 on table 28 and 
pull predetermined amounts of the fabric out from the 
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let-off unit 21. The fabric pull-out unit 50 is carried on 
the underside of and at the forward part of the horizontal 
legs 4 and 15 of movable frame 11. 

Fabric pull-out unit 50 includes (FIG. 2) a stationary, 
trapezoidal shaped structure comprising a pair of longi 
tudinally extending supports 5 and 52 and a pair of 
transverse members 53 and 54 which rigidly interconnect 
with the longitudinal supports 51 and 52. Fabric pull 
out unit 50 also includes a movable, trapezoidal shaped 
carriage, shown generally at 55 in FIGS. 2 and 3 and in 
greater detail in FIGS. 4, 5, 6 and 7. The carriage 55 
is movably supported on rails 56 and 57 which, in turn, 
are rigidly connected to the longitudinal members 51 and 
52, respectively (see FIG. 5). Carriage 55 is movably 
supported from and located with respect to rails 56 and 
57 by means of a plurality of upper wheels 58 and lower 
wheels 59, there being a set of such wheels adjacent each 
corner of carriage 55. 
The carriage 55 comprises three longitudinally extend 

ing tubular members 60, 6 and 62 and two transverse 
tubular members 63 and 64, the members being welded 
together in a substantially trapezoidal configuration. 
Movement of carriage 55 along rails 56 and 57 is ob 
tained (FIG. 4) by means of an hydraulically operated 
power cylinder 65, the piston rod 66 of which is provided 
at one end with a pinion gear 67. Pinion gear 67 reacts 
against and moves along a fixed rack gear 68 and engages 
a movable rack gear 69 that is fastened to the top of the 
central tubular member 61. Thus, when power cylinder 
65 is actuated to extend piston rod 66, carriage 55 moves 
to the rear (to the right as viewed in FIGS. 2, 3 and 4), 
and, when power cylinder 65 is actuated to retract the 
piston, carriage 55 moves forward (to the left in FIGS. 
2, 3 and 4). 
The fixed rack gear 68 (FIG. 4) is supported by an 

angle iron 70 having one end thereof welded to a bracket 
70a which is in turn fastened to transverse member 53. 
The other end of angle iron 70 is supported by the adja 
cent ends of a pair of transverse angle irons 71 and 72 
(see FIG. 2 also), the spaced apart ends of which are 
rigidly connected to the longitudinally extending channel 
members 55 and 52, respectively. 

Referring to FIGS. 3 and 7, the rear transverse tubular 
member 64 of carriage 55 supports a fabric gripping 
mechanism, shown generally at 75, by means of a series 
of brackets 76, 77, 78 and 79. Thus, movement of car 
riage 55 also causes the fabric gripping mechanism 75 to 

OWe. 

The details of fabric gripping mechanism 75 and the 
manner in which it is supported may be more clearly seen 
by reference now to FIGS. 7, 8, 9, 10 and 11. The fabric 
gripping mechanism 75 includes (FIGS. 8 and 9) a gen 
erally triangular support member 82 which comprises a 
horizontal plate 83 and a vertical plate 84. 

Vertical plate 84 has welded thereto a plurality of 
journals 85 (FIGS. 8 and 11) which rotatably support a 
shaft 86. Shaft 86 (FIG. 9) is keyed to a bell crank 
lever 87, one arm 88 of which is pivotally connected to a 
link 89 and the other arm 90 of which is welded to and 
Supports the center of a fabric gripping bar 91. Grip 
ping bar 91 is also supported at its ends for movement 
with shaft 86 by means of arms 92 and 93 (FIG. 8) 
which are welded to bar 91 and keyed to shaft 86 so that 
rotation of the shaft causes vertical movement of bar 91. 

Gripping bar 91 includes an interior central vacuum 
chamber 94 (FIG. 9) that is connected to a source of 
vacuum by means of a flexible conduit (not shown). A 
plurality of laterally spaced apart apertures 95 are pro 
vided in the lower wall of gripping bar 91. These aper 
tures extend between the lower surface of the gripping 
bar 9 and the vacuum chamber 94. Thus, when fabric 
gripping bar 9 is positioned just above a leading edge 
of fabric, and a vacuum is drawn in chamber 94, the 
leading edge of fabric is grasped and held tightly to the bar 
for movement therewith. 
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4. 
A stripping mechanism or stripper, shown generally 

at 96, is provided in order to release the leading edge of 
fabric from the gripping bar 91 after the vacuum in 
chamber 94 is broken. The stripping mechanism 96 
(FIG. 11) includes a thin, cup-shaped stripper plate 97 
which is coextensive with and adjacent to fabric gripping 
bar 91. Stripper plate 97 is supported by a series of 
spaced arms 98, each of which have one end 98a bolted to 
plate 97 and another end 98b rotatably journaled on shaft 
86 so that rotation of shaft 86 does not directly cause 
movement of plate 97. Stops 98c are provided on the 
arms 98 and are employed to locate stripper plate 97 
with respect to fabric gripping bar 9. A plurality of 
spaced apart, spring biased fingers 99, which are sup 
ported by means of brackets 99a from vertical plate 84, 
press downwardly against stripper plate 97 so that stops 
98c abut against vertical plate 84. 
The lower edge of stripper plate 97 is provided with 

a plurality of flat, spaced apart projections or fingers 100. 
Fingers 100 extend horizontally across the lower portion 
of gripping bar 91 within slots 10 formed in the lower 
wall of the bar, the fingers 100 and slots 101 being posi 
tioned at points located between the spaced apertures 95 
in gripping bar 91. 

Referring to FIG. 9, it will be seen that, with the fabric 
gripping bar 9 in the position shown, the application of 
a vacuum to chamber 94 causes the leading edge of the 
fabric 28 to be drawn up tightly against the apertures 95. 
With the fabric 28 being held in this manner by gripping 
bar 91, the entire fabric gripping means 75 can be trans 
ported by carriage 55 to draw the fabric 28 along with it. 
When it is desired to release the fabric 28 from gripping 

bar 91, the vacuum in chamber 94 is broken and gripping 
bar 91 is raised from the lower "gripping” position shown 
in FIGS. 9 and 11 to an elevated "stripping position at 
which fingers 100 project out below the level of the aper 
tures 95 and press the fabric 28 down clear of the lower 
surface of the gripping bar 9. This releases the fabric 
from fabric gripping means 75 and, assuming the fabric 
has been bias-cut and laterally positioned with respect to 
main conveyor B (FIG. 1), drops the cut section of fabric 
on to the main conveyor. 
Movement of fabric gripping bar 91 from its lower to 

its upper position is accomplished by means of a pneu 
matically operated power cylinder 02 that operates a 
piston rod 103. Referring to FIG. 10, piston rod 103 is 
pivotally connected at its end 104 to a crank 105, which, 
in turn, is keyed to one end of a shaft 106. Shaft 106 
is rotatably supported on the underside of plate 83 (FIG. 
9) by means of a journal 107, and the other end of shaft 
106 (FIG. 10) is keyed to a second crank 108 which is 
pivotally connected to the aforementioned link 89. Thus, 
when position rod 103 is retracted into power cylinder 
102, bell crank 87 rotates clockwise (as viewed in FIG.9) 
to raise fabric gripping bar 9 to its elevated or stripping 
position. Conversely, when piston rod 103 is extended 
Out of power cylinder 102, bell crank 87 rotates counter 
clockwise to lower gripping bar 9 into engagement with 
the fabric 28. 
A neutral position limit switch 15-LS (FIGS. 8 and 9) 

is employed in order to provide control signals relative to 
the position of the fabric gripping bar 91. The limit 
Switch is supported on the undersurface of horizontal 
plate 83 and includes an actuating arm 09. Arm 109 
engages the slotted end of a lever 10, the other end of 
lever 110 being keyed to shaft 86. Thus, lever 110 moves 
in accordance with the rotation of shaft 86, and this actu 
ates arm 109 and causes limit switch 15-LS to provide an 
electrical signal indicative of one or the other of the two 
operating positions of fabric gripping bar 91. 
The fabric gripping mechanism 75 is provided with a 

pair of spaced longitudinal support members 111 and 111a 
which are welded to the triangular support member 82 
at one of their ends and are connected together at their 
other ends by a vertical cross plate 112. Power cylinder 
102 is pivotally supported at 13 on a cross brace 114 
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which interconnects the longitudinal members 41 and 
111a. Members 11 and 11a and vertical plate 112 are 
further interconnected by cross braces 115 and 16 in 
order to provide greater rigidity to this portion of fabric 
gripping mechanism 75 for reasons which will become 
apparent hereinafter. 
As indicated earlier, fabric gripping mechanism 75 

is pivotally supported from carriage 55 by means of 
brackets 76 through 79 (see FIG. 3). When the mov 
able frame A of the bias-cutter is shifted relative to the 
stationary frame 2 to change the angle of the bias-cut, 
fabric gripping means 75 must also be reoriented with 
respect to the leading edge of the fabric in order to prop 
erly grasp the fabric. This is accomplished by making 
the connections between the brackets 76 through 79 
and the fabric gripping means 75 in such a manner as 
to allow the fabric gripping mechanism 75 to pivot rela 
tive to carriage 55. Referring to FIG. 8, the outer 
brackets 76 and 79 are welded to horizontal plates 7 
and 7a respectively, while the inner brackets 77 and 
78 are welded to opposite sides of a circular plate 18. 
The outer plates 7 and A7a are provided with arcu 
ate slots 19 and 119a, respectively. Bolts 120 and 
120a, which are in threaded engagement with horizontal 
plate 83, pass through slots 119 and 119a in the hori 
zontal plates 17 and 17a, respectively, and, by means 
of springs (not shown) positioned between the heads 
of the bolts 129 and 20a and the top surfaces of their 
respective plates 117 and 7a, draw the horizontal 
plate 33 up against the undersurfaces of plates A7 and 

7a. This allows limited horizontal pivotal movement, 
commensurate with the length of slots 19 and 119a, 
to occur between the horizontal plate 83 and plates 17 
and 17a. 
The circular plate 18 and the horizontal plate 83 are 

pivotally connected together by means of a bolt 21, 
A circular plate 122 (FiG. 9) is welded to the top of 
plate 83. The top surface of plate 122 cooperates with 
the undersurface of plate 18 to act as a bearing during 
pivotal movement of the fabric gripping mechanism 75. 
Bolt 121 is drawn up sufficiently to bring plates 118 and 
122 into engagement with one another, but not so 
tightly as to prevent any necessary pivotal movement. 

Referring to FIGS. 3 and 9, the fabric gripping mech 
anism 75 is also supported for pivotal movement from 
carriage 55 by means of a bracket 23 which is welded 
to and depends beneath the longitudinally extending tubu 
lar member 60 of carriage 55. Bracket 23 is provided 
with a pair of vertically spaced apart rollers 124 and 
125 which are adapted to receive therebetween a project 
ing portion 26 (FIG. 9) of a horizontal plate 127. 
Plate 127 is welded to the longitudinal support members 
111 and A1a and the vertical cross plate 12 of the 
fabric gripping mechanism 75. This arrangement pro 
vides an additional point of support for the fabric grip 
ping mechanism 75 and also allows the fabric gripping 
mechanism to pivot as necessary when the angle of the 
bias-cut is changed, or when the fabric gripping mech 
anism becomes accidentally misaligned during its forward 
OVenent. 
Referring now to FIGS. 2, 3, 7 and 12 through 16, the 

general arrangement of the stationary, rectangularly 
shaped frame 2 and the manner in which frame 12 sup 
ports the movable triangularly shaped frame 1 will 
now be considered. Stationary frame 12 includes (FIG. 
2) a pair of upper longitudinally extending channel 
members 130 and 30a and a pair of upper cross channel 
members 131 and 31a, the members being welded to 
gether at their ends in such a manner as to form a rigid 
rectangular structure. Frame 12 also includes (FIGS. 
3 and 13) a lower pair of longitudinally extending chan 
nel members 32 and 32a and a pair of lower cross 
channel members 33 and 133a. The upper channel 
members are held in spaced relation to the lower chan 
nel members and the entire frame 2 is supported from 
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3 
the floor by means of a plurality of legs 34 positioned 
about the structure. 
A first vertical tubular member 135, which is sup 

ported on the floor and welded to each of the longitud 
inally extending channel members 132 and 30, projects 
upwardly from stationary frame 2 to a point which 
is higher than the movable frame 11. A second vertical 
tubular member 36, similar to member 135, projects 
upwardly on the opposite side of stationary frame 12. 
This tubular member is welded to longitudinally extend 
ing channel members 132a and 130a, and also projects 
upwardly above the top of movable frame 11. The ver 
tical tubular members 35 and 136 are connected to 
gether at their upper ends by means of an upper trans 
verse tubular member 37, the arrangement of tubular 
members 35, 36 and 137 being in the form of a rigid, 
inverted U-shaped structure. 
As more clearly illustrated in FIGS. 3 and 7, a lower 

transverse tubular member 38 rigidly interconnects the 
vertical tubular members 135 and 136 at a point between 
the floor and the upper transverse tubular member 137. 
Transverse tubular members 37 and 38 serve as Sup 
ports for the pivotal connections between the movable 
triangular frame 1 and the stationary rectangular frame 
12. Referring to FIGS. 2 and 7, it may be seen that 
legs 4 and A5 of movable frame 1 are connected to 
gether by means of a diagonal channel member 140, 
while the table supporting members 8 and i8a of frame 
12 are interconnected by a diagonal channel member 4 
(FIG. 7). Diagonal channel member 146 is pivotally 
suspended from and connected to the upper transverse 
tubular member 37 by means of a swivel joint 142, 
the upper half of which is welded to the undersurface of 
member 37 and the lower half of which is welded to a 
bracket 43. Bracket 143, in turn, is welded to the 
diagonal member 140. A similar swivel joint 144 inter 
connects the lower tubular member 38 with a bracket 
145 that is rigidly mounted on the diagonal channel 
member 4:1. This provides an additional point of Sup 
port for the forward end of the structure that supports 
table 29. 

Referring now to FIGS. 2, 3 and 15, there is illustrated 
one of the wheel assemblies that pivotally Support mov 
able frame 1 on stationary frame 2. The corner of 
the frame 2 at which longitudinal channel member 130 
and cross channel member 3ia intersect is provided 
with a flat plate 46. Plate 146 is welded to both of 
the members 130 and 131a and, in addition, serves as 
a convenient surface on which a wheel 147 may rotate. 
Wheel 47 is supported by a plate 48 which is welded 
to the undersurface of table supporting member 18 and 
is reinforced by means of a gusset 149. 

Referring now to FIGS. 2, 3 and 16, there is illustrated 
in greater detail the manner in which legs 14 and 15 are 
joined together and supported on stationary frame 12. 
Upper and lower horizontal gussets 50 and 15, respec 
tively, are provided which extend across and are welded 
to the legs 14 and 15. In addition, a vertical gusset 152 
is welded to gussets 50 and 151 and to the legs 4 and 15 
to form a rigid end connection joining the legs 4 and 15. 
A plate 153, which is welded to the undersurface of gusset 
15, serves as a support for a pair of depending brackets 
54 and 155, the bracket structure being made rigid by the 

addition of braces 156, 157 and 158. The brackets 154 
and 155, in turn, rotatably support a wheel 159, which 
rests on a plate 60 that is carried by a support structure 
16 projecting upwardly from the cross channel member 
13a of stationary frame 2. 
An angle iron 62 is welded to bracket 154. Angle 

iron 162 has rigidly mounted thereon a downwardly ex 
tending bolt 163. This bolt projects downwardly through 
an arcuate slot 64 (see FIG. 2) and is provided at its 
threaded lower end with a nut 65. When nut 165 is 
loosened on bolt 163, movable frame i may be pivoted 
with respect to stationary frame 12, since the bolt 163 
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will move relative to the slot i64. However, when nut 
165 is tightened on bolt 63, movable frame 11 becomes 
locked in place with respect to stationary frame 2. 

Referring now to FIGS. 2, 12, 13 and 14, the manner 
in which limited rotary movement is imparted to movable 
frame 1 is illustrated. A plate 170 (FIG. 12) is welded 
to the underside of table supporting member 8a and 
serves as a support for a bracket 71 which rotatably 
carries a wheel i72. Wheel 172 rotates upon a plate 73 
that is welded to stationary frame 2 at the corner there 
of where longitudinally extending channel member i3 a 
(FIG. 2) and cross channel member 3ia intersect. 
Plate 170 (FEG. 12) carries a pointer A74 which co 
operates with a scale 175 carried by plate 173 to provide 
an indication of the angle of the bias-cut when changes 
are made in the relative position of movable frame 
with respect to stationary frame 2. 
The stationary frame 12 is provided with a pair of 

vertically spaced apart, horizontally extending brackets 
176 and 77 which are bolted to the vertical legs 34. 
Brackets 176 and 77 (FIG. 14) support vertically spaced 
apart plates 178 and 79, respectively. A journal member 
180 is pivotally supported by plates 178 and 179 and, in 
turn, rotatably supports a threaded shaft 182 therein (FIG. 
13). Journal member 180, in addition to being pivotally 
mounted in plates i78 and 79 and serving as a shaft 
bearing for the threaded shaft 18, also serves as a thrust 
bearing for shaft 8. Thus, when hand wheel 82 is ro 
tated, any axial thrust developed by shaft 181 is trans 
mitted via the thrust bearing portion of journal E30 to 
stationary frame 2. Pivotal movement of journal mem 
ber 180 with respect to plates 178 and 179 take place 
about a vertical axis denoted at 183. 
A follower nut 184 is movably mounted on and in 

engagement with the threaded portion of shaft 281. Fol 
lower nut 184 is pivotally carried between a pair of spaced 
angle brackets 185 and 186 (FIG. 12) for pivotal motion 
with respect thereto about a vertical axis denoted at 87 
(FIG. 13). The brackets 85 and 86 are welded to 
the vertical tubular member 17a, which, in turn, forms 
part of the structure of movable frame 1. Thus, when 
hand wheel 182 is rotated, follower nut 184 moves along 
shaft 181 carrying the vertical tubular member 7a along 
With it. This, in turn, moves the entire movable frame 
11 with respect to stationary frame 12 and pivots frame 
11 about vertical axis 13 (FIG. 2). 

Referring to FIGS. 2, 3, 7, 17, 18, 19 and 20, the sta 
tionary frame 2 of bias-cutter A supports a fabric cutting 
unit, shown generally at 208 (FIG. 2). Cutting unit 220 
includes a generally U-shaped track or guideway 26 
(FIG. 20) having upstanding vertical rails 262 and 203. 
The track 20 (FIG. 19) runs transversely of bias-cutter 
A and is supported at one end from vertical tubular mem 
ber 135 by means of a channel member 294. The other 
end of track 201 is supported by means of a vertical 
leg 285 and a pair of brackets, one of which is shown at 
206. Vertical leg 205 is welded to the longitudinally ex 
tending channel member 30a of stationary frame 12 and 
extends downwardly to rest on the floor (FIG. 3). 
A carriage 287 (FIG. 19) is supported for movement 

on track 29. Carriage 267 is provided with a pair of 
Spaced apart shafts 208 and 209, shaft 208 carrying wheels 
219 and 211 (FIG. 20), while shaft 269 is provided 
with wheels 212 (FIG. 7) and 213 (FIG. 19) thereon. 
Each of wheels 210 through 2:13 rests on one or the other 
of rails 292 and 203 to allow low friction horizontal 
movement of carriage 207 on track 201 during a cutting 
stroke of the cutting unit 200. 

Carriage 287 is provided with downwardly extending, 
spaced side members 214 and 25 (FIG. 20) which sup 
port therebetween a saw spindle motor MTR-3 for move 
ment with carriage 207. Motor MTR-3 drives a pulley 
26 which is mounted upon the shaft of the motor, and 
pulley 26, by means of a belt 217, drives a second pulley 
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219 (FIG. 19). Shaft 219 is rotatably supported by a pair 
of moveable brackets 220 and 221 (FIGS. 17 and 20), 
each of which are pivotally mounted on one or the other 
of the depending side members 214 and 215 of carriage 
287. Brackets 220 and 221 may be locked in any one of a 
number of different positions with respect to side members 
24 and 215 in order to facilitate adjusting the vertical 
position of shaft 219 with respect to carriage 207. A ro 
tary, toothed blade 222 (FIGS. 7 and 17) is fixed to shaft 
259 for rotation therewith. Blade 222 is partially en 
closed by a protective housing 223 that is carried by 
bracket 229, and the housing 223 is provided with a 
scoop or hook 224 which projects beneath blade 222 and 
guides fabric 28 into contact with the blade during the 
cutting stroke of cutting unit 200. Brackets 220 and 225 
are so adjusted with respect to carriage 207 that scoop 
224 projects below the level of the fabric 28 on table 29 
so that when carriage 237 is moved transversely across 
the bias-cutter, the scoop 224 lifts the fabric 28 into con 
tact with blade 222 to cleanly cut the fabric 28 along the 
path of movement of the blade. 
The cutting stroke is accomplished by moving carriage 

207 from the initial starting or "rest” position, shown in 
FIG. 17, along the track or guideway 201 across the 
width of the bias-cutter and then returning carriage 207 
to its initial starting position. A motor MTR-5 (FIG. 
20) is employed in traversing cutter carriage 207 through 
its cutting stroke. Cutter carriage traverse motor MTR-5 
is supported on a plate 230 which is welded to the under 
side of a channel member 231 that extends between the 
vertical tubular members 135 and 136 (see FIG. 19), the 
plate 230 also being welded to the vertical tubular mem 
ber 36 by means of a bracket 232 (FIG. 18). A chain 
233 (FIG. 17) carried by a pair of spaced sprockets in 
cluding a driving sprocket 234 and a driven sprocket 235 
is driven by motor MTR-5, the driving connections in 
cluding a pulley 235 carried by the shaft of the motor 
MTR-5, a belt 237, and a pulley 238 (FIG. 7). Pulley 
238 is mounted on a shaft 239 which carries the driving 
sprocket 234. Shaft 239 projects through the channel 
member 231 and is supported thereon by means of jour 
nals 240 and 24E (F.G. 18) which are rigidly connected 
to a bracket 242 carried by the channel member. Driven 
sprocket 235 is similarly carried by a shaft 239a which is 
rotatably supported by spaced journals 24.0a and 241a 
that are rigidly mounted on a bracket 242a carried by 
channel member 23. When motor MTR-5 is energized 
it causes the links of chain 233 to be moved through the 
path of the chain about sprockets 234 and 235. 
The movement of chain 233 about its sprockets 234 

and 235 is transmitted to cutter carriage 297 by means 
of a link 243 (FIG. 20), which has one of its ends 244 
pivotally connected to a clamp 245 that is fixedly carried 
by one of the links of chain 233. The other end 246 
of link 243 is pivotally connected to a bracket 247 that 
is fixed to a plate 248 which is welded atop carriage 207. 
Thus, when the link of chain 233 that carries clamp 245 
moves in its path about sprockets 234 and 235, it trans 
mits its movement to cutter carriage 207 by means of 
link 243 to cause the cutter carriage to move from the 
position shown in FIG. 17 horizontally across the path 
defined by track 201 to the opposite side of the track and 
then back to its starting position. 
A pair of limit switches 16-LS and 17-LS (FIG. 17) 

are employed to sense the movement of the cutter carriage 
287 and transmit electrical signals indicative of the ar 
rival of the carriage either at the far end of track 201 
(16-LS) or at its starting position (17-LS). Limit switch 
16-LS is actuated at the far end of track 201 by means 
of an arm 249, carried on the undersurface of plate 248, 
which engages the actuating arm of limit switch 16-LS 
when the carriage 207 reaches its far position. Limit 
switch 7-LS is actuated by an arm 250, also carried on 

218 (FIG. 18). Pulley 2:8 is carried by and drives a shaft 75 the undersurface of plate 248, which engages the actuat 
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ing arm of limit switch 17-LS when carriage 207 is in 
its home position, as shown in FIG. 17. 

In order to insure that electrical power to the saw 
spindle motor MTR-3 (FIG. 20) is not interrupted dur 
ing the traversing movement of cutter carriage 207, an 
electrical power trolley mechanism 25 is provided. One 
end of the power trolley mechanism 251 is supported 
from channel member 231 by means of a bracket 252, 
while the other end (FIG. 17) of the power trolley 
mechanism 251 is supported from the vertical tubular 
member 135 by means of a bracket 253. Mounted within 
power trolley mechanism 251 (FIG. 7) are a plurality 
of elongated metallic electrical strips or conductors 254 
which carry the three phase power necessary to drive 
motor MTR-3. The conductors 254 are contacted by 
movable contacts or shoes 255 which are resiliently biased 
thereagainst so that good electrical contact with conduc 
tors 254 is maintained during the cutting stroke. The 
shoes 255 are carried by an arm 256 which is rigidly 
fastened to the top plate 248 of cutter carriage 207 and 
moves therewith. Thus, an electrical feed arrangement is 
provided which keeps motor MTR-3 energized to drive 
cutter saw 222 during the time that cutter carriage 297 
is being traversed in its path on track or guideway 20 a. 
Wires (not shown) interconnect the movable contacts 
255 with motor MTR-3, while the elongated electrical 
strips or conductors 254 are conventionally energized 
from a three phase source (not shown). The power 
trolley mechanism 25g is preferably of the type known as 
a "Feedrail,” Model No. 100, manufactured by the Feed 
rail Corporation of New York City, New York. 

Referring to FIGS. 2, 7, 8 and 9, consideration will 
now be given to the manner in which the fabric gripping 
means 75 of fabric pull-out unit 50 cooperates with fabric 
cutting unit 200 in order to effect pivotal realignment 
of fabric gripping mechanism 75 when movable frame 1 
is pivoted with respect to stationary frame 2. 

Referring more particularly to FIGS. 8 and 9, vertical 
plate 84 of fabric gripping means 75 carries a pair of 
metallic bumpers 260 and 261 at opposite ends thereof. 
Metallic bumpers 260 and 261 are made of a material 
having good electrical conductivity properties. They are 
supported on vertical plate 84, but insulated therefrom, 
by means of insulating blocks 252 and 263, respectively. 
When fabric gripping means 75 is in its “rear' position, as 
illustrated in FIG. 7, the metallic bumpers 26 and 261 
contact rail 202 of track or guideway 201. In the event 
that fabric gripping means 75 is misaligned with rail 202 
after a change in the bias-cutting angle, one or the other 
of bumpers 260 and 261 will contact rail 262 first. How 
ever, the hydraulic power cylinder 65 (FIG. 2), which 
moves fabric gripping means 75 towards fabric cutting 
means 200, continues to exert a force on the carriage 55 
that supports fabric gripping means 75. This causes 
fabric gripping means 75 to pivot and realign itself with 
rail 202. When fabric gripping means 75 is aligned with 
rail 202, and both bumpers 260 and 261 are in contact 
therewith (FIG. 8), rail 292 serves as an electrical shunt 
across the metallic bumpers 259 and 252 thereby provid 
ing an electrical signal through wires (not shown) con 
nected to bumpers 260 and 261 indicative of the fact 
that fabic gripping means 75 is properly aligned with and 
in contact with rail 202. Bumpers 260 and 261, together 
with rail 202, constitute a low voltage switch 2-LVS-R 
which provides a signal to the electrical circuits of the 
apparatus when fabric gripping mechanism 75 is in align 
ment with and in contact with rail 202. When this signal 
is given the fabric gripping bar 91 (FG. 7) is lowered 
into contact with the fabric 23 carried by table 20, and 
vacuum is drawn in chamber 94 to grasp the leading edge 
of the fabric 28 and hold it tightly to gripping bar 93. 
Thus, when fabric gripping means 75 is subsequently 
moved forward (away from fabric cutting unit 200), 
fabric 28 is drawn out from the fabric let off unit 21 
preparatory to being cut into a rhomboidal section. 
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2. 
In order to facilitate the movement of fabric 28 across 

table 20 when the leading edge of the fabric is being 
pulled by fabric gripping bar 31, an air blast is directed 
into the space between table 20 and fabric 28 (FIG. 7). 
during this movement. The air blast comes from a cham 
ber 264 carried at the forward undersurface of table 20, 
A plurality of apertures 265, which extend through table 
29, provide communication between chamber 264 and 
the space between fabric 28 and the top of table 20. 
Chamber 264 is connected by conduit and valve means 
(not shown) to a source of pressure and a source of 
vacuum (not shown). Chamber 264 is adapted to be 
selectively pressurized or placed under a vacuum in ac 
cordance with signals developed in the electrical control 
circuits of the apparatus to be hereinafter considered. 
When pressurized, the air in chamber 264 escapes through 
the apertures 265 to the space between fabric 28 and the 
top of table 29. This provides a friction reducing layer 
of air between the table and the fabric and allows fabric 
pull-out unit 50 to withdraw fabric 28 from fabric let 
off unit 2 (FIG. 2) with a minimum of friction. After 
the fabric pull-out unit 50 has pulled out the rhomboidal 
section of fabric and before the fabric cutting unit 200 
has severed this section, chamber 264 (FIG. 7) is placed 
under a vacuum. This is done to insure that the new 
leading edge of fabric 28 will be drawn tightly against 
table 20 so that subsequently, when fabric gripping bar 
91 returns to fabric cutting unit 260 to pick up a new 
piece of fabric 28, the leading edge of the fabric will be: 
pulled down beneath the level of the raised gripping bar 
9, thereby preventing interference between the leading 
edge of fabric 28 and the gripping means 75 during the: 
approach of the latter to cutting unit 260. Also, the 
vacuum acts as a hold down device to prevent the leading 
edge of the uncut fabric from creeping back towards the 
dancer roller 46. This prevents the cut edges of the foll 
lowing section from being angular instead of parallel 
with respect to one another and also insures that the 
width of this section will be accurately metered. 

Referring to FIGS. 2, 3, 9 and 21 through 28, the fabric 
width and drop control unit, shown generally at 275, will 
now be considered. 
The fabric width and drop control unit 275 is carried 

by stationary frame 2 of bias-cutter A. it cooperates, 
with fabric pull-out unit 50 to stop the forward move-, 
ment of pull-out unit 50 in one of a plurality of differ 
erent advanced positions, the stopping point depending 
on whether the bias-cutter is to cut a wide or a narrow 
width rhomboidal section of fabric or whether a wide 
or narrow width section of fabric is to be dropped onto 
main conveyor B. Referring to FIG. 9, it may be seen 
that the vertical cross plate 112 of fabric gripping means 
75 carries a metallic bumper 276 that is electrically in 
sulated from plate 12 by means of an insulating block 
277. Metallic bumper 276 is made of a material having 
good electrical conductive properties, and the bumper 
forms one contact of a low voltage switch 2-LVS-F that 
is employed in the electrical control circuits of the appara 
tus to control the movement of fabric pull-out unit 50. 
Various grounded elements carried by the fabric width 
and drop control unit 275 form the cooperating second 
contacts of low voltage switch 2-LVS-F. 

Vertical cross plate 12 also supports a camming piate 
278 which cooperates with the fabric width and drop 
control unit 275 in positioning fabric pull-out unit 50. 
Camming plate 278 is reinforced by a pair of vertical 
plates, one of which is shown at 279, positioned between 
camming plate 278 and cross brace E16 to rigidly secure 
the camming plate in position. 

Referring to FIGS. 3 and 21, the fabric width and 
drop control unit 275 is provided with a pair of stepped, 
spaced apart, side members 289 and 28 that establish 
two horizontal elevations in control unit 275. Side mem 
bers 280 and 28 are joined together throughout their 
forward portion (left side as viewed in FIG. 21) by means 
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of a base plate 282 which serves as a platform for the 
components positioned on the upper level of control unit 
275. The side members 280 and 281 are also intercon 
nected throughout the rear portion of control unit 275 by 
means of a second base plate 283, which establishes the 
lower level of control unit 275. 

Referring to FIG. 28, a pair of laterally spaced apart 
rails 284 and 285 extend along the length of base plate 
283, the rails being supported above the base plate by 
means of a pair of longitudinally spaced blocks 286 and 
287. Rails 284 and 285 support first and second mov 
able carriages 288 and 289 thereon. Movable carriage 
288 Supports the various components employed in con 
trolling the stopping point of fabric pull-out unit 50 with 
respect to the width of the fabric to be cut and will 
hereinafter be referred to as the fabric width control 
carriage 288. Movable carriage 289 carries the compo 
nents which are employed in controlling the stopping 
point of fabric pull-out unit 50 with respect to dropping 
the cut sections of fabric onto main conveyor B and will 
hereinafter be referred to as the fabric drop control car 
riage 289. Carriages 288 and 289 are movably supported 
on rails 284 and 285 by means of sets of rollers 290 and 
291 (FG. 25), there being a set of such rollers at each 
of the corners of each of carriages 288 and 289. 

Referring to FIGS. 23 and 28, fabric width control 
carriage 288 has bolted thereto a flat support plate 292, 
which, in turn, carries a pneumatically operated power 
cylinder 293. Support plate 292 also carries a vertical 
bracket 294 which pivotally supports a cutting position 
stop assembly, shown generally at 295. The stop as 
sembly 295 includes a cam 295 that is pivotally supported 
on bracket 294 by means of a bolt 2.96a. Cam 296 car 
ries an electrically grounded roller 297 that is engaged 
by the metallic bumper 276 of fabric pull-out unit 50, 
the roller 297 and bumper 276, together, forming low 
voltage switch 12-LVS-F when pull-out unit 50 reaches 
the cutting position stop assembly 295. 
The cam 296 of stop assembly 295 is supported in the 

position shown in FIG. 23 by means of a clevis 298 that 
is movably connected to piston rod 299 of power cylinder 
293. Clevis 298 supports between its spaced legs an upper 
and lower wheel 300 and 391, respectively. Lower wheel 
361 rests on a spacer plate 392 having an adjustable stop 
302a, while upper wheel 300 contacts a camming surface 
303 formed on cam 296. With piston rod 299 extended 
from power cylinder 293, clevis 298 abuts stop 302a and 
acts as a wedge under camming surface 383 to force cam 
296 into the position shown in FIG. 23. Thus, when fab 
ric pull-out unit 59 is pulling fabric out of fabric let-off 
unit 2 (FIG. 3), forward movement continues until me 
tallic bumper 276 (FIG. 23) contacts roller 297 at which 
time low voltage switch 42-LVS-F sends a signal to the 
electrical circuits of the apparatus to stop the movement 
of fabric pull-out unit 58. The position of stop assembly 
295, therefore, establishes the width of the section of fab 
ric to be subsequently cut by fabric cutting means 260 
(FIG. 2). After fabric cutting means 200 completes the 
cut, piston rod 299 (F.G. 23) is retracted into power 
cylinder 293, thereby removing the support of clevis 298 
from camming surface 303. Cam 295 is mounted in such 
a manner on bolt 2.96a that when piston rod 299 retracts, 
the cam rotates counterclockwise about bolt 2.96a to clear 
the path in front of fabric pull-out unit 59 for further for 
ward movement thereof to the fabric dropping position. 
A neutral position limit switch 14-LS is carried atop 

power cylinder 293 and serves to signal the electrical cir 
cuits regarding the position of cutting position stop as 
sembly 295. Cam 295 is provided with a second cam 
ming surface 364 which cooperates with the actuating arm 
395 of limit switch 4-LS to actuate the limit switch in 
response to a change in position of stop assembly 295. 

Referring ot FIGS. 24, 25 and 28, fabric width control 
carriage 288 is provided with a journal member 306 which 
is welded thereto and extends transversely thereof. Jour 
nal member 306 rotatably supports a shaft 307, one end 
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of which is provided with a rigidly connected, upwardly 
extending arm 368 that carries a roller 389, the other end 
of which is provided with a rigidly connected, downwardly 
extending arm 3:0 that carries a roller 31. Arm 303 is 
depressed when camming plate 278 of fabric pull-out unit 
50 hits roller 369 while moving forward to the cutting 
position stop assembly 295. This causes shaft 397 to ro 
tate, lowering arm 310 and causing roller 31 to depress 
a plate 312 that is pivotally supported on brackets 323 
and 314 carried by base plate 283. Plate 32 rests atop 
a roller 315 carried by the actuating arm 316 of a decel 
eration valve 317 which is connected in the hydraulic re 
turn line (not shown) of power cylinder 65 (FIG. 3) to 
decelerate or slow down the forward movement of fabric 
pull-out unit 50 as it approaches the cutting position stop 
assembly 295. 
When the metallic bumper 276 of fabric pull-out unit 

50 contacts stop assembly 295 low voltage switch 
12-LVS-F closes to signal the electrical circuits of the 
apparatus that fabric is pulled out past cutting unit 209 
(FIG. 2). The cutting unit 290 then automatically cuts 
the pulled out fabric into a rhomboidal section, and, upon 
completion of the cutting stroke, power cylinder 293 
(FIG. 23) is actuated to retract piston rod 299, thereby 
lowering stop assembly 295 and opening low voltage 
switch 12-LVS-F. This signals the electrical circuits to 
actuate power cylinder 65 (FIG. 2) to again move pull 
out unit 50 forwardly in order to position the cut rhom 
boidal section of fabric with respect to main conveyor B. 
Forward movement of fabric pull-out unit 59 continues 
until (FIG. 28) metallic bumper 276 comes into contact 
with an electrically grounded dropping position stop as 
sembly, shown generally at 320, carried by the fabric drop 
control carriage 289. At this point low voltage switch 
52-LVS-F is again closed and the electrical circuits de 
actuate power cylinder 65, causing fabric pull-out unit 50 
to stop in contact with the dropping position stop assem 
bly 320. Stop assembly 328 is carried at one end of a 
piston rod 321, the other end of which is actuated by and 
moves within an hydraulically operated power cylinder 
322. 

In order to decelerate the forward movement of pull 
out unit 50 as it approaches stop assembly 320, the fabric 
drop control carriage 289 is provided with a journal mem 
ber 323 that is carried rearwardly thereof by means of 
brackets 324 and 325. Journal member 323 rotatably 
supports a shaft 326 which is provided at one end thereof 
with a rigidly connected, upwardly extending arm 327 
that carries a roller 328. The other end of shaft 324 is 
provided with a rigidly connected, downwardly extending 
arm 329 that carries a roller 330. The upwardly extend 
ing arm 327 cooperates with camming plate 278 of fabric 
pull-out unit 50, while the downwardly extending arm 329 
cooperates with plate 311 which operates the deceleration 
valve 317. Thus, deceleration of fabric pull-out unit 50 
as it approaches the dropping position stop assembly 320 
is achieved in a manner similar to that realized when pull 
out unit 50 approaches the cutting position stop assem 
bly 295. 

Dropping position stop assembly 320 is shifted trans 
versely with respect to the drop control carriage 289, by 
means of power cylinder 322, in order to effect changes 
in the position of the center lines of the rhomboidal sec 
tions of fabric with respect to the reference line X-X 
(FIG. 1A). Thus, piston 321 is extended out of power 
cylinder 322 when plies 1 and 2 are to be dropped by fab 
ric pull-out unit 50, and this results in the center lines of 
plies and 2 being displaced a quarter of an inch from 
the reference line X-X. When plies 3 and 4 are to be 
dropped, however, piston rod 321 is retracted within 
power cylinder 322 and this shift in the position of stop 
assembly 320 causes the center lines of plies 3 and 4 to 
be dropped on top of the reference line X-X of FIG. 1a. 
This sequence of actions will appear more fully herein 
after as this description of the fabric width and drop con 
trol unit 275 proceeds. 
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Referring to FIG. 28, the fabric width control carriage 
288 is moved longitudinally along rails 284 and 285 by 
means of a rack gear 33 which is bolted to the vertical 
bracket 294 carried by this carriage, while the fabric drop 
control carriage 289 is moved longitudinally with respect 
to rails 284 and 285 by means of a second rack gear 332 
which is bolted thereto. 

Referring now to FIGS. 21, 22 and 26 through 28, the 
forward end of rack gear 33i is connected to a piston 
rod 333 which is controlled by an hydraulically operated 
power cylinder 334. When power cylinder 334 is actu 
ated to extend piston rod 333, rack gear 33i is driven by 
the piston rod and, consequently, fabric width control car 
riage 288 moves rearwardly along rails 284 and 285. 
Rack gear 331 is held in engagement with a large pinion 
gear 335 (FIG. 22) by means of a roller 336 in abutment 
therewith. Gear 335 is journaled on a shaft 337 for ro 
tation independently of the shaft. A small pinion gear 
338, which is also journaled on shaft 337, is driven by the 
large pinion gear 335 through a shear pin 339. Rack 
gear 332, which drives the drop control carriage 289, is 
held in engagement with the small gear 339 by means of 
a roller 349. Gears 335 and 338 have a two to one gear 
ratio, and, therefore, longitudinal movement of rack gear 
33i by a given amount results in similar movement of 
rack gear 332 by one-half the amount of rack gear 33. 
Thus (FIG. 21), when power cylinder 334 is actuated and 
rack gear 331 moves the width control carriage 288 a pre 
scribed amount towards the rear of control unit 275, rack 
gear 332 moves the drop control carriage 289 towards the 
rear of control unit 275 one-half of the amount moved by 
carriage 288. Similarly, when power cylinder 334 is 
actuated to retract piston rod 333, both carriages move 
toward the front of conrtol unit 275, with carriage 288 
moving twice the amount of carriage 289. 
When piston rod 333 is retracted into the power cylin 

der 334, and the two carriages 288 and 289 are in their 
forward (wide width) locations with respect to control 
unit 275, the fabric cutting unit 50 pulls out wide rhom 
boidal sections of fabric from fabric let-off unit 2 of the 
bias-cutter. Under this condition of operation piston rod 
32 should be extended from power cylinder 322 so that 
the wide rhomboidal sections of fabric (which subse 
quently form plies 1 and 2) will be dropped with their 
center lines offset from the reference line X-X of 
FIG. A. 
When piston rod 333 of power cylinder 334 is extended 

out of the power cylinder, and the carriages 288 and 289 
are in their rear (narrow width) positions with respect 
to control unit 275, fabric pull-out unit 50 pulls out nar 
row rhomboidal sections of fabric from fabric let-off 
unit 21 of the bias-cutter. Under this condition of op 
eration piston rod 321 of power cylinder 322 is retracted 
into the power cylinder so that the center lines of the 
narrow rhomboidal sections (which subsequently form 
plies 3 and 4) will be dropped in alignment with refer 
ence line X-X of FIG. 1A. 

It will be seen that, with piston rod 32 retracted, the 
movement of carriages 288 and 289 by a two to one rela 
tionship results in the positioning of the center line of 
any rhomboidal section of fabric, irrespective of its width, 
in alignment with the reference line X-X. Hence, by ad 
justing the locations at which piston rod 333 stops when 
it is extended or retracted, the bias-cutter may be made 
to cut rhomboidal sections of two different widths, se 
lected from a wide range of widths, and to deposit these 
Sections in proper relation to main conveyor B. 
The manner in which settings for desired widths of 

the rhomboidal sections are introduced into the apparatus 
is shown most clearly in FIGS. 21, 26 and 27. Control 
unit 275 is provided with a movable stop mechanism or 
slide 345 which carries a stop 345. Slide 345 is posi 
tioned atop and movable with respect to a trapezoidal 
shaped plate 347 carried by base plate 282. Stop 346, 
which is welded to slide 345, is provided with a threaded 
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aperture that engages the threaded portion of a shaft 348, 
the shaft 348 being adapted to be rotated by a hand wheel 
349. Side 345 also supports a bracket 350 which, in 
turn, carries a limit switch i-LS-F. The end structure 
of piston rod 333 projects laterally of the piston rod a 
sufficient amount to abut against stop 345 when the piston 
rod is moved out of power cylinder 355. This limits the 
travel of piston rod 333. Also, the end of piston rod 
333 is provided with a projecting arm 353 which actuates 
limit switch i-LS-F when the piston rod reaches its 
extended position to provide a signal that control unit 
275 is set for narrow width operation. By turning hand 
wheel 349, threaded shaft 348 causes slide 345 to move 
along trapezoidal plate 347, thereby changing the extended 
position setting of piston rod 333 and, consequently, the 
narrow width setting of control unit 275. The slide 343 
carries an index or pointer 352 that cooperates with a 
calibrated scale 353 carried by base plate 282 to indicatc 
the narrow width setting of control unit 275 and to allow 
an operator to set in a desired narrow width value. 
A somewhat similar arrangement is provided with re 

spect to setting control unit 275 for cutting desired wide 
width rhomboidal sections. Power cylinder 334 is 
mounted upon a movable slide 355 which has a block 356 
bolted thereto. Block 356 is provided with a threaded 
aperture that engages the threaded portion of a shaft 357 
which is adapted to be turned by a hand wheel 358. 
Block 356 has fastened thereto a pointer 359 that co 
operates with a calibrated scale 360. 

Upon rotating hand wheel 358, block 355 is moved 
along shaft 357 and carries slide 355 and power cylinder 
334 along with it, the slide 355 moving on trapezoidal 
plate 347. This changes the retracted position setting of 
piston rod 333 and, consequently, the wide width setting 
of control unit 275. Slide 355 supports a limit switch 
-LS-R for movement therewith. Limit switch 1-LS 

R is actuated by the arm 35 carried by piston rod 333 
when the piston rod reaches its retracted position. This 
limit switch is employed to provide an electrical signal 
signifying that control unit 275 is set for wide width 
operation. 
While normally the two slides 345 and 355 would have 

the relationship in position that is shown in solid lines 
in FIG. 21 when large size passenger car tires are being 
manufactured, slide 345 has been shown in phantom at 
361 to illustrate the position it would have to be set 
at in order to achieve the spacing of the carriages 288 
and 289 as they are illustrated in FIG. 28. This spac 
ing was selected in order to more clearly illustrate various 
features of control unit 275. 

The Main Conveyor 
The main conveyor B has been illustrated generally in 

F.G. 1 and in greater detail in FIGS. 29 through 35. 
It serves to receive the rhomboidal sections of bias-cut 
fabric from bias-cutter A and to transport the fabric to 
and between the various major components of the 
machine. 

Referring more particularly to FIGS. 29 through 35, 
main conveyor B includes a stranded conveyor belt, shown 
generally at 400, which is supported on a generally rec 
tangularly shaped stationary structure or frame, shown 
generally at 491. The downstream portion of frame 401 
(FIGS. 30 and 31), comprises an upper pair of spaced, 
longitudinally extending side members 402 and 403 which 
are interconnected at their upstream ends by a cross mem 
ber 404. The other ends of the side members 402 and 
483 extend beyond the downstream end of belt 409 into 
the area of applicator conveyor H. 
The downstream portion of frame 401 is also pro 

vided with a lower pair of spaced, longitudinally extend 
ing, side members 405 and 406 which are interconnected 
at their upstream ends by means of a cross member 407. 
Upper and lower side members 482 and 435, respectively, 
are interconnected by means of vertical legs 498, 409 and 
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410, the latter two of which extend downwardly below 
side member 405 and rest on the floor to support frame 
461. Similarly, upper side member 403 and lower side 
member 405 are supported in vertically spaced relation 
by means of legs 4:1, 452 and 413, the latter two of 
which extend downwardly into contact with the floor. 
The upstream portion of frame 401 (FIGS. 29 and 32) 

is arranged in a manner similar to the downstream por 
tion thereof. The upstream portion of frame 401 in 
cludes an upper pair of spaced, longitudinally extending, 
side members 414 and 415 which are interconnected at 
their upstream ends by a cross member 416 and at their 
downstream ends by a cross member 417. The upstream 
portion of frame 401 also includes a lower pair of spaced, 
longitudinally extending, side members 418 and 419. 
The upstream ends of members 418 and 419 are inter 
connected by a cross member 420, while the downstream 
ends thereof are interconnected by a cross member 421. 
Vertical legs 422 and 423 interconnect side members 414 
and 418, while vertical legs 424 and 425 interconnect 
side members 415 and 4.9, all of the legs extending down 
wardly to the floor to support the entire forward portion 
of stationary structure 401. Clamps and shims (not 
shown) are utilized to rigidly join the upstream and down 
stream portions of frame 401 together into a single unit. 

Referring to FIG. 32, the stationary upper channel 
members 30 and 130a of bias-cutter A extend trans 
versely across the upstream portion of frame 401 and are 
bolted to side members 414 and 415 thereof. A plurality 
of angle irons 426, which are welded to one or the other 
of side members 414 and 415, and a plurality of bolts 
427, which threadedly engage one or the other of channel 
members 30 and 130a, are employed for this purpose. 

Referring to FIG. 33, the stationary, lower channel 
members 132 and 132a of bias-cutter A pass beneath and 
are welded to the lower side members 418 and 419 of 
stationary frame 401. Thus, a rigid interconnection is 
provided between the stationary framework of bias-cutter 
A and the stationary framework of main conveyor B. 

in order to insure that the various pieces of fabric 
carried by stranded main conveyor belt 400 are main 
tained in proper alignment with respect to reference line 
X-X of FIG. 1A, the conveyor belt is constructed in such 
a manner as to insure straight tracking and preclude trans 
verse wandering of the fabric. This is accomplished by 
constructing stranded main conveyor belt 400 from a sin 
gle elongated continuous length of V-belt looped around 
grooved end pulleys in a somewhat helical arrangement 
so as to form (FIGS. 29 and 30) an upper surface 428 
for conveying the fabric and a lower surface 429 for the 
return path of the strands. 
The downstream end loops of stranded main conveyor 

belt 400 are supported by a rotatable shaft 430 which 
has fixedly secured thereto a plurality of driving pulleys 
43a through 431 r (FIG. 31). The upstream end loops 
of stranded main conveyor belt 400 are supported on a 
shaft 432 by means of a plurality of driven pulleys 433a 
through 433r which are fixedly secured to shaft 432 and 
rotatable therewith, the pulleys being spaced apart along 
shaft 432 (FIG. 32). 
The manner in which main conveyor belt 400 is wound 

about driven pulleys 433a, through 433r and driving pull 
leys 431a through 43r will now be considered. Refer 
ring to FIG. 32, main conveyor belt 409 includes a 
strand 434 which proceeds from the driven pulley 433a, 
along the upper surface 428 (FIG. 29) over rollers 435, 
436, 437, 438 (FIG. 31) and 439 to driving pulley 431a, 
the strand 434 being aligned longitudinally parallel to 
reference line X-X of FIG. 1A. After passing over driv 
ing pulley 431a, strand 434 proceeds over a snubbing roller 
440 (FIG. 30) which insures that each of the down 
stream end loops of stranded main conveyor belt 400 con 
tacts its respective driving pulley 43a through 431r over 
a substantial peripheral portion of the pulley. Strand 
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434 then proceeds downwardly to an idler roller 441 
which establishes the level of the lower surface 429 of 
main conveyor belt 400. After passing under idler roller 
431, the strand under consideration, which at this point 
is identified as strand 442 (FIGS. 31 and 32), proceeds 
along lower surface 429 at a slight angle to longitudinal 
reference line X-X of FIG. 1A and passes over idler 
rollers 439a, 438a, 437a, and 436a, until it reaches an 
idler roller 443, which changes the direction of move 
ment of strand 442 and directs it upwardly towards a 
Snubbing roller 444. Strand 442 then proceeds over snub 
bing roller 444 and under and around a driven pulley 
433b at the upstream end of main conveyor B, the snub 
bing roller 444 being employed to insure that the up 
stream end loops of main conveyor belt 400 contact their 
respective driven pulleys throughout a substantial periph 
eral portion thereof. Upon passing around and over 
driven pulley 433b the strand under consideration, which 
at this point is identified by the numeral 445, proceeds 
downstream parallel to, but displaced from, the previous 
strand 434 until it comes to driving pulley 431b. It then 
passes around pulley 43ib, over snubbing roller 440, 
under idler roller 441, and follows a path parallel to 
strand 442 back to the upstream end of main conveyor 
B. The foregoing circuits are repeated for each strand 
in main conveyor belt 400 until, in the final circuit, the 
strand under consideration, which at this point is identi 
fied as strand 446, passes over driving pulley 431r (FIG. 
31), around snubbing roller 440, under idler roller 441 
and then proceeds under a vertically disposed stabilizing 
wheel 447. The strand 446 then goes around a hori 
Zontally disposed crossover wheel 448 and, moving in a 
path generally transverse of the remaining strands of 
main conveyor belt 400, passes around a second horizon 
tal crossover wheel 449. After passing around wheel 
449, strand 446 proceeds under a vertically disposed 
stabilizing wheel 450, under idler roller 443, over snub 
bing roller 444 and back to the underside of pulley 433a 
in position to again start its circuituous path about the 
various rollers, pulleys and wheels of main conveyor B. 

Since all of the strands on the upper fabric conveying 
surface 428 of main conveyor belt 400 are a part of 
one single continuous belt and, further, since all of the 
Strands at this level are longitudinally aligned parallel 
to reference line X-X of FIG. 1A, the fabric conveying 
surface 428 moves as a unit, and there is no lateral 
wandering or displacement of the pieces of fabric carried 
thereon. It will be understood that each of the rollers 
435, 436, 437, 438 and 439 are provided with grooves 
at the proper transverse positions therealong correspond 
ing to the positions of the various strands of belt 400 
in order to insure that the various strands maintain their 
proper transverse alignment during the movement from 
the upstream to the downstream end of main conveyor B. 

Referring to FIG. 33, representative grooves in roller 
437 have been designated at 450, and representative 
grooves in roller 435 have been designated at 451. Sim 
ilarly, idler roller 443 is provided with representative 
grooves 452. The snubbing rollers 444 and 440, and the 
idler roller 445 (FIGS. 29 and 30), are also provided 
with grooves (not shown) which serve a similar func 
tion to grooves 450, 451 and 452 in maintaining the 
various strands of belt 400 in proper transverse alignment. 
On the other hand, rollers 436a, 437a, 438a and 439a, 

which support the lower, return level 429 of main con 
veyor belt 400, do not contain grooves of the afore 
mentioned type. The reason for this is that each of the 
lower level strands are at a slight angle to reference 
line X-X of FiG. 1A and, hence, they shift laterally as 
they proceed from pulleys 431a through 431q to pulleys 
4.33b through 433r. 

Stranded main conveyor belt 400 is driven by means 
of a two-speed, reversible, electric motor MTR-7 (FIG. 
30). A reduction gear assembly 460 is coupled to motor 
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MTR-7 and the rotary output thereof is transmitted to 
a chain 465 by means of a driving sprocket 462. Chain 
46 passes over an idler sprocket 463, under a driven 
Sprocket 464 (employed in driving the applicator con 
veyor H), and then over a driven sprocket 465 which is 
rigidly carried by shaft 439. (The manner in which 
driven sprocket 464 is employed in driving applicator con 
veyor H will be considered in further detail hereinafter.) 
Thus, when main conveyor drive motor MTR-7 is driven 
at either high or low speed and in either its forward or 
reverse direction, chain 461 causes shaft 430 to rotate, 
thereby transmitting the rotational movement via driv 
ing pulleys 431 a through 43r to main conveyor belt 400. 
As indicated earlier, the lengths of the various plies 

of a given carcass are established by stopping main con 
veyor belt 400 with the leading edges of pieces of fabric 
thereon located at predetermined distances downstream 
from cut-to-length unit E (FIG. 31) and then cutting 
the upstream portions of the pieces of fabric at a point 
beneath cut-to-length unit E. Photocells 3-EYE and 
4-EYE are employed in this regard, the photocells being 
Supported on a bracket 466 which is adjustably carried 
by side member 402 in order to allow for longitudinal 
repositioning of photocells 3-EYE and 4-EYE when it 
is desired to change the size of the carcass to be built. 
Photocells 3-EYE and 4-EYE are carried above stranded 
main conveyor belt 400 and cooperate with lamps (not 
shown in the series of figures under consideration) posi 
tioned below belt 400 to provide electrical signals when 
the light beams of the lamps are either blocked or un 
blocked from the photocells. When the light beam to 
photocell 3-EYE is blocked by the leading edge of fabric 
moving downstream on belt 480, the photocell signals the 
electrical circuits to slow down motor MTR-7 to a "crawl.' 
speed. Thereafter, in the case of ply 1, when the light 
beam of photocells 4-EYE is blocked, this photocell sig 
nals the electrical circuits to stop main conveyor drive 
motor MTR-7 so that the fabric is in proper position 
to be cut to the length of ply 1. 

In order to provide a means by which plies 2, 3 and 
4 of a given carcass may be metered to progressively 
longer lengths than ply 1 (by stopping stranded main 
conveyor belt 400 with the leading edge of the fabric 
at progressively greater distances downstream from cut 
to-length unit E), a revolution counter assembly, shown 
generally at 467, is provided. Revolution counter as 
sembly 467 is driven by shaft 430 upon energization of 
a clutch 4-CLU, there being a speed reduction mecha 
nism 468 interposed between clutch 4-CLU and assem 
bly 467. Revolution counter assembly 467 is provided 
with three separate revolution counters identified gen 
erally at 2-RVC, 3-RVC and 4-RVC, each of which is 
employed in conjunction with photocell 4-EYE to con 
trol the respective lengths of plies 2, 3 and 4. The elec 
trical circuits utilized in this regard will be considered in 
greater detail hereinafter, it being sufficient for purposes 
of this discussion to understand that: (1) with clutch 4 
CLU and revolution counter 2-RVC energized, the lead 
ing edge of fabric is positioned downstream of photocell 
4-EYE so that ply 2 is cut to a length slightly longer than 
play ; (2) with clutch 4-CLU and revolution counter 
3-RVC energized, the leading edge of fabric is positioned 
further downstream than in (1) above so that ply 3 is 
cut to a length slightly longer than ply 2; and (3) with 
clutch 4-CLU and revolution counter 4-RVC energized, 
the leading edge of fabric is positioned further down 
stream than in (2) above so that ply 4 is to cut to a 
length slightly longer than ply 3. 
The revolution counters 2-RVC, 3-RVC and 4-RVC 

are each provided with electrical contacts (not shown 
in the series of figures under consideration) that are 
actuated to change condition (from open to closed or 
vice versa) upon predetermined amounts of rotation of 
the revolution counter. These contacts are employed 
in the electrical control circuits of the apparatus (to be 
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described hereinafter) and serve to by-pass the “stop” 
photocell 4-EYE in determining the stopping point of 
main conveyor belt 460 when plies 2, 3 and 4 are to be 
cut to length. The amount of additional travel past 
photocell 4-EYE may be independently and manually ad 
justed on each of the revolution counters 2-RVC, 3 
RVC and 4-RVC. Revolution counter assembly 467 
includes three revolution counters of the type known as 
the "Microflex Counter,” Model No. HZ64, made by 
Eagle Signal Corp., of Moline, Illinois. 

Referring to FIGS. 32, 34 and 35, the upstream end 
of mainconveyor B will now be considered in greater 
detail. Shaft 432, in addition to serving as the upstream 
end of main conveyor belt 400, serves as the downstream 
Support end for the strands of a stranded conveyor belt 
employed in one (the lower) of the two storage areas 
of storage device C. Each of the strands of the lower 
storage area conveyor belt in storage device C is sup 
ported on shaft 432 by means of a plurality of driven 
pulleys 470a through 470a, which are rotatably sup 
ported on shaft 432 and interspersed between the various 
pulleys 433a through 433r carried by this shaft, there 
being one less strand in the lower storage conveyor of 
storage device C than in stranded main conveyor belt 
406). 

Referring to FIG. 35, the driven pulleys 470a through 
476 g are each rotatably supported on shaft 432 by means 
of bearings, which comprise: an outer race 471 that is 
held in place on the inner periphery of the pulley by 
means of a snap ring 472; an inner race 473 fixedly car 
ried on the shaft 432; and ball bearings 474, which sep 
arate the inner and outer races 473 and 471, respective 
ly, and allow independent rotation of the pulleys 470a 
through 470q with respect to shaft 432. 

It will be apparent from the foregoing that, when main 
conveyor belt 400 is being driven, shaft 432 will rotate 
independently of pulleys 470a through 470g. Also, 
when the lower storage area conveyor belt of storage 
device C is driven, pulleys 470a through 470g will be ro 
tated by the strands of that conveyor. A series of keys 
475, one for each of the pulleys 433a through 433r, is 
employed in locking these pulleys to the shaft 432 for 
rotation therewith. 

Referring to FIG. 32, shaft 432 projects outwardly 
from both sides of stationary structure 401. A rev 
olution counter assembly 476 is coupled to one end of 
the shaft 432 so that when a revolution counter i-RVC, 
located within the assembly 476, is energized, its con 
tacts (not shown in this figure) are actuated and driven 
by shaft 432. Revolution counter 1-RVC is employed 
in controlling stranded conveyor belt 400 when it is in 
reverse operation. It serves to stop the reverse operation 
of main conveyor belt 400 at those times when it is de 
sired to move a remnant piece of fabric to the "backup” 
position (a point about six feet upstream from cut-to 
length unit E). The electrical control circuitry em 
ployed in this regard will be considered in greater detail 
hereinafter. Revolution counter 1-RVC is of the type 
known as "Actotrol Revolution Counter,” Model No. 
307A, made by Automatic Timing & Controls, Inc., of 
King of Prussia, Pennsylvania. 
The other end of shaft 432 is employed as a power 

take-off to drive the upper and lower storage area con 
veyor belts of storage device C. Further details concern 
ing this power take-off appear in the following section. 

The Storage Device 
The storage device C is positioned adjacent to and 

upstream of main conveyor B. It is shown diagram 
matically in FIG. 1 and has been illustrated in greater 
detail in FIGS. 36 through 42. Storage device C in 
cludes a lower storage area, shown generally at 500, for 
storing wide width pieces of fabric, and an upper stor 
age area, shown generally at 501, for storing narrow 
width pieces of fabric. The lower, wide width, storage 
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area 500 includes a stationary frame, shown generally 
at 502. Frame 502 comprises upper, longitudinally ex 
tending, side members 503 and 504, which are joined to 
gether at their upstream ends by a transverse member 
505 and at their downstream ends by a transverse mem 
ber 506 (FIG. 36). 
The upstream portion of frame 502 is supported on 

a pair of laterally spaced, vertical legs 507 and 508 which 
rest on the floor and project upwardly above the level 
of the longitudinally extending side members 503 and 
594 to pivotally support the upper, narrow width, storage 
area 59. The downstream portion of frame 502 is also 
Supported from the floor by a second pair of laterally 
Spaced, vertical legs 509 and 510. Legs 509 and 510 also 
project upwardly above the level of side members 503 
and 564 to Support the upper, narrow width storage area 
SO. 

Stationary frame 502 is rigidly interconnected to sta 
tionary frame 401 of main conveyor B in the following 
manner. Referring to FIGS. 32 and 34 and 36, together, 
the upstream cross member 416 of frame 401 has welded 
thereto downwardly extending angle members 511 and 
52. Horizontal portions of angle members 5 and 512 
are Welded, respectively, to short, longitudinally disposed, 
channel members 5:3 and 54, which, in turn, are 
Welded to and protrude downstream of transverse mem 
ber 55 of frame 502. This arrangement adds further 
rigidity to the combined structures of storage device C and 
main conveyor B. 

Referring more particularly to FIGS. 36 through 39, 
the lower, wide width, storage area 500 is provided with 
a Stranded conveyor belt, shown generally at 520. Lower 
storage area stranded conveyor belt 520 is similar in 
Structure to the stranded conveyor belt 40 of main con 
veyor B. It comprises a single continuous strand of belt 
ing which is wound around upstream and downstream 
rotatable supports in a series of consecutive, spaced-apart, 
loops in the same manner as main conveyor belt 400. 
The upstream end turns of belt 520 are supported on a 
grooved driving roller 52, while the downstream end 
turns of the belt are supported on the previously-men 
tioned driven pulleys 470a through 470g. Idler rollers 
522 and 522a are provided intermediate the ends of lower 
storage area conveyor belt 520 to prevent sagging of the 
central portion thereof. Also, a snubbing roller 523 
(FIG. 38) is provided adjacent driving roller 521 to in 
Sure that the upstream end turns of belt 52 make good 
contact with driving roller 521 over a substantial portion 
of the periphery of the roller. As in the case of main con 
veyor B, stranded conveyor belt 520 is provided with a 
pair of vertical stabilizer wheels 524 and 525 and a pair 
of horizontal crossover wheels 526 and 527 in order to 
return a strand 528 from pulley 470d to the first groove 
of roller 52. 
The path of the strands of lower storage area conveyor 

belt 520 is similar to that of conveyor belt 400 on main 
conveyor B. Starting with the first groove (not shown) 
of driving roller 52, a point on conveyor belt 520 moves 
down the first strand 529 (FIG. 37), parallel to reference 
line X-X of FIG. 1A, until it reaches pulley 470a and 
passes therearound. It then comes back at a slight angle 
to reference line X-X, as indicated by strand 530 (FIG. 
37), until it reaches the second groove (not shown) of 
roller 52. From there on, the path of a point on belt 
520 follows a repetitive, somewhat helical path around 
the remaining grooves of roller 52 and pulleys 470a 
through 470q until it reaches pulley 470q and passes 
therebeneath. At his time it follows strand 528 over 
vertical stabilizer wheel 524, around horizontal cross 
over wheel 526, around horizontal crossover wheel 527, 
over vertical stabilizing wheel 525, and goes back to the 
first groove of roller 521, thereby completing its circuit 
and starting out again along the previously-mentioned 
strand 529. By this arrangement the fabric carrying sur 
face of lower storage area stranded conveyor belt 520 
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3. 
moves horizontally as a unit. This prevents transverse 
Wandering of pieces of fabric on belt 520 and insures that 
alignment will be maintained between fabric carried by 
belt 526 and fabric carried by belt 400 of main con 
veyeor B. 
The manner in which lower storage area conveyor belt 

529 is driven will now be considered. Referring to FIG. 
37, shaft 432, which is driven by stranded main conveyor 
belt 49, is employed as a power take-off for driving con 
veyor belt 520. Shaft 432 is drivingly connected to the 
input shaft 531 of a direction changing gear box 532 
by means of a coupling assembly 533. The output of gear 
box. 532 is carried by a shaft 535 which is coupled to a 
shaft 535 running longitudinally of storage device C, the 
shaft 536 being provided with a shield 537 supported from 
stationary frame 52 by means of brackets 538. Shaft 
536 is, in turn, coupled to the input shaft 539 of a second 
direction changing gear box. 540, the output of which is 
carried by shaft 541. 
The rotary output on shaft 54 is transmitted to the 

driving member of a clutch 1-CLU through a coupling 
member 542. The driving member of clutch 1-CLU car 
ries a chain drive sprocket 543 (FIG. 36) which drives 
a chain 544 in connection with driving the conveyor 
of the upper, narrow width, storage area 50. Thus, 
whenever stranded conveyor belt 400 of main conveyor 
B is driven, rotary motion is transmitted by shaft 432 
(FIG. 37) to the driving member of clutch. 1-CLU and 
to the chain 544. By energizing clutch 1-CLU, rotary 
motion is transmitted to the driven member of this clutch, 
which, in turn, is mounted on a shaft, 545 that carries 
driving roller 52. Hence, energization of clutch 1-CLU 
by the electrical circuits of the apparatus results in the 
movement of lower storage area conveyor belt 520 at 
the same speed as and in the same direction as main con 
veyor belt 400. 
As heretofore indicated, lower storage area 500 receives 

the remnant piece of wide width fabric remaining when 
ply 2 is cut to length and stores this remnant for use in 
building ply of a subsequent carcass. When the elec 
trical circuits signal main conveyor B to return the rem 
nant piece of fabric to lower storage area 500, clutch 
E-CLU is concurrently energized with main conveyor 
drive motor MTR-7, and, consequently, the remnant 
piece of fabric is carried into storage area 500. 

In order to stop the rearward (upstream) movement 
of main conveyor belt 490 and lower storage area con 
veyor belt 520 when the remnant piece of fabric is en 
tirely within storage area 500, a photocell 5-EYE (FIG. 
37) is employed. Photocell 5-EYE is supported just 
above the upper level of lower storage conveyor belt 520 
by means of a bracket 546 carried by the longitudinally 
extending side member 503. A similar bracket (not 
shown) and a lamp (not shown) are positioned below the 
level of lower storage conveyor belt 520 in vertical align 
ment with photocell 5-EYE. Hence the light beam be 
tween the lamp and photocell 5-EYE is interrupted when 
the leading edge of the remnant piece of fabric intercepts 
the beam upon moving into storage area 500. This de 
actuates the photocell but no further action results. When 
the trailing edge of the remnant piece of fabric moves 
upstream beyond photocell 5-EYE, the photocell be 
comes actuated and a signal is sent to the electrical cir 
cuits to stop the upstream movement of main conveyor 
belt 439 and storage conveyor belt 520. 

Referring now to FIGS. 34, 36, 40, 41 and 42, the 
upper (narrow width) storage area 501 of storage de 
vice C will now be considered. Storage area 501 is pro 
vided with a pivotally supported frame, shown generally 
at 530. Frame 556 comprises longitudinally extending, 
Spaced apart, side members 555 and 552, which are inter 
connected at their upstream ends by means of a cross 
member 553 (FIG. 40) and at their downstream ends 
by a cross member 554 (FIG. 41). A cantilever pulley 
assembly, shown generally at 555, is carried at the down 
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stream end of frame 550. Referring more particularly 
to FIGS. 34 and 41, the cantilever pulley assembly 555 
comprises an upper cross plate 556, which is rigidly con 
nected to frame 559, and a lower cross plate 557, which 
is connected to plate 556 by means of a plurality of bolts 
558. Upper and lower cross plates 555 and 557, together 
with bolts 558, form a clamping arrangement by means 
of which a plurality of longitudinally extending, vertical 
plate members 559a through 559q are rigidly supported 
by frame 559. Each of plates 559a through 559q fit 
into vertically disposed grooves in the plate 556 and, 
when bolts 558 are drawn tight, plate 557 clamps the 
various plates 559a through 559q tightly in position at 
the downstream end of frame 550. Each of plates 559a 
through 559q rotatably carries a respective pulley 560a 
through 56 g at the downstream end thereof. Each 
pulley 569a through S60q, together with its respective 
plate 559a through 559q, is of narrow enough width to 
be able to be moved from a level above the strands of 
main conveyor beit 460 to a level below the strands with 
out interfering with the movement of belt 460. Thus, 
referring to FIG. 36, the upper storage area 50S may be 
moved from the position shown by the dot-dash line to 
the solid line position without contacting the strands of 
belt 450 during its movement. When upper storage area 
50 is in its engaged or lower position, as shown in FIG. 
34, the fabric moved upstream by main conveyor belt 
438 is transferred smoothly to the upper, narrow width, 
storage area 56. 
The various pulleys 560a through 560 g are mounted 

on their respective plates 559a through 559q in the man 
ner shown in FiG. 34. Thus, plate 559k is provided with 
a short horizontal shaft 561 which carries the inner race 
562 of a bearing, while the outer race 563 of the bearing 
is carried by pulley 560k. Ball bearings 564 separate 
the inner and outer races 562 and 563 and rotatably 
Support pulley 56k on shaft 561. The ball bearings also 
prevent lateral movement of the pulley with respect to 
plate 559k. The construction employed is similar to that 
shown in FIG. 35 with respect to pulleys 470a through 
476q. 
A grooved driving roller 570 (FIG. 40), carried by a 

shaft 571, is rotatably supported at the upstream end of 
frame 550. In addition, a first pair of idler rollers 572 
and 572a (FIG. 36) and a second pair of idler rollers 
573 and 573a support the individual strands of the con 
veyor belt of upper storage area 501 at points interme 
diate the ends thereof. 

Upper storage area 501 is provided with a stranded 
conveyor belt, shown generally at 575, which is similar 
in configuration to both the stranded belt 460 of main 
conveyor B and the stranded belt 523 of lower storage 
area 509. Thus, a point on the stranded upper storage 
area conveyor belt 575 may be said to travel from the 
first groove (not shown) on roller 570 (FIG. 40) along 
a strand 576 in a direction parallel to longitudinal refer 
ence line X-X of FIG. 1A, until it reaches pulley 560a 
(FIG. 41) and passes therearound. At this time the 
point would follow strand 577 at a slight angle to refer 
ence line X-X until it reached the second groove (not 
shown) on roller 576 (FIG. 40). It would then follow 
a path along strand 578, parallel to reference line X-X, 
passing over and around pulley 560b (FIG. 41) and 
going on to the third groove (not shown) of roller 570 
(FIG. 40). This helical path would continue until the 
point proceeded around pulley 560q. After passing 
around pulley 5604, the point, now traveling along strand 
579 (FIGS. 41 and 42), passes over a vertical stabilizer 
wheel 580 and around a horizontal crossover wheel 58. 
It then proceeds transversely across the width of storage 
area 501, goes around a horizontal crossover wheel 582 
and over a vertical stabilizer wheel 583, and then moves 
back under roller 57 at the first groove thereof to again 
pass along strand 576 (FIG. 40). 

Referring to FIGS. 36 and 40, the previously-mentioned 
chain 544 is employed in driving upper storage area con 
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32 
veyor belt 575. Chain 544 engages a driven sprocket 
584 which is carried by the driving member of a clutch 
2-CLU. The driven member of clutch 2-CLU is car 
ried by a rotatable shaft 585 which is supported on oppo 
site sides of storage area 501 by means of bearings 586 
and 587. The bearings 586 and 587, in turn, are rigidly 
supported on vertical legs 507 and 508, respectively. 
Shaft 585 passes through the longitudinal side members 
55; and 552 of frame 550. Bearings 588 and 589, which 
are carried by the side members 551 and 552, respectively, 
support frame 550 on shaft 585 in a manner allowing 
pivotal motion of the frame with respect to the shaft. 
Shaft 585, at its end opposite clutch 2-CLU, carries a 
driving sprocket 590. Sprocket 590 drives a chain 59 
which, in turn, drives a driven sprocket 592. Sprocket 
592 is carried by shaft 571 which also carries the driving 
roller 573 of stranded conveyor belt 575. 
A pair of idling sprockets 593 and 594 are employed 

to adjust the tension in chain 59 for smooth perform 
ance, the idling sprockets 593 and 594 being adjustably 
carried by a bracket 595 that is supported on longitudinal 
side member 552. Chain 544 (FIG. 36) is also provided 
with an idling sprocket 596 for setting the tension therein. 
Sprocket 596 is adjustably carried by a bracket 597 
mounted on vertical leg 57. 

Referring to FIGS. 36, 41 and 42, the manner in which 
upper storage area 501 is pivoted between its disengaged, 
upper position (shown in dot-dash lines in FIG. 36) and 
its engaged, lower position (shown in solid lines in FIG. 
36) will now be considered. Frame 550 is provided 
with a cross member 600 adjacent its forward (down 
stream) end. Cross member 600 is rigidly connected to 
side members 551 and 552 at a position above the upper 
level of the strands of conveyor belt 575 so that it is 
clear of the pieces of fabric that move into storage area 
561. As previously indicated, the vertical legs 509 and 
519 (FIG. 36) extend upwardly above the level of both 
the lower storage area 500 and the upper storage area 
501. A cross member 601 extends between legs 509 
and 510 at their upper ends. Cross member 601 Supports 
a pneumatically operated power cylinder 602 by means 
of a pivotal connection 603. The piston rod 604 of 
power cylinder 602 extends downwardly and is pivotally 
connected to cross member 600. Thus, when piston rod 
604 is extended out of power cylinder 602, the upper 
storage area 501 moves into the engaged position shown 
in FIG. 36. However, when piston rod 604 is retracted 
into power cylinder 602, the storage area 501 moves into 
the disengaged position shown in dot-dash lines in FIG. 
36. 

Referring to FIGS. 41 and 42, rollers 605 and 605 are 
provided at the ends of cross member 600. The rollers 
605 and 606 engage the inner surface of respective ver 
tical legs 569 and 50 and act as guides during the move 
ment of storage area 501 from its upper to its lower posi 
tion and vice versa. 
A neutral position limit switch 1-LS, which is actu 

ated by arms 607 and 698 fastened to the side of longi 
tudinal side member 551, is employed to sense the move 
ment of upper storage area 501 between its two posi 
tions. The actuation of limit switch 1-LS by arms 608 
provides a signal to the electrical circuits of the apparatus 
that storage area 501 is in its upper or disengaged posi 
tion. When limit switch 1-LS is actuated by arm 607, 
a signal is sent to the electrical circuits that storage area 
501 is in its lower or engaged position. 
A photocell 6-EYE is supported from cross member 

600 by a bracket 609. A cooperating lamp 610, which 
is supported from a cross member 611 by a bracket 612, 
is positioned in vertical alignment with photocell 6-EYE. 
Photocell 6-EYE is utilized to sense the arrival of narrow 
width strips of fabric into upper storage area 501. It 
operates in a similar manner to photocell 5-EYE de 
scribed in connection with lower storage area 560. Thus, 
when the trailing edge of a strip of spliced fabric passes 
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upstream beyond photocell 6-EYE, a signal is sent to the 
electrical circuits of the apparatus to indicate that the strip 
of spliced fabric is entirely within storage area 501. At 
this time the reverse movement of main conveyor belt 400 
stops and clutch 2-CLU is disengaged so that subsequent 
forward movement of main conveyor belt 400 does not 
remove the fabric from upper storage area 501. 

The Splicing Mechanism 
The splicing mechanism D has been illustrated general 

ly in FIG. 1 and in greater detail in FIGS. 43 through 60. 
It serves to splice the trailing edges of preceding pieces 
of fabric to the leading edges of subsequent pieces of 
fabric on the main conveyor B, thereby forming strips 
of spliced fabric from which plies of desired lengths may 
be cut. 

Referring more particularly to FIGS. 43 through 49, 
the splicing mechanism D (FIG. 43) is carried on the up 
stream side of a movable frame, shown generally at 700, 
while the cut-to-length unit E is carried on the downstream 
side of frame 700. Movable frame 700 is pivotally sup 
ported on the downstream portion of main conveyor 
frame 401 so that the longitudinal axis of frame 700 (and 
the longitudinal axes of the splicing mechanism and the 
cut-to-length unit) may be aligned parallel to the leading 
edges of (and the cords in) the fabric pieces carried by 
stranded belt 400 of main conveyor B. 

In order to support movable frame 700 and the com 
ponents which it carries, conveyor frame 40 is provided 
at its opposite sides with support platforms or pedestals 
702 and 703 (FIGS. 44 and 49). Platform 702 is weld 
ed to and extends horizontally outwardly of conveyor 
side member 402, while platform 703 is welded to and 
extends horizontally outwardly of conveyor side member 
403. The upper surfaces of platforms 702 and 703 are 
smoothly finished in order that these surfaces may slid 
ably support cooperating plates 704 and 705, respectively, 
the undersurfaces of which are also smoothly finished. 
Plate 704 depends below and is rigidly connected to mov 
able frame 700 by means of (FIG. 46) spaced vertical 
angle members or legs 766 and 707 and an intermediate 
plate 768, while plate 705 depends below and is connect 
ed to movable frame 708 by means (FIG. 47) of spaced 
vertical angle members or legs 709 and 710 and an inter 
mediate plate 711. 
An inverted U-shaped frame (FIG. 45) comprising 

vertical legs 715 and 716 and a transverse member 717 is 
also employed in connecting movable frame 700 to the 
conveyor frame 40i. Leg 715 is welded to each of con 
veyor side members 402 and 405 and projects upwardly 
above the level of frame 700. Similarly, leg 716 is 
welded to each of conveyor side members 403 and 406 
and projects upwardly above the level of frame 700. 
Transverse member 717 is welded to the upper spaced ends 
of legs 715 and 716. The upper half 718 of a swivel 
joint 719 is welded to the underside of member 717, 
while the lower half 720 of swivel joint 719 is bolted 
to a bracket 721. Bracket 721 is rigidly connected to 
movable frame 700 through blocks 722 which are welded 
both to the brackets 721 and to the frame 700. Thus 
(FIG. 43), when a turning force is applied to one end of 
movable frame 700, the frame will pivot about swivel 
joint 719, while the lower extremities of the frame slide 
on the support platforms 702 and 703. 
The manner in which a turning force is applied to mov 

able frame 700 has been illustrated most clearly in FIGS. 
43, 48 and 49. A bracket 725 is rigidly fastened to the 
undersurface of support platform 703 and projects out 
wardly thereof. Bracket 725 pivotally supports a journal 
726 adjacent its outer end, and the journal in turn rotata 
bly supports a shaft 727, one end 728 of which is thread 
ed. A hand wheel 729 is keyed to the other end of shaft 
727 and a pair of locking collars 730 and 731 lock the 
shaft from moving longitudinally with respect to journal 
726. The threaded end 728 of shaft 727 carries a com 
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plementary threaded nut 732 which is pivotally supported 
by a bracket 733. Bracket 733 is welded to the plate 711 
carried by movable frame 760. Thus, when hand wheel 
729 is rotated, nut 732 moves along the threaded end 728 
of shaft 727 and, consequently, exerts a turning force on 
movable frame 700 to pivot the frame with respect to the 
stationary structure on which it is supported. 

In order to accurately position movable frame 700, 
support plate 703 is provided with a scale 734, while 
plate 705, which moves with respect thereto, carries a 
pointer 735 to indicate the angle that movable frame 700 
makes with the stranded belt 400 of main conveyor B. 

Referring to FIGS. 43 through 47, the structure of 
movable frame 700 will now be considered in greater 
detail. Frame 700 includes a longitudinally extending 
C-shaped channel member 740 which serves as the 
main strength member of the frame. An end block 741 
is welded to and projects from one end of channel mem 
ber 740, while a second end block 742 is welded to and 
projects from the other end of channel member 140. 
The end blocks 741 and 742 are mounted on the up 
stream surface of channel member 740, between the up 
per lip. 743 and lower lip. 744 thereof. End blocks 741 
and 742, in turn, have end plates 745 and 746, respec 
tively, bolted thereto, the end plates projecting generally 
upstream of frame 700. 
A generally horizontal, rectangular, longitudinally ex 

tending base plate 747 (FIGS. 45 and 47) is welded to 
the bottom lip. 744 of channel member 740. Base plate 
740 is shorter in length than channel member 740 and, 
referring to FIG. 45, extends from a point inwardly of 
one end of the channel member to a point inwardly of 
the other end of the channel member. Gussets 748 and 
749, which are welded both to the interior surface of 
channel member 740 and to the top surface of base plate 
747, rigidize and support the ends of base plate 747, while 
gussets 750 and 751 serve a similar function with re 
spect to the intermediate portions of base plate 747. 

Horizontal base plate 747 is provided at the left side 
thereof (as viewed in FIGS. 43 and 44) with a generally 
downstream extending, rectangular portion 747a, which, 
together with vertical plates 752 and 753 (FIG. 46), 
forms a housing for a clamping means to be described 
hereinafter in connection with the cut-to-length unit E. 
A C-shaped channel member 754 (FIGS. 43, 44 and 

46) extends generally downstream from the rear surface 
of the longitudinally extending C-shaped channel member 
740 and is welded both to channel member 740 and to 
the extension 747a of base plate 747 to rigidize this por 
tion of movable frame 700. . . . 

The opposite end of movable frame 700 is also pro 
vided with a generally downstream extending C-shaped 
channel member 755 which is welded to the rear surface 
of longitudinally extending channel member 740 (see 
FIGS. 43, 44 and 47). Channel member 755 has a 
plate 756 welded to the bottom thereof. Plate 756, in 
turn, supports a downwardly depending bracket structure 
which includes a plate 757 and a pair of spaced apart 
vertical bracket members 758 and 759. Bracket mem. 
bers 758 and 759 are welded to the undersurface of 
plate 757, while plate 757 is bolted to the undersurface 
of plate 756. 

Vertical bracket members 758 and 759 each pivotally 
support one end of respective levers 760 and 761 (FIGS. 
44, 45, 47 and 48), lever 760 being pivotally connected 
to bracket member 758 by means of a bolt 762, and lever 
761 being pivotally connected to bracket member 759 
by means of a bolt 763. - 

Levers 760 and 761 (FIG. 47) are biased apart by 
means of a spring 764 which is compressed between an 
upper block 765, welded to lever 761, and a lower, cen 
trally apertured block 766, welded to lever 760. A 
threaded screw 767, which is fixed to the upper block 
765 and extends downwardly through spring 764 and the 
aperture in lower block 766, projects downwardly be 
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low the lower block 766. A nut 768 cooperates with the 
screw 767 and lower block 766 to limit the angular 
amount by which levers 760 and 76 may be spread apart 
by spring 764. 
A construction similar to the foregoing is employed at 

the opposite end of movable frame 700. Referring to 
FIGS. 43, 44, 45, 46 and 48, one end of each of levers 
760a and 761a is pivotally supported by means of bolts 
762a and 763a, respectively, from the housing formed by 
extension 747a of base plate 747 and the vertical plates 
752 and 753 mentioned earlier. Bolt 763a (FIG. 48) 
pivotally supports the end of lever 761a on a bracket 
769 which is bolted to the vertical member 753, while 
bolt 762a supports one end of lever 760a on a plate 770 
that is bolted in position between the vertical members 
752 and 753. As before (FIG. 46), an upper block 765a 
is welded to lever 761a, while a lower block 766a is 
welded to lever 760a. A spring 764a is compressed be 
tween blocks 765a and 766a to bias the levers apart, and 
a threaded screw 767a and a nut 768a are employed to 
limit the angular amount by which levers 760a and 761a 
may be spread apart by spring 764a. 
The levers 760 and 769a, which are located adjacent 

to opposite ends of movable frame 700, form part of a 
vacuum lifter, shown generally at 780, which serves as 
a means for lifting the trailing edges of pieces of fabric 
on the main conveyor B. The vacuum lifter 780 in 
cludes an elongated, longitudinally extending, tubular 
member 781 which is rigidly connected adjacent one of 
its ends to lever 760 by means (FIG. 47) of a bracket 
782 welded therebetween and is rigidly connected adja 
cent the other of its ends to lever 760a by means (FIG. 
46) of a bracket 782a welded therebetween. Thus, piv 
otal movement of levers 760 and 769a about their re 
spective bolts 762 and 762a results in the raising and 
lowering of tubular member 781 with respect to stranded 
belt 400 of main conveyor B. Tubular member 781 is 
sealed at its ends to provide a vacuum chamber 783 in 
ternally thereof. A plurality of downwardly extending 
apertures 784 (FIGS. 50 and 52) interconnect the vac 
uum chamber 783 with the lower surface of the tubular 
member 781. 

In order to move tubular member 785 between its 
lower position, in which it abuts the fabric pieces carried 
on main conveyor B (FIG. 51), and its upper position, 
wherein it lifts the trailing edges of the fabric pieces 
clear of the main conveyor (FIG. 50), a pneumatically 
operated power cylinder 785 (FIG. 45) is employed. 
Power cylinder 785 is pivotally supported atop channel 
member 740 by means of spaced blocks 786 and 787 
which are welded to the upper lip. 743. Power cylinder 
785 operates a piston rod 788, the end of which is pivot 
ally connected to an arm 789 that is keyed to a shaft 
790. Shaft 790 extends longitudinally along the length 
of movable frame 700 and is supported adjacent its ends 
by means of respective journals 791 and 792. Journal 
791 is rigidly carried by vertical leg 706, while journal 
792 is rigidly carried by a vertical member 793 (FIG. 
47) which is welded to the underside of the longitudi 
nally extending base plate 747. Thus, movement of pis 
ton rod 788 in power cylinder 785 results in rotation of 
shaft 790 within its journals 791 and 792. 

Referring to FIGS. 45 and 48, the ends of shaft 790 
are provided with respective arms 794 and 794a clamped 
thereto for rotation of the arms 794 and 794a with the 
shaft 790. Arms 794 and 794a carry respective rollers 
795 and 79.5a at the ends thereof. Rollers 795 and 795a, 
in turn, cooperate with the undersurfaces of levers 760 
and 760a, respectively, to raise the levers when piston 
rod 788 is drawn into power cylinder 785 and to allow 
levers 760 and 760a to be lowered when piston rod 788 
is extended out of power cylinder 785. Shaft 790 car 
ries, intermediate its ends, a cam 796 which is locked 
to the shaft and rotates therewith upon actuation of 
power cylinder 785. Cam 796 cooperates with a neutral 
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position limit switch 3-LS (FIG. 53) to provide signals 
to the electrical circuits of the apparatus that are indicative 
of the position of vacuum lifter 780. Limit switch 
3-LS is mounted upon a bracket 797 carried by gusset 
75. 
The spaced levers 761 and 761a (FIGS. 46, 47 and 48) 

are operated in a somewhat similar manner to the opera 
tion described above in connection with spaced lever 
760 and 760a. In this case, however, levers 761 and 
761 a form a part of a stripping means or stripper, shown 
generally at 808, which serves as a means for releasing 
the trailing edges of fabric from the vacuum lifter 780. 
Stripper 800 includes an elongated angle iron 801 which 
extends longitudinally along the length of frame 700 
between levers 761 and 761a. At one of its ends angle 
iron 30 is bolted to a block 802 which, in turn, is 
welded to lever 761. The other end of angle iron 801 
is bolted to a block 302a which, in turn, is welded to 
lever 761a. The connections between angle 180 and re 
spective blocks 802 and 802a are made adjustable sc. 
that angle iron 861 may be longitudinally adjusted a small 
amount with respect to blocks 802 and 802a. 

Referring to FIGS. 45, 48, 50, 51 and 52, angle iron 
89 has affixed thereto a thin, elongated, C-shaped mem 
ber 803 which extends downwardly from the angle iron. 
C-shaped member 833, in turn, is provided with a series 
of longitudinally spaced apart, horizontally extending 
fingers 304 which cooperate with complementary grooves 
or slots 805 (FiG. 51) formed in the lower surface of 
tubular member 78 of vacuum lifter 780. Thus, with 
arms 761 and 764a biased apart from arms 766 and 761a, 
as in FIGS. 50 and 51, fingers 804 are recessed within 
slots 805 so that the bottom surface of tubular member 
78 may be brought into contact with the trailing edge 
of a fabric piece carried on stranded belt 400 of main 
conveyor B. This allows the vacuum in chamber 783 
to be applied to the fabric through apertures 784, in 
order that the fabric may be grasped and held firmly 
by vacuum lifter 780. 

In order to release the fabric piece from vacuum lifter 
789 the vacuum in chamber 783 is released and stripper 
800 is moved from an inactive position, shown in FIG. 
50, to an active position, illustrated in FIG. 52. This 
movement causes fingers 804 to disengage the fabric piece 
from tubular member 781 and results in the depositing 
of the fabric piece onto stranded belt 400. 
A pneumatically operated power cylinder 806 (FIG. 

46) is employed in moving stripper 800 between its active 
and inactive positions. Referring to FIGS. 44 and 46, 
power cylinder 806 is pivotally supported from upper 
lip. 743 of channel member 740 by means of a pair of 
blocks 897 and 808. These blocks are boited to a bracket 
809 that is welded to upper lip 743. Actuation of power 
cylinder 806 results in movement of a piston rod 810 
into or out of the power cylinder. Piston rod 810 is 
pivotally connected at its downward end to one end of 
an arm 811. The other end of arm 8 is keyed to a 
shaft 812 so that movement of piston rod 810 results in 
rotation of shaft 812. 

Shaft 82 is supported at its ends (FIG. 45) by means 
of journals 813 and 814, journal 813 being bolted to 
end plate 745 and journal 814 being bolted to end plate 
746. Shaft 812 carries arms 815 and 815a which are 
clamped to the shaft adjacent its ends. Arm 815 (FIG. 
47) carries a roller 816 which is adapted to cooperate 
with and bear down against the upper surface of lever 
761, while arm 815a (FIG. 46) carries a roller 816a 
which is adapted to cooperate with and bear down against 
the upper surface of arm 76ia. Thus, referring to FIGS. 
50 and 52, when piston rod 80 is extended from power 
cylinder 866 (as in FIG. 50), arms 815 and 815a are 
horizontally disposed and are clear of arms 761 and 761a. 
However, when piston rod 810 is retracted within power 
cylinder 806 (as in FIG. 52), arms 815 and 815a are 
vertically disposed and depress arms 761 and 761a, thereby 
causing stripper 800 to be lowered. 
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A neutral position limit switch 4-LS (FIGS. 44 and 
47) is utilized to sense the position of stripping means 
800. Limit switch 4-LS is carried by a bracket 87 that 
is welded to end plate 746. Limit switch 4-LS is actuated 
by a cam 818 which is clamped to the end of shaft 812 
for rotation therewith. 

Referring to FIGS. 45, 48 and 49, the splicing mecha 
nism D includes a stationary support member, shown 
generally at 830, which cooperates with the vacuum lift 
er 780 in splicing the trailing edge of a preceding piece 
of fabric to the leading edge of a succeeding piece of 
fabric on the main conveyor B. Support member 830 is 
carried by a pair of brackets 831 and 831a which are 
welded to and project upwardly from a cross member 
832. Cross member 832 is welded to the undersides of 
conveyor side members 492 and 403 so that the stationary 
support member 830 is rigidly held in place beneath 
tubular member 78 of vacuum lifter 780. Stationary 
support member 830 comprises a longitudinally extend 
ing U-shaped channel 833 which has a plurality of short 
angle members $34 welded thereto. 

Referring to FIGS. 44 and 50, angle members 834 
project upwardly, between the strands of main conveyor 
belt 408, to a point just below the upper surface of the 
belt. Thus, angle members 834 do not interfere with 
the normal movement of the fabric carried on main con 
veyor belt 400. However, referring to FIG. 51, when 
vacuum lifter 786 is lowered to superimpose the trailing 
edge of the preceding piece of fabric onto the leading 
edge of a succeeding section of fabric, the downward 
movement of vacuum lifter 780 against stranded conveyor 
belt 400 causes the belt to lower to a position below the 
level of the angle members 834 so that the overlapped 
edges of the two pieces of fabric are compressed between 
the vacuum lifter 780 and the upwardly projecting angle 
members 834 to effect a splice between the edges. 

In order to properly position the edges of the fabric 
pieces with respect to vacuum lifter 780, a pair of photo 
cells -EYE and 2-EYE (FIGS. 46 and 48) are provided. 
Photocells 1-EYE and 2-EYE are carried by a vertical 
bracket 840 which, in turn, is supported by a horizontal 
bracket 841 that is welded to vertical leg 716. Referring 
to FIGS. 45 and 49, lamps 842 and 843, respectively, 
cooperative with photocells 1-EYE and 2-EYE. Lamps 
842 and 843 are supported below the level of main con 
veyor B by a bracket 844 which is welded to cross member 
S32. 
With no fabric at the splicing mechanism D, the light 

beam from lamp 843 passes upwardly through an aperture 
845 (FIG. 49) in U-shaped channel member 833 and 
then passes between a pair of angle members 834 and a 
pair of the strands of the belt to illuminate photocell 
2-EYE. Referring to FIGS. 54 through 60, the light 
beam passing between lamp 843 and photocell 2-EYE 
forms a low angle with the horizontal stranded belt 400 
and crosses the plane of the belt just below tubular mem 
ber 781. Photocell 1-EYE and its lamp 842 (FIG. 46), 
on the other hand, are in vertical alignment a short dis 
tance upstream of the splicing mechanism D. The light 
beam from lamp 842 to photocell 1-EYE passes between 
two of the laterally spaced apart strands of conveyor belt 
480. 

Photocells 1-EYE and 2-EYE are connected in the 
electrical circuits of the apparatus to control the operation 
of the drive motor MTR-7 (FIG. 30) for the main con 
veyor B. Photocell 1-EYE serves to cause the conveyor 
speed to change from high speed to slow (crawl) speed, 
while photocell 2-EYE is employed in stopping the con 
veyor with the fabric edges in position under the splicing 
mechanism D. 
The relation between photocells 1-EYE and 2-EYE and 

conveyor drive motor MTR-7 is as follows. When a rem 
nant piece of fabric moves downstream at high speed on 
stranded conveyor belt 400 from the storage device C, 
its leading edge first intercepts the beam between lamp 
842 and photocell 1-EYE; however, no action results. 
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The leading edge of the piece of fabric then intercepts the 
beam from lamp 843 to photocell 2-EYE, and, again, no 
action results. As the high speed movement continues, 
and assuming the remnant piece of fabric is of insufficient 
length from which to cut a ply, the trailing edge thereof 
passes beyond “slow down” photocell 1-EYE, and at this 
time the photocell actuates the electrical circuits. This, 
in turn, causes the main conveyor to slow to a crawl speed. 

Referring to FIG. 54, with the conveyor now running at 
crawl speed the trailing edge 850 of the remnant piece of 
fabric soon uncovers the beam between lamp 843 and 
"stop' photocell 2-EYE. This causes the conveyor to 
stop with the trailing edge 850 beneath vacuum lifter 780, 
in position for subsequent splicing to the leading edge of 
a succeeding section of fabric. - 

Referring to FIG. 55, when stranded conveyor belt 400 
stops, vacuum lifter 786 and stripper 800 are lowered and 
a vacuum is drawn in chamber 783. After a slight time 
delay, the trailing edge 850 clings to vacuum lifter 780 
and both the vacuum lifter 780 and the stripper 800 are 
raised to the position shown in FIG. 56. At the same 
time the mechanical lifter F (FIG. 1) raises the remainder 
of the remnant piece of fabric clear of main conveyor B. 

Concurrently with the stopping of the trailing edge 850 
beneath vacuum lifter 786, the electrical circuits of the 
apparatus signal the bias-cutter A to initiate a new cutting 
cycle. Shortly thereafter, a new rhomboidal section of 
fabric of proper width is deposited on main conveyor B. 
By the time the new section of fabric is cut and deposited 
on main conveyor B, vacuum lifter 780 and mechanical 
lifter F have raised the preceding remnant piece of fabric 
clear of the conveyor and, with the deposit of a new sec 
tion of fabric on the conveyor, the conveyor starts at high 
speed to deliver the new section to splicing mechanism D. 

It will be appreciated that the light beam between lamp 
843 and "stop' photocell 2-EYE is of a finite width. 
Moreover, since the light beam is at a low angle to the 
horizontal, the width of the beam in the horizontal plane 
is wider than would normally be the case if the light beam 
were in a vertical plane. Thus, when the trailing edge 
850 (FIG. 54) initially uncovered the light beam, stranded 
conveyor belt 400 stopped with the downstream portion 
of the beam still blocked out by the trailing edge 850 of 
the fabric piece. When (as in FIG. 56) vacuum lifter 
780 raises the trailing edge 850, the trailing edge clears 
the downstream portion of the light beam so that the 
entire width of the beam impinges upon stop photocell 
2-EYE. 
When the leading edge of the new rhomboidal section 

of fabric reaches slow down photocell 1-EYE, conveyor 
belt 400 slows to a crawl speed. The leading edge 851 of 
the new section of fabric (FIG. 57) then moves slowly 
towards a position between lamp 843 and stop photocell 
2-EYE. When the beam between lamp 843 and stop 
photocell 2-EYE is entirely interrupted by the leading 
edge 85 of the new section of fabric, conveyor belt 400 
stops, and a signal is sent to vacuum lifter 780, stripper 
809 and mechanical lifter F to lower these components. 
Since the trailing edge 850 (FIG. 55) of the remnant piece 
of fabric only uncovered the upstream portion of the 
beam between lamp 843 and stop photocell 2-EYE in 
stopping the conveyor drive, while the leading edge 851 
(FIG. 57) of the new section of fabric covers the entire 
beam between lamp 843 and stop photocell 2-EYE in 
stopping the conveyor drive, an overlap is provided be 
tween the trailing edge 850 and the leading edge 851 of 
the two pieces of fabric. Referring to FIG. 58, the lower 
ing of vacuum lifter 780, stripper 800 and mechanical 
lifter F causes the trailing edge 850 to be spliced to the 
leading edge 851, the amount of overlap being a function 
of the beam width as mentioned above. 
When all three components (the vacuum lifter 780, 

the stripper 800 and the mechanical lifter F) have 
reached their lower positions, a signal is initiated to re 
lease the vacuum in chamber 783. Shortly thereafter, 
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vacuum lifter 780 is raised (FIG. 59), while stripper 
800 is maintained in its lower position. This causes the 
horizontal fingers 804 of C-shaped member 893 to dis 
engage or strip the trailing edge 850 of fabric from vac 
uum lifter 780, and the spliced strip of fabric remains 
on conveyor belt 400, while vacuum lifter 780 returns 
to its upper position. 
When vacuum lifter 780 reaches its raised position, a 

signal is initiated which causes stripper 800 to return 
to its upper position (FIG. 60), thereby completing 
the sequence of actions involved in joining a new rhom 
boidal section of fabric to a previous remnant piece of 
fabric to form an elongated strip of spliced fabric. 
When the splice is completed, conveyor belt 400 starts 

moving in high speed forward operation to deliver the 
strip of spliced fabric to cut-to-length unit E. This dis 
cussion will now continue with a description of the cut 
to-length unit. 

The Cut-to-Length Unit 
The cut-to-length unit E has been illustrated generally 

in FIG. 1 and in greater detail in FIGS. 43 through 49 
and 61 through 64. It serves to cut the spliced strips 
of fabric carried on main conveyor B into the proper 
lengths necessary for use as plies , 2, 3 and 4 of a com 
pleted tire carcass. As in the case of the splicing mech 
anism D, the cut-to-length unit E is also carried on the 
movable frame 700 (FIG. 43). For the most part, how 
ever, the components of the cut-to-length unit E are lo 
cated on the downstream portion of this frame, while the 
components of the splicing mechanism are on the up 
stream portion of frame 700. 

Referring to FIGS. 43, 44, 61 and 63, the cut-to-length 
unit E is provided with a cutter assembly, shown gen 
erally at 860, which includes a cutter carriage 861. Car 
riage 861 is provided with a pair of wheels 862 which 
movably support the carriage on a longitudinally extend 
ing rail 863. The ends of rail 863 are supported by means 
of clamps 864 and 865 in the spaced-apart channel mem 
bers 754 and 755, respectively, on the downstream side 
of movable frame 700. A roller 866, which is rotatably 
mounted on carriage 861, contacts the underportion of 
rail 863 to prevent the carriage from being jostled off 
of rail 863 during movement of cutter assembly 860 
through a traverse cutting stroke. 

Cutter carriage 861 carries a downwardly extending 
arm 867, the lower extremity of which forms a slide 868. 
Slide 868 moves within and is guided by a U-shaped track 
or guide-way 869 which is positioned below and parallel 
to rail 863 and is held in place by means of an elongated 
L shaped plate member 870 (FIG. 63). Plate member 
870 is welded both to the undersurface of guideway 869 
and to the downstream surface of channel member 740. 
The cooperation between slide 868 and guideway 869 
prevents cutter assembly 860 from tilting or rocking dur 
ing its movement along rail 863. 
The cutter assembly 860 also carries a downwardly 

extending bifurcated block 871 having one end of an arm 
872 hinged thereto. The other end of arm 872 serves 
as a support for an inverted T-shaped knife 873 which 
is clamped thereto to facilitate replacement should dam 
age occur to the knife. The base of knife 873 terminates 
(FIG. 44) at opposite ends in sharp points 874 and 875, 
while sharp arcuate cutting edges 876 and 877 are pro 
vided on opposite sides of knife 873 where the vertical 
portion joins the base portion thereof. The undersur 
face of the base of knife 873 is rounded so that it will 
not act as a cutting edge. 
As indicated above, arm 872 is hinged to block 871. 

The reason for this is to allow knife 873 to deflect slight 
ly from its normal cutting path during a cutting stroke 
in order to afford an opportunity for cutting edges 876 
and 877 of the knife to align themselves with the spaces 
between cords in the fabric being cut-to-length. 

It will be recalled that movable frame 700 is aligned 

O 

5 

20 

30 

3 5 

40 

45 

50 

55 

60 

65 

parallel to the cords in the fabric carried on the main 75 

40 
conveyor B, and, similarly, the cutting path of knife 873 
is also parallel to the cords in the fabric carried on the 
main conveyor B. Hence, when a cutting stroke is made, 
the initial contact between the knife and the fabric be 
ing cut might occur either on one of the cords of the 
fabric or between the cords of the fabric. If the cut starts 
on one of the cords of the fabric, the knife will shift to 
a point of least resistance and, thus, will end up cutting 
the rubber material between the cords of the fabric, rather 
than the cords themselves. The point 874 of knife 873 is 
vertically higher than the point 875 of the knife. The 
reason for this will become apparent hereinafter in con 
nection with a discussion relative to a fabric clamping 
means employed in the cut-to-length unit E. 
The cutting stroke is accomplished by moving cutter 

assembly 869 longitudinally with respect to movable frame 
700 (transversely with respect to stranded conveyor belt 
400) from the initial starting or “rest” position shown 
in FIG. 44 to a position adajacent the opposite end of 
frame 760 and then returning cutter assembly 860 to its 
initial starting position. A motor MTR-6 is employed 
in traversing knife 873 through its cutting stroke. Knife 
traverse motor MTR-6 is supported on a plate 880 which 
is welded to top lip 743 (FIG. 63) of channel member 
740. Plate 880 is also welded to gusset 748 to provide 
greater rigidity for the support of motor MTR-6. 

Referring to FIGS. 44, 45, 61 and 63, a chain 881, car 
ried by a pair of spaced sprockets including a driving 
sprocket 882 and a driven sprocket 882a, is driven by 
knife traverse motor MTR-6, the connection between 
motor MTR-6 and driving sprocket 882 including a driv 
ing sprocket 883 carried by the output shaft of motor 
MTR-6, a chain 884 and a driven sprocket 885. Driven 
Sprocket 885 is mounted at one end of a shaft 886, the 
other end of which carries driving sprocket 882. Shaft 
886 projects through channel member 740 and is sup 
ported thereon by means of a journal 887 which is rigidly 
mounted on a bracket 888 that is welded both to channel 
member 748 and a bracket 889 carried by base plate 747. 
Driven sprocket 882a is similarly carried by a shaft 886a 
which is rotatably supported by a journal 887a. Journal 
887a is rigidly mounted on a bracket 888a welded to both 
the channel member 740 and a bracket 889a carried 
by base plate 747. When motor MTR-6 is energized, 
it causes the links of chain 881 to be moved through the 
path of the chain about sprockets 882 and 882a. 
The movement of chain 881 about is sprockets 882 and 

882a is transmitted to cutter carriage 861 by means of a 
link 890. Link 890 has one of its ends 891 pivotally con 
nected to a clamp 892 that is fixedly carried by one of 
the links of chain 88. The other end 893 of link 890 is 
pivotally connected to carriage 861. Thus, when the link 
on which clamp 892 is mounted moves in its path about 
sprockets 882 and 882a, the movement is transmitted to 
carriage 861 by means of link 890. This causes the car 
riage to move horizontally across the path defined by rail 
863 from the position shown in FIG. 44 to the opposite 
end of the rail and then back to its starting position. 
A limit switch 8-LS (FIGS. 44 and 61) is employed 

to Sense the movement of carriage 861 and transmit elec 
trical signals indicative of the departure of the carriage 
from its starting or rest position and the arrival of the 
carriage back at its starting position. Limit switch 8-LS 
is actuated by means of an arm 894 that is affixed to the 
downwardly extending arm 867 carried by carriage 861. 
Limit switch 8-LS is supported with its actuating arm in 
the path of movement of arm 894 by means of a bracket 
895 that is welded to the undersurface of base plate 747. 
As indicated earlier, the cut-to-length unit E includes a 

fabric clamping means or clamp, shown generally at 900 
(FIG. 44), which cooperates with the cutter assembly 860 
during the cutting stroke thereof. The fabric clamping 
means 900 serves to clamp the fabric immediately up 
stream and downstream of the point at which the knife 
873 enters the fabric during its cutting stroke. It also 
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serves to hold the fabric piece in position throughout the 
entire cutting Sroke. 

Referring to FIGS. 44, 46, 48, 49, 61, 62 and 64, fabric 
clamping means 900 comprises a clamping bar 901 (FIG. 
49) which carries at its end 902 a plurality of clamping 
fingers 903a through 903d. Clamping bar 901 is pivotally 
supported between vertical plates 752 and 753 by means 
of an arm 904 (FIG. 64) having one end thereof welded 
to the clamping bar 90 and the other end thereof piv 
otally connected to a pin 965 which extends between the 
vertical plates 752 and 753. 

Clamping fingers 96.3a through 903d are located on the 
end 902 of clamping bar 901 in such a manner as to be 
able to move from a position below the level of stranded 
conveyor belt 400 to a position above the level of stranded 
conveyor belt 490 without contacting the belt strands dur 
ing movement between the two positions. Fingers 903a 
and 903b are carried adjacent the downstream side of the 
path of the cutting stroke of cutter assembly 860, while 
fingers 903c and 903d are carried adjacent the upstream 
side of the path of the cutting stroke of cutter assembly 
860 so that when knife 873 passes thereby during the cut 
ting stroke it passes between fingers 903a and 903c and 
between fingers 903b and 903d. 

Clamping bar 90 is moved from its inactive lower or 
unclamping position to its active upper or clamping po 
sition by means of a pneumatically actuated power cyl 
inder 906 (FIG. 44). Power cylinder 906 is pivotally 
mounted in a pair of spaced blocks 907 and 908 (FIG. 
43) which are rigidly supported from channel member 
754 by means of a bracket 909 welded therebetween. 
Power cylinder 906 is provided with a piston rod 910 
(FIG. 44) which retracts into or extends from the cyl 
inder in accordance with control signals developed in the 
electrical circuits of the apparatus. The end 911 of piston 
rod 910 is pivotally connected to an arm 92 which is 
keyed to a shaft 913. Shaft 913 (FIG. 49) extends be 
tween and through vertical plates 752 and 753 and is ro 
tatably supported therein by means of journals 914 and 
95. 

Referring to FIGS. 49 and 64, shaft 913 carries an ec 
centric cam 916 at a point between the two vertical plates 
752 and 753. Eccentric cam 916 is keyed to shaft 913 
for rotation therewith as the shaft is rotated by power 
cylinder 906. Eccentric cam 916, in turn, is rotatable 
within one end 917 of a link 98. The other end 919 of 
link 918 is pivotally connected to the bifurcated end 920 
of clamping bar 901. 
When piston rod 910 (FIG. 44) is fully extended out 

of power cylinder 906, clamping bar 901 assumes the un 
clamping position shown in FIG. 44. Conversely, when 
piston rod 910 is fully retracted into power cylinder 906, 
clamping bar 90 takes the clamping position shown in 
solid lines in FIG. 64. Assuming that piston rod 910 is 
fully retracted, when it starts moving out of power cyl 
inder 906 shaft 93 causes eccentric cam 916 to rotate 
counterclockwise, as viewed in FIG. 64, and this, in turn, 
results in movement of the link 918 in an upward direc 
tion with respect to shaft 913, to the broken line position 
shown in FIG. 64. When link 918 moves upwardly, 
clamping bar 901 pivots with respect to pin 905 and this 
causes the clamping fingers 903a through 903d to move 
downwardly from a point above the level of stranded con 
veyor belt 400 to a point below the level of the conveyor 
belt. Conversely when piston rod 910 is being withdrawn 
into power cylinder 906, a reverse action takes place and 
the clamping fingers 903a through 903d move from the 
position below the level of stranded conveyor belt 400 
to a position above the level of the conveyor belt. 

Fabric clamping means 980 also includes a support 
plate 921 which is rigidly bolted between vertical plates 
752 and 753 (FIGS. 44 and 48). Support plate 921 
carries a plurality of downwardly extending fingers 922a 
through 922d (FIG. 64). Fingers 922a through 922d are 
positioned complementary to fingers 903a through 903d 
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so that a fabric piece located at the fabric clamping means 
900 will be clamped between the fingers 903a through 
903d and the respective cooperating fingers 922a through 
922d when piston rod 910 is retracted into power cylinder 
906. Support plate 921 is provided with a longitudinally 
extending slot 923 in alignment with the cutting path of 
knife 873. Slot 923 is of sufficient width to allow knife 
873 to move therethrough during the cutting Sroke. 

Referring to FIGS. 62 and 64, fabric clamping means 
900 is also provided with a fabric stripping plate or strip 
per 925 which serves to disengage the cut pieces of fabric 
from the upper fingers 922a through 922d after the fingers 
903a through 903d have been dropped to their lower, un 
clamping position. Stripping plate 925 is pivotally con 
nected at one of its ends 926 to a pin 927 that extends be 
tween vertical plates 752 and 753. The other end 928 of 
stripping plate 925 is provided with a plurality of aper 
tures 929a through 929d which are in alignment with the 
downwardly projecting fingers 922a through 922d, re 
spectively. 

Thus, when the fabric clamping means 900 is raised to 
its clamping position and fingers 903a through 903d raise 
the fabric piece from the main conveyor belt, the upper 
surface of the fabric piece abuts against the lower ends 
of the downwardly projecting fingers 922a through 922d 
to clamp the fabric piece between the upper and lower 
fingers. Stripping plate 925 is provided with a slot 930 
which is in alignment with and serves a similar purpose 
to the slot 923 in support plate 921, namely, to allow 
knife 873 to pass longitudinally of stripping plate 925 
during a cutting stroke. 

Referring to FIG. 64, support plate 921 carries a down 
wardly projecting bolt 93; which passes through an aper 
ture in stripping plate 925. The bolt head of bolt 931 
acts as a stop for stripping plate 925 in order to limit the 
downward travel of the plate as it pivots about pin 927. 
Support plate 921 is provided with a recess 932 which 
serves as a housing for a spring 933. Spring 933 biases 
stripping plate 925 downwardly away from support plate 
921. The purpose of this is to insure that when the clamp 
ing bar 901 is lowered to its unclamping position, the 
stripping plate 925 will move downwardly to strip the 
fabric from the ends of fingers 922a through 922d, there 
by depositing the fabric pieces on the stranded conveyor 
belt 400, 
Clamping bar 901 is also provided with a group of 

upwardly extending adjustable screws 934 which are of 
sufficient length to abut against the undersurface of strip 
ping plate 925 when clamping bar 901 moves upwardly 
to clamp the fabric. Screws 934 serve to raise the strip 
ping plate 925 during the clamping movement so that 
the fabric piece may be properly clamped between the 
upwardly projecting fingers 99.3a through 903d and the 
downwardly projecting fingers 922a through 922d. When 
clamping bar 901 is lowered, screws 934 disengage from 
stripping plate 925 and spring 933 urges stripping plate 
925 downwardly to effect disengagement of the fabric 
from upper fingers 922a through 922d. 

Referring to FIGS. 44 and 48, a neutral position limit 
switch 7-LS is provided to sense the condition of fabric 
clamping means - 900. Limit switch 7-LS is carried by 
the vertical plate 753 and is actuated by a cam 935 which 
is clamped to the end of shaft 913. Thus limit switch 
7-LS initiates electrical signals indicative of the condition 
of fabric clamping means 990 when the fabric clamping 
means is moved between its clamping and unclamping 
positions. 
The operation of the cut-to-length unit E is as follows. 

Referring to FIGS. 1, 44, 47 and 61 and assuming that 
the main conveyor B has properly positioned the down 
stream edge of a strip of spliced fabric so that the pre 
Scribed ply length is downstream of the cutting axis of 
knife 873, and further assuming that vacuum lifter 780 is 
lowered, after a short time delay during which a vacuum 
builds up in vacuum chamber 783, vacuum lifter 780 
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raises to lift the fabric on the upstream side of cut-to 
length unit E above main conveyor B. Thereafter, me 
chanical lifter F raises to lift the downstream portion of 
the fabric above main conveyor B. When the mechani 
cal lifter F is raised, a signal is sent to actuate the fabric 
clamping means 98. 
At this point power cylinder 906 is actuated and piston 

rod 90 is drawn into the power cylinder. This results 
in the raising of fingers 90.3a through 903d from their 
unclamping to their clamping position, which, in turn, 
raises the fabric to be cut into the cutting path of knife 
873. When fabric ciamping means 989 reaches its clamp 
ing position, the knife traverse motor MTR-6 is energized 
and cutter carriage 86i begins traversing rail 863, thereby 
carrying knife 873 through its cutting stroke. 
As previously indicated, knife 873 is provided with a 

sharp leading point 874 that is at a higher vertical posi 
tion than the sharp trailing point 875. Also, the bottom 
edge of knife 873 is dull. Hence, on the initial outward 
stroke of knife 873 the raised fabric is pierced adjacent 
the fingers 903a through 963d by the point 874 and, dur 
ing the remainder of the outward stroke, cutting edge 875 
cuts through the rubber skimcoat between adjacent cords 
in the fabric. Accordingly, during the outward stroke 
of the knife the initial cuts starts from a point adjacent 
the fingers 93.3a through 903d and carries to the far edge 
of the fabric. On the return stroke of knife 873, trailing 
point 375 acts as a scoop to raise the fabric into the sharp 
cutting edge 877 of the knife. Hence, the remainder of 
the fabric is cut while knife 873 is moving back towards 
its starting position. This method of cutting the fabric 
precludes the formation of wrinkles at the side edges of 
the fabric and insures against cutting across the cords of 
the fabric, both of which would be deleterious to the 
quality of the finished carcass and impede the subsequent 
carcass winding operation. 
When carriage 861 reaches its starting position after 

the return stroke, limit switch 8-LS becomes actuated and 
this in turn results in the de-energization of knife traverse 
motor MTR-6. With the de-energization of motor MTR 
6, a signal is sent by the electrical circuits to cause fabric 
clamping means 900 to shift from its clamping position to 
its unclamping position. This in turn results in the 
release of the fabric from the upper fingers 922a through 
922d via the stripping plate 925. Concurrently there 
with, vacuum lifter 789 lowers the leading edge of the 
newly formed remnant piece of fabric to main conveyor 
B, and then stripper 899 strips the remnant from the 
vacuum lifter. Thus, the operation of cut-to-length unit 
E is completed with the ply cut to the proper length and 
being completely supported by mechanical lifter unit F, 
while the remnant piece of fabric is completely supported 
by main conveyor B. 

This discussion will now continue with a detailed con 
sideration of the mechanical lifter unit F and the ply 
offset mechanism G. 

Mechanical Lifter Unit and Ply Offset Mechanism 
The mechanical lifter unit F and the ply offset mecha 

nism G have been indicated generally in FIG. 1 and in 
greater detail in FGS. 65 through 71. The mechani 
cal lifter unit F serves to raise above the belt strands of 
main conveyor B those fabric pieces that are located 
downstream of the cut-to-length unit E so that the con 
veyor may run without moving such fabric pieces from 
their position with respect to the cut-to-length unit E. 
The ply offset mechanism G serves to shift the raised 
mechanical lifter unit F transversely with respect to the 
belt strands of the main conveyor B so that a ply carried 
by the mechanical lifter may be deposited on the main 
conveyor transversely displaced from its initial position 
on the conveyor. 

Referring to FIGS. 65 through 68, the mechanical lifter 
unit F includes a stationary frame, shown generally at 
950, which is supported from the downstream portion of 
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the main conveyor frame 401 by means of a pair of chan 
nel members 951 and 952. 
Frame 950 comprises a pair of longitudinally extending 

side members or channels 953 and 954, the ends of which 
are rigidly joined together by means of cross members or 
channels 955 and 956. A base plate 957 is welded atop 
the downstream portion of frame 950 to provide a plat 
form for mounting various of the movable components 
of the mechanical lifter unit F and ply offset mecha 
nism G. 
The mechanical lifter unit F also includes a movable 

frame, shown generally at 969. Movable frame 960 
comprises a pair of longitudinal side members 961 and 
962 which are rigidly joined together at their downstream 
ends by a cross member 963 and adjacent their upstream 
ends by a plurality of cross members 964, 965 and 966. 
A plurality of braces 967, 968 and 969 are employed to 
further rigidify the structure of movable frame 960 so 
that the frame may be moved as a solid unit. 

Affixed to the top of frame 960 are a plurality of thin, 
longitudinally extending, vertical plates 970a through 
979g which project upwardly between the spaced-apart 
belt strands of main conveyor B. Plates 970a through 
979q extend longitudinally downstream from cross mem 
ber 966 to a point beyond cross member 963, the trailing 
ends of plates 970a through 970a terminating closely ad 
jacent to the downstream end of main conveyor B. An 
additional series of thin longitudinally extending vertical 
plates 97 a through 97g of progressively increasing 
lengths are carried atop the upstream portion of frame 
966. Plates 97 a through 974 terminate on cross mem 
ber 965 at their downstream ends so that an open space 
is provided between the upstream ends of plates 970a 
through 976a and the downstream ends of plates 971a 
through 97g to accommodate the roller 439 of main con 
veyor B. 
A brace 972, which is welded to side member 962 and 

extends transversely of frame 960, is employed to support 
the upstream ends of plates 97 a through 97e, while an 
other brace 793, which is welded to side member 961 and 
extends transversely of frame 960, serves to support the 
upstream ends of plates 97 in through 97 g. The re 
maining upstream ends of this series of vertical plates are 
Supported by the cross member 964. 
A line connecting the upstream ends of vertical plates 

97ia through 971q would form an angle of approximate 
ly 60 with the belt strands of main conveyor B, this 
angle being the approximate angle which the cut-to-length 
unit E forms with the main conveyor B. The purpose of 
progressively increasing the lengths of vertical plates 
971 a through971q is to allow these plates to be positioned 
as closely as possible to cut-to-length unit E in order to 
support the fabric pieces adjacent to the cut made by that 
unit. 

Vertical plate 978o is interrupted in the area of 
photocells 3-EYE and 4-EYE in order to avoid inter 
fering with the light beams between these photocells and 
their respective lamps. Braces 974 and 975, which are 
Welded to and extend between vertical plates 970n and 
97p, serve to support the interrupted ends of vertical 
plate 970o. 

Referring now to FIG. 68, the movements of frame 
966 will now be considered. The solid line drawing of 
frame 960 represents the inactive or lower position of the 
frame. When the mechanical lifter unit F is actuated to 
raise frame 968, the frame moves only vertically and takes 
the upper, right side, dotted line position shown in FIG. 
68. Thus the upper edges of plates 970 a through 976g 
raise vertically from a level just below the surface of the 
stranded conveyor belt 400 to a level just above the sur 
face of the belt. When the ply offset mechanism G is ac 
tuated while frame S68 is raised, frame 960 shifts to the 
left and takes the upper, left side, dotted line position 
shown in FIG. 68. Thus, vertical plates 970a through 
9704 shift transversely with respect to stranded belt 400. 
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If mechanical lifter unit F is de-actuated to lower frame 
960 while the frame is shifted to the left by the ply offset 
mechanism G, frame 960 moves vertically down to as 
Sume a position (not illustrated) to the left of the solid 
line position shown in FIG. 68. Hence, if a fabric ply 
had been carried by frame 960 during the previous move 
ments, the ply would end up on conveyor belt 400 at a 
position that is laterally displaced from the position the 
ply occupied prior to the movement of frame 960. As 
indicated heretofore, ply offset mechanism G is only actu 
ated once (to shift ply 1) during the building of a four 
ply carcass. Thus, the most frequent function of frame 
960 is to raise the fabric pieces clear of conveyor belt 400 
Without introducing any offset. 

Referring to FIGS. 66 and 67, mechanical lifter unit F 
includes a pneumatically operated power cylinder 980 to 
effect vertical movement of frame 960. Power cylinder 
980 is pivotally supported at one of its ends from a brack 
et 981 that is bolted to base plate 957. A piston rod 982 
is movable into and out of power cylinder 980. The end 
of piston rod 982 is pivotally connected to an arm 983 
which, in turn, is keyed to a shaft 984. Shaft 984 is sup 
ported in journals 985 and 986 that are carried by sta 
tionary frame 950. A second arm 987 is keyed to shaft 
984 for rotation therewith. Arm 987 is pivotally con 
nected to one end of a push rod 988, the other end of 
which is pivotally connected to an arm 989. Arm 989 
is keyed to a shaft 990 which, in turn, is rotatably sup 
ported in journals 991 and 991a. When piston rod 982 is 
extended out of power cylinder 980, shaft 984 is rotated 
and, in turn, causes shaft 990 to similarly rotate by virtue 
of push rod 938. Shaft 984 carries an eccentric cam 992 
adjacent one of its ends and an eccentric cam 992a ad 
jacent the other of its ends, the eccentric cams being keyed 
to shaft 984 for rotation therewith. Similarly, shaft 990 
is provided with an eccentric cam 993 adjacent one end 
thereof, the cam being keyed to the shaft for rotation 
therewith. 

In order to convert the rotary motion of shafts 984 and 
990 into reciprocating motion, eccentric cams 992, 992a 
and 993 are provided with respective cam followers 994, 
995 and 996. Cam followers 994 through 996 are pivot 
ally connected to first ends of respective links 997, 998 
(FIG. 68) and 999, the other ends of links 997 through 
999 being pivotally connected to the lower ends of re 
spective links 1000, 1001 and 1002. The upper ends of 
links 1000, 1001 and 1002, in turn, are pivotally con 
nected to respective downwardly projecting lugs 1003, 
1004 and 1005 which are carried at spaced apart points 
on the undersurface of frame 960. Lugs 003 and 1004 
are welded to the undersurface of cross member 964, 
while lug 1605 is welded to a central point on the under 
Surface of cross member 963. 
With the foregoing arrangement, when power cylinder 

980 is actuated to extend piston rod 982 out of the cylin 
der, the resulting counterclockwise rotation of shafts 984 
and 990, as viewed in FIG. 66, causes cam followers 994 
and 996 to rise. This, in turn, causes movable frame 960 
to rise in an amount commensurate with the rising of 
cam followers 994 through996. 

In order to prevent movable frame 960 from shifting 
longitudinally with respect to stationary frame 950 a re 
straining link 1006 (FIGS. 66 and 67) is provided. One 
end of link 1006 is pivotally connected to a bifurcated 
bracket 1007 that is welded to bracket 981. The other 
end of link 1006 is pivotally connected to a downwardly 
extending lug 1008 which is welded to the undersurface of 
a brace 1009 that (FIG. 65) extends between and is weld 
ed to braces 967 and 968. The pivotal connections be 
tween restraining link 1006, bracket 1007 and lug 1008 
allow frame 960 to be freely moved in a vertical direction. 
Similarly, these pivotal connections are relatively loose in 
order to allow frame 960 to move transversely with respect 
to the main conveyor B when ply offset mechanism G is 
actuated. 
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The manner in which ply offset mechanism G shifts 
movable frame 960 transversely with respect to main con 
veyor B will now be considered. Referring to FIGS. 66, 
67 and 68, a pneumatically operated power cylinder 1015 
(FIG. 67) is employed in this regard. Power cylinder 
10i5 is pivotally connected at one of its ends to a gusset 
plate 1016 which is welded to bracket 981. Power cylin 
der 1015 controls a piston rod 1017 which is pivotally 
connected at its end to an arm 1018. Arm 1018 is keyed 
to a shaft 1019 that is rotatably supported on stationary 
frame 950 by means of a pair of journals 1020 and 1021. 
The opposite ends of shaft 1019 are provided with re 
spective eccentric cams 1022 and 1023 which are keyed 
thereto so that the cams rotate when shaft 1019 is rotated. 
Cams 1022 and 1023 carry links 1024 and 1025, respec 
tively, the links serving as cam followers for translating 
the rotary motion of the cams into horizontal reciprocat 
ing motion. Links 1024 and 1025, in turn, are pivotally 
connected to respective lugs 1026 and 1027 which extend 
downwardly from movable frame 960. Lug 1026 is weld 
ed to cross member 966, while lug 1927 is welded to cross 
member 963. 
When piston rod 1017 is moved out of power cylinder 

1015, shaft 1019 rotates counterclockwise (as viewed in 
FIG. 68). This causes cam follower links 1024 and 1025 
to be shifted to the left and results in a shifting of mov 
able frame 960 to the left, the final position of frame 960 
being termed the "offset” position. Conversely, when 
piston rod 1017 is retracted into power cylinder 1015, 
shaft 1619 rotates clockwise (as viewed in FIG. 68), and, 
therefore, movable frame 960 moves to the right, the final 
position of frame 960 being termed the "starting” or 
“home' position. 

Referring to FIGS. 67 and 69, a neutral position limit 
switch 6-LS is employed to provide a signal to the elec 
trical circuits of the apparatus that movable frame 960 is 
either at its offset position or at its home position. Limit 
switch 6-LS is actuated by a cam 1028 that is clamped to 
shaft 1019. Rotation of shaft 109 causes cam 1028 to 
engage actuating arm 1029 of limit switch 6-LS, thereby 
initiating the signal to the electrical circuits. Limit switch 
6-LS is supported by a bracket 1030 that is bolted to lon 
gitudinal side member 954 of stationary frame 950. 

Referring to FIGS. 66 and 67, a neutral position limit 
switch 5-LS is employed to provide a signal to the elec 
trical circuits of the apparatus that movable frame 960 is 
either at its raised position or at its lowered position. 
Limit switch 5-LS is actuated by a cam 1031 that is 
clamped to one end of shaft 984 and rotates therewith. 
Cam 1031 cooperates with the actuating arm 1932 of 
limit switch 5-LS. Limit switch 5-LS is supported by a 
bracket 1033 which is bolted to the longitudinal side 
member 953 of stationary frame 950. 

Referring to FIGS. 68, 70 and 71, a detailed descrip 
tion of the supporting structure for the stop and slow 
down photocells 3-EYE and 4-EYE will now be given. 
This structure was referred to earlier in the description 
of the main conveyor B; however, since the structure is 
located adjacent to mechanical lifter unit F, a more de 
tailed description will be provided at this time. 

It will be recalled that photocells 3-EYE and 4-EYE 
and revolution counters 2-RVC, 3-RVC and 4-RVC 
(FIG. 31) are employed in slowing down and stopping 
main conveyor B with progressively increasing ply lengths 
downstream of the cut-to-length unit E. It will also be 
recalled that the differences in length between plies 1, 
2, 3 and 4 are relatively small, since the changes in length 
serve to compensate for the increasing diameter of the 
tire building drum as the various plies are wound about 
the drum. 

In order to compensate for the relatively large increase 
(or decrease) in ply length that is necessitated when the 
size of the tire being built is changed, bracket 466, which 
supports photocells 3-EYE and 4-EYE, is made adjust 
able with respect to longitudinal side member 402 of 
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main conveyor frame 401. Bracket 456 is provided with 
a block 640 which has a threaded aperture passing there 
through. The threaded aperture in block 1040 engages 
a lead screw 1041 which is provided with a knurled knob 
1842 at one end thereof. Lead screw 104 is rotatably 
supported by spaced journals 043 and 1644 which are 
carried by a guide plate 1945. Guide plate 1045, in turn, 
is fixed to a bracket 1845a that is welded to conveyor side 
member 402. Guide plate 1045 is provided with smoothly 
finished upper and lower guide rails 1046 and 1047, re 
spectively, which cooperate with upper and lower slide 
members 1848 and i849, respectively. Slide members 
1048 and 1949 are fixed to a support plate 050 which, in 
turn, is fixed to bracket 466. This arrangement allows 
the photocells 3-EYE and 4-EYE to be held in a desired 
position above main conveyor B and, yet, be adjustable 
as necessary to change over to the manufacture of different 
sized tires. 

Bracket 466 is provided with a lower arm 1851 which 
serves to support lamps 1652 and 1853 in vertical align 
ment with photocells 3-EYE and 4-EYE, respectively. 
As with previously discussed photocell and lamp arrange 
ments, lamps 1052 and 1953 are positioned below the 
upper level of stranded conveyor belt 400 in order that 
fabric pieces carried by the conveyor may interrupt the 
light beams between the lamps and their photocells for 
control purposes. 
This discussion will now continue with a description 

of the applicator conveyor H and the tire building sta 
tion. J. 

Applicator" Conveyor and Tire Blilding Station 
The applicator conveyor H and the tire building sta 

tion J have been shown generally in FIG. 1 and in greater 
detail in FIGS. 72, 73 and 74. Applicator conveyor H 
serves to transfer the cut-to-length plies from main con 
veyor B to tire building station J, while at the tire build 
ing station J the plies are wound onto the tire building 
drum to build up a carcass. 
As indicated earlier, the co-pending application of 

Tourtellotte and Stiegler, Serial No. 99,496, filed March 
30, 1961 (now U.S. Patent No. 3,071,179), shows and 
claims the major structural details of applicator conveyor 
H and tire building station J and, in addition, describes 
the manner in which electrostatic forces are utilized in 
handling the plies and winding the plies about a tire 
building drum. However, for purposes of clarity and ease 
of understanding, a brief description of these components 
is included at this point. 

Referring to FIGS. 72 and 73, the downstream portion 
of the apparatus comprises: a conventional tire building 
drum, shown generally at 1960, that is driven by a re 
versible electrical motor (not shown) so that the drum 
may be driven in either a clockwise or a counterclockwise 
direction, as viewed in FIG. 72; a conveyor, shown gen 
erally at 1061, for delivering the rubberized fabric plies 
to the area of tire building station J; an electrical means, 
shown generally at 1062, positioned along conveyor 0.61 
for electrostatically charging the plies as they pass there 
by; a first applicator means, shown generally at 063, for 
receiving the first and third charged plies from conveyor 
106 and applying these pies to tire building drum 1060 
to wind them about the drum in a first direction; and a 
Second applicator means, shown generally at 064, for 
receiving the second and fourth charged plies from con 
veyor 1061 and applying these plies to the tire building 
drum 1960 to wind them about the drum in a second 
direction. 

During application to tire building drum 1060 of the 
first and third plies of a four-ply tire, the drum is rotated 
counterclockwise, and first applicator means 1063 is in 
the extended position shown in broken lines in FIG. 72. 
At this time second applicator means 1864 is in the re 
tracted position shown in solid lines in this figure. Simi 
larly, when the second and fourth plies are being applied 
to drum 060, the drum is rotated clockwise, and second 
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applicator means 1064 is in the extended position shown. 
in broken lines in F.G. 72. At this time first applicator 
means 1863 is in the retracted position shown in solid 
lines in this figure. 

Referring to FIG. 73, conveyor 16 comprises an 
endless flat, rubberized belt 1965, which is provided on 
its undersurface with spaced-apart V-belts 1066 and 1667. 
V-belts 2066 and 1867 are suitably joined to the under 
surface of flat belt i065, adjacent the edges thereof, 
throughout the entire length of flat belt 1865. V-belt 1666 
cooperates with a plurality of grooves, two of which are 
shown at (256a and 1066b, while V-belt 1867 cooperates 
with a plurality of grooves, two of which are shown at 
067a and 367b. These grooves are formed in the 

various rollers about which flat belt 1065 moves in 
order to insure that the belt does not wander or move 
transversely with respect to the rollers. Thus, the longi 
tudinal alignment of the various plies prepared by the 
apparatus is retained during the transfer of these plies 
from main conveyor B to tire building drum 1660. 

Referring to FIGS. 72, 73 and 74, flat belt 1065 is 
supported between, and for the most part above, longitu 
dinal side members 402 and 403 by means of a plurality of 
rollers 1068 through 1676. Starting with roller 1068, 
which is positioned immediately adjacent to the down 
stream end of main conveyor B, the endless path of flat 
belt 1865 is as follows. Belt 1665 passes over rollers 1068 
and 1069, around roller 1970, around roller 1071, under 
and around roller 1972, over roller 1873, under roller 
E974, over roller 1975, under roller i076, and then back 
to and over roller 5068. 

Roller 1071, which forms a part of the first applicator 
means 1963, is movably carried by laterally spaced de 
pending links 1077 and 1077a that are pivotally supported 
on extensions 402a and 463a of conveyor side members 
402 and 463. Links 1077 and 1677a are movable be 
tween the two positions that may be assumed by first 
applicator means (63. 

Roller 1076 is carried between a pair of laterally spaced 
links, one of which is shown at 1078. These links both 
have one of their ends pivotally mounted on a shaft 1079 
and the other of their ends joined together by means of a 
movable cross brace (not shown). The cross brace, in 
turn, is provided with a projecting lug 1680 adjacent its 
center. A spring 1681, having one of its ends in engage 
ment with lug 1880 and the other of its ends connected to 
a lug 082 carried by the stationary frame of the appa 
ratus, applies a downwardly directed force to roller 1876. 
This, in turn, places flat belt (65 under tension through 
out its entire length. Spring 1081 serves to take up any 
slack developing in flat belt 1065 which results from mov 
ing first applicator means 1063 between its extended and 
retracted positions. 
The manner in which applicator conveyor H is driven 

by main conveyor drive motor MTR-7, having been al 
luded to earlier in connection with the discussion of main 
conveyor B, will now be considered in greater detail. Re 
ferring to FIG. 73, conveyor 1961 is driven by means of 
roller 075 which is carried by a shaft 1033. Shaft 1083 
passes through sprocket 464 and is rotatable independently 
of the sprocket. Sprocket 454, which is driven by main 
conveyor driver motor MTR-7, is drivingly connected to 
the driving member 1084 of an electrically actuated 
clutch, shown generally at 3-CLU. The driven member 
1985 of clutch 3-CLU is splined to shaft 1083 for rota 
tion therewith. Thus, when clutch 3-CLU is energized, 
driving member 1084 and driven member 1085 are cou 
pled together and the rotation of sprocket 464 results in 
rotation of roller 1075 and in the driving of conveyor 
0S. 
An electrical brake, shown generally at 3-BRK, is 

mounted coaxially with clutch 3-CLU. Brake 3-BRK is 
provided with a fixed member 1086 carried on a bracket 
i087 that is welded to and projects from longitudinal side 
member 402. Brake 3-BRK also includes a movable 
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member 1088 which is splined to shaft 1683 and fastened 
to the driven member 1085 of clutch 3-CLU. Thus, with 
clutch 3–CLU deenergized and brake 3-BRK energized, 
movable brake member 1088 frictionally engages station 
ary brake member 1086 to quickly bring conveyor 1061 to 
a stop. 
As indicated earlier in this specification, applicator con 

veyor H may also be driven independently of main con 
veyor B. Referring to FIG. 73, shaft 1083, at its end 
opposite clutch 3-CLU, is in engagement with the driven 
member of an overrunning clutch 1899. The driving 
member of clutch 1990 carries a driven sprocket 09 
which is driven by a manually controlled motor 1092 
through a conventional drive sprocket 093 and chain 
1094 arrangement. Motor 1892 is provided with a re 
duction gear 695 so that the rotary speed of the driving 
member of clutch 1690 is a little below the rotary speed 
of shaft 083 when this shaft is being driven by main 
conveyor driver motor MTR-7. Thus, in the event both 
motor MTR-7 and motor 0.92 are running at the same 
time and clutch 3-CLU is energized, motor MTR-7 is 
physically driving the flat conveyor belt 061. However, 
should main conveyor drive motor MTR-7 be stopped, 
or clutch 3-CLU be disengaged, while motor 1692 is run 
ning, overrunning clutch 1690 will engage and take over 
driving control of conveyor i06. This arrangement al 
lows conveyor 106 to be controlled either by the auto 
matic electric circuits of the apparatus or by the operator 
at the tire building station, depending on the function to 
be performed at a given time. 

In order to electrostatically charge the plies as they 
move along conveyor 66, electrical means 6262 is pro 
vided with a high voltage D.C. source 1991 (FIG. 72). 
The negative terminal (not shown) of D.C. source 1091 
is connected to a rod type electrode 092 which extends 
transversely across the entire width of flat belt 1065. 
Electrode 1992 is suitably supported by insulators (not 
shown) a sufficient distance above the top of flat belt 1065 
to allow the fabric plies to pass therebeneath without con 
tacting the electrode. An insulated shield 1092a sur 
rounds electrode i892 to prevent injury to personnel. 
The positive terminal (not shown) of high voltage D.C. 

source 109 may be electrically grounded and should also 
be connected to a flat, metal plate type electrode 093 
that contacts the undersurface of flat belt 1065 at an area 
in vertical alignment with electrode 1892. This arrange 
ment provides an electrical field between electrode 1092 
and the plate type electrode beneath flat belt 1855, and, 
using a D.C. potential in the neighborhood of 10,000 volts, 
the air space between electrode 092 and flat belt 1065 
becomes ionized. The negatively charged ions, being in a 
strong electrical field, move toward flat belt 965 and, in 
effect, are sprayed against the upper surfaces of the plies 
carried by the belt. This causes the plies to become elec 
trostatically charged and the charges remain on the plies 
while they move downstream into contact with tire build 
ing drum (60. 
A similar flat, metal plate type electrode 1693a is suit 

ably supported between the spaced links 877 and .077a 
of first applicator means (63. Electrode 093a, which 
is connected to the positive terminal of D. C. source 1019, 
contacts the undersurface of flat belt 1065 during move 
ment of the belt between rollers 1076 and 1071. When 
first applicator means 063 is extended, a negatively 
charged ply carried by flat belt 1965 passes smoothly 
over roller 070 and is electrostatically attracted to elec 
trode 93. 

The primary purpose of using electrostatic attractive 
forces in the applicator means is to cause the charged 
ply to adhere to flat belt 1965 in order to prevent a 
lateral movement or creeping of the ply at the bite of 
the belt and drum 1060. This lateral movement is due 
to the interaction between the bias angle of the resilient 
ply and the radial pressure of belt 1065 and roller 1071 
against drum 1060. The lateral movement is always in 
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one direction and is a function of the pressure. The 
lateral movement is harmful in that it changes the cord 
angle of the ply with respect to the drum, prevents a 
uniform overlap of the edges of the ply on the drum, 
and tends to wind the ply on the drum in a spiral, all of 
which are detrimental to tire quality. 

Conventional stick cement may be employed in causing 
ply 1 to adhere to the electrically grounded drum 1060, 
or, alternatively, the electrically grounded drum may be 
covered with an insulating material so that electrostatic 
attractive forces may be employed in transferring ply 1 
to the drum. Plies 2, 3 and 4, in either case, adhere to 
the preceding plies on the drum by virtue of the natural 
tackiness of the uncured rubber in the plies. 
The second applicator means 1064 is employed in 

transferring plies 2 and 4 to drum 1060, while the drum 
rotates in a clockwise direction as viewed in FIG. 72. 
Applicator means 1064 comprises a movable framework 
including longitudinal side members 1100 and 1101, which 
are joined at their upstream ends by a cross member 1102 
and interconnected at their downstream ends by means 
of a roller 1103. The frame of applicator means 064 
is Swingably supported from the longitudinal extension 
members 402a and 403a by means of an upstream set 
of arms, including arm 1104 and arm 1105, and a down 
stream set of links, including link 1106 and link 1107. 

Second applicator means 1064 includes an upstream 
roller 108 which, together with downstream roller 1103, 
forms a path of movement for an endless, flat conveyor 
belt 1109. Flat conveyor belt 1109 is driven by means 
of a V-belt 1110 which extends between a pulley 1111 
carried at one end of roller 1072 and a pulley 1112 car 
ried at one end of roller 1108. Thus, whenever con 
veyor 1061 is being driven, V-belt 1110 drives flat belt 
109. 
Second applicator means 1064 is also provided with 

a flat, metal plate type grounded electrode 1113 which 
is carried between side members 1100 and 1101 and con 
tacts the top surface of the lower portion of belt 1109. 
With first applicator means 1063 in its retracted position 
(away from the drum 1060) and second applicator means 
1064 in its extended position (in contact with drum 1064), 
electrostatically charged plies carried by flat belt 1065 
transfer to and adhere to the lower surface of belt 1109 
due to the electrostatic attractive forces developed between 
the negatively charged plies and the electrically grounded 
(positive) electrode 1113. Belt 1109, in turn, carries 
these plies into contact with drum 1060, which at this 
time is rotating in a clockwise direction (as viewed in 
FIG. 72). Accordingly, these plies (2 and 4) are trans 
ferred to the drum by the second applicator means 1064. 
The movement of applicator means 1063 and 1064 

between their respective retracted and extended posi 
tions is under the control of the operator at the tire build 
ing station. Referring to FIG. 74, a power cylinder 1114, 
which is pivotally carried between conveyor side members 
402 and 403, is employed to shift second applicator means 
1964 between its two positions. Power cylinder 1114 
operates a piston rod 1114a having one end 1114b pivotal 
ly connected to one end of an arm 1115. The other 
end of arm 1115 is keyed to a shaft 1116 that is rotatably 
Supported by the spaced extension members 402a and 
403a. Arm 1115 extends downwardly from shaft 1116 
so that movement of piston rod 1114a in power cylinder 
1114 causes shaft 1116 to rotate to a limited degree. This 
rotation is utilized to shift applicator means 1064 be 
tween its extended and retracted positions due to the fol 
lowing. Arms 1104 and 1105 each have their lower ends 
keyed to shaft 1116 and their upper ends pivotally con 
nected to a shaft 1117 which extends between side mem 
bers 1100 and 1101. Thus, when shaft 1116 rotates due 
to the movement of piston rod 1114a into or out of power 
cylinder 1114, arms 1104 and 1105 swing in an arc 
centered on shaft 1116. This, in turn, causes applicator 
means 1064 to shift position. Limit switches 1118 and 
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1118a are employed in controlling the movement of appli 
cator means 1064. 
A pair of rotary hydraulic motors 1119, one of which 

is supported by extension member 402a and the other 
of which is supported by extension member 403a, is em 
ployed in shifting first applicator means 1063 between 
its extended and retracted positions. Motors 119 rotate 
a shaft 1119a through gears 1119b to effect this action. 
Shaft 1119a, which is rotatably supported by extension 
members 1100 and 1101, rotatably supports roller 070. 
In addition, the upper ends of links 1077 and 1977a are 
keyed to shaft 1119a, so that when this shaft rotates, links 
1077 and 1077a swing through an arc. This, in turn, 
causes first applicator means 1063 is shift between its 
extended and retracted positions. A limit switch 1119.c 
is employed in controlling the movement of applicator 
means 1063. 

Limit switches 1118 and 1118a, which are actuated by 
the movement of second aplicator means 1064, and limit 
switch 1119c which is actuated by the movement of first 
applicator means 1063, may serve as electrical interlocks 
to prevent inadvertent manual extension of both applicator 
means 1063 and 1064 at the same time. 

Conventional toe strip rolls 1120 and 1121, which are 
supported by brackets 1122 and 1123, respectively, are 
employed to dispense rubber toe strip material as neces 
Eluring the fabrication of the carcass at building drum 
Atray, shown generally at 1125, is provided for dis 

pensing tread slabs to tire building drum 1869. Tray 
1125 is pivotally connected at its upstream end to a pin. 
1126 supported on the stationary structure of the appa 
ratus, and it is provided with wheels 1127 which move 
along an arcuate track 1128 so that the downstream end 
of the tray may be moved from a position directly up 
stream of drum 1669 to a position at one side of appli 
cator conveyor H. Tray 125 is provided with a series 
of transverse rollers 129 which form a longitudinally 
extending roller conveyor. 
Tray 1125 is normally in its position at the side of ap 

plicator conveyor H during the time that plies through 
4 are being wound about drum 060. This is done to 
insure that the tray does not interfere with the movement 
of first applicator means 1963 between its extended and 
retracted positions during the winding of the plies on drum 
1060. While it is in this position, the operator loads a 
tread slab onto the tray, and, after the plies have been 
wound on the drum, the operator moves tray 1125 into 
position upstream of the drum. He then manually feeds 
the tread slab from tray 25 onto drum 1960, while the 
drum rotates slowly in a clockwise direction (as viewed 
in FIG. 72). Following this the entire carcass is pres 
sure stitched in a conventional manner and the completed 
carcass is removed from the drum. 

This discussion will now continue with a description of 
the pneumatic, hydraulic and electric control circuits em 
ployed in automatically correlating the operation of each 
of the components involved in the ply preparation por 
tion of the tire building apparatus. 

Pneumatic and Hydraulic Controls 
The pneumatic and hydraulic controls employed in mov 

ing the various components of the tire building apparatus 
have been illustrated in FIGS. 75, 76 and 77. These fig 
ures, which diagrammatically portray all of the major 
components of the apparatus, also include the various 
sensing elements, such as limit switches and photocells, 
used in controlling the apparatus. 
The bias-cutter A and its associated pneumatic and hy 

draulic controls have been shown in FIG. 75. As illus 
trated therein, movement of fabric pull-out carriage 55 
between its forward position (away from fabric cutting 
unit 200) and its rear position (adjacent fabric cutting 
unit 200) is accomplished by means of hydraulic power 
cylinder 65. A solenoid valve 12-SOL controls the fow 
of high pressure oil to power cylinder 65. This valve is 
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provided with a first solenoid 12-SOL-F which, when en 
ergized, causes piston rod 66 to be withdrawn into power 
cylinder 65, resulting in the movement of carriage 55 to 
its forward position. Similarly, valve 2-SOL is pro 
vided with a second solenoid 2-SOL-R which, when en 
ergized, causes piston rod 66 to be extended out of power 
cylinder 65, resulting in the movement of carriage 55 to 
its rear position. 
The raising and lowering of fabric gripping bar 91 is 

under the control of a solenoid 15-SOL. When solenoid 
15-SOL-U of this valve is energized, high pressure air 
enters power cylinder 102 in a direction that withdraws 
piston rod 103 into the cylinder, thereby raising fabric 
gripping bar 9. Similarly, when valve solenoid 
5. SOL-D of this valve is energized, high pressure air 

enters power cylinder 402 in a direction that causes piston 
rod 103 to be extended from the power cylinder. This 
results in the lowering of fabric gripping bar 91. 

Solenoid valve 15-SOL also controls the application of 
vacuum to vacuum chamber 94 of fabric gripping bar 91. 
When valve solenoid 15-SOL-D is energized, high pres 
sure air is conducted through a conduit 150 to the actu 
ator 15 of a valve 1152. This high pressure air deflects 
a spring loaded diaphragm in actuator 1251, thereby caus 
ing valve 1152 to shift to the left, as viewed in FIG. 75, 
and resulting in the application of a vacuum to Vacuum 
chamber 94. 
when valve solenoid 5-SOL-D is de-energized and 

valve solenoid 15-SOL-U is energized, conduit 1150 is 
exhausted to atmosphere and the Spring in actuator 15. 
returns valve 1152 to the position illustrated in FIG. 75. 
This, in turn, connects vacuum chamber 94 to atmosphere. 
Hence, when fabric gripping bar 9i is lowered, a Vacuum 
is concurrently applied to vacuum chamber 94, and, when 
fabric gripping bar 91 is raised, the vacuum in chamber 
94 is concurrently released. 

Control over whether a vacuum or blast air is applied 
to chamber 264 at the leading edge of the bias-cutter table 
is maintained by a solenoid valve 13-SOL. When valve 
solenoid 13-SOL-VO of this valve is energized, a vacuum 
line is connected through the Solenoid valve to chamber 
264, thereby placing this chamber under a vacuum. Simi 
larly, when valve solenoid 13-SOL-AO is energized, a 
high pressure air line is connected through valve 13 SOL 
to chamber 264, thereby providing the chamber with blast 
a. 
The brake roller 43 for motor MTR-4 of fabric let 

off unit 21 is moved between its forward or braking posi 
tion and its return or off position by the pneumatically 
actuated power cylinders 45. The flow of high pressure 
air to these power cylinders is under the control of a 
solenoid valve 18-SOL. When valve solenoid 18–SOLF 
is energized, high pressure air is admitted to power cylin 
der 45 in a direction that causes its piston rod to extend 
out of the power cylinder, thereby causing roller 43 to 
move into braking contact with fabric 28. Similarly, 
when valve solenoid 8-SOL-R is energized, high pres 
sure air is admitted to power cylinder 45 in a direction 
that causes the piston rod of power cylinder 45 tonoye 
into the cylinder, thereby returning brake roller 43 to its 
off position. 
The cutting position stop assembly 295 is moved be 

tween its raised and its lowered positions by means of 
pneumatically actuated power cylinder 293. The flow of 
high pressure air to this power cylinder is under the con 
trol of a solenoid valve 14-SOL. When valve solenoid 
14 SOL U of this valve is energized, high pressure air is 
directed to power cylinder 293 in a direction that moves 
the piston rod out of the cylinder. This results in the 
raising of cutting position stop assembly 295. Similarly, 
when valve solenoid 14-SOL-D is energized, the piston 
rod of power cylinder 293 is retracted into the power cylin 
der and cutting position stop assembly 295 is lowered. 
Carriages 288 and 289 of fabric width and drop con 

trol unit 275 are moved between their narrow width and 
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their wide width positions or settings by means of hydrau 
lically actuated power cylinder 334. The flow of high 
pressure oil to power cylinder 334 is controlled by a 
solenoid valve 11-SOL. When valve solenoid 11-SOL-F 
of this valve is energized, high pressure oil enters power 
cylinder 334 in a direction that causes piston rod 333 
to move out of the power cylinder. This, in turn, causes 
carriages 288 and 289 to move to their narrow width posi 
tions. Similarly, when valve solenoid 11-SOL-R is ener 
gized, piston rod 333 is retracted into power cylinder 334 
and this results in the movement of carriages 288 and 289 
to their wide width positions. 

Solenoid valve E-SOL also controls the movement of 
dropping position stop assembly 320. When solenoid 11 
SOL-R of this valve is energized, piston rod 32 extends 
out of power cylinder 322, thereby causing subsequently 
cut, wide width, rhomboidal sections of fabric to be 
dropped onto the main conveyor with their centerlines 4 
of an inch short of the reference line X-X of FIG. 1A. 
Similarly, when valve solenoid -SOL-F is energized, 
high pressure oil is directed to power cylinder 322 in such 
a manner as to cause piston rod 321 to be retracted into 
the power cylinder. This, in turn, results in the dropping. 
of subsequently cut, narrow width, rhomboidal sections of 
fabric onto the main conveyor with their centerlines in 
alignment with reference line X-X of FIG. A. 
The storage device C and the upstream portion of main 

conveyor B have been diagrammatically illustrated in 
FIG. 76. Also, the relative position of bias-cutter A 
has been included in phantom in this figure. 

Referring to FIG. 76, upper storage area 501 is movable 
between its upper, or disengaged position, and its lower, 
or engaged position, by means of power cylinder 662. 
The flow of high pressure air to power cylinder 602 is 
under the control of a solenoid valve -SOL. When 
valve solenoid -SOL-U of this valve is energized, high 
pressure air is sent to power cylinder 602 in a direction 
to retract piston rod 604 into the power cylinder. This, 
in turn, results in the raising of upper storage area 591 
and in the disengaging of upper storage conveyor belt 
575 from main conveyor belt 400. 

Similarly, when valve solenoid -SOL-D is energized, 
high pressure air is sent to power cylinder 602 in a direc 
tion to extend piston rod 604 from the power cylinder. 
This results in the lowering of upper storage area 50 
and in the engaging of upper storage belt 575 with main 
conveyor belt 400. Thus, fabric pieces carried by main 
conveyor belt 400 may be transferred to upper storage 
conveyor belt 575 and vice versa. 
An oil pump 1160, which is driven by a motor MTR-1, 

is employed to provide the high pressure oil for actuating 
the various hydraulically operated power cylinders of the 
tire building apparatus. Also, suitable high pressure air 
and vacuum sources (not shown) are provided in con 
ventional manners for use in the pneumatic control ar 
rangements under discussion. 

Referring now to FIG. 77, the splicing mechanism D, 
cut-to-length unit E, mechanical lifter unit F, ply offset 
mechanism G, applicator, conveyor H and tire building 
station J have been diagrammatically illustrated. 

Considering the splicing mechanism D, it will be re 
called that vacuum lifter 780 and stripper 800 thereof 
are spring-biased into engagement with one another. As 
suming the vacuum lifter and the stripper are both in their 
upper positions, when piston rod 788 is extended out of 
pneumatically operated power cylinder 785, the vacuum 
lifter and stripper are moved to their lower positions ir 
respective of the condition of piston rod 810 in pneu 
matically operated power cylinder 806. This movement 
is initiated upon energization of the solenoid 3-SOL-D 
of a solenoid valve 3-SOL. Assuming vacuum lifter 780 
and stripper 800 are down, however, the energization of 
valve solenoid 3-SOL-U, while resulting in the raising of 
vacuum lifter 780, may or may not raise stripper 800 de 
pending on whether or not piston rod 810 is extended out 
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of or retracted into power cylinder 806. If piston rod 
80 is extended out of cylinder 806 when valve solenoid 
3-SOL-U becomes energized, vacuum lifter 780 and 
stripper 800 both will move to their raised position. If 
piston rod 810 is retracted into power cylinder 806 when 
solenoid 3-SOL-U energizes, stripper 800 remains down 
while vacuum lifter 780 is raised. 
The movement of piston rod 810 into and out of power 

cylinder 806 is controlled by a solenoid valve 4-SOL. 
When solenoid 4-SOL-U of this valve is energized, piston 
rod 350 extends out of power cylinder 806, thereby allow 
ing the spring-bias between vacuum lifter 780 and stripper 
800 to raise the stripper (assuming the vacuum lifter is al 
ready tip). When valve solenoid 4-SOL-D is energized, 
piston rod 810 retracts into power cylinder 806, thereby 
either driving stripper 800 down (if the vacuum lifter 
and stripper have been up) or locking the stripper in its 
down position so that the subsequent raising of vacuum 
lifter 780 separates the vacuum lifter and the stripper to 
effect a stripping action. 
The vacuum or no vacuum status of chamber 783 in 

vacuum lifter 780 is controlled by a solenoid valve 2-SOL. 
When solenoid 2-SOL-VO of this valve is energized, a 
vacuum supply line is connected through the valve to 
chamber 783, thereby placing the chamber under a vac 
uum. Similarly, when valve solenoid 2-SOL-VR is en 
ergized, chamber 783 is connected through valve 2-SOL 
to atmosphere, thereby releasing the vacuum in the 
chamber. 

Considering now the mechanical lifter unit F portion 
of FIG. 77, the movement of mechanical lifter frame 
960 between its lower and raised positions is under the 
control of a solenoid valve 5-SOL. The energization of 
solenoid 5-SOL-U of this valve results in a flow of high 
pressure air to power cylinder 980 in a direction that 
causes frame 950 to be raised. Similarly, the energiza 
tion of valve solenoid 5-SOL-D results in the lowering 
of mechanical lifter frame 960. 

Mechanical lifter frame 960 is transversely offset with 
respect to main conveyor belt 400 by means of the ply 
offset mechanism G. Power cylinder 1015, which initiates 
the movement of frame 960 between its offset and its 
return positions, is controlled by a solenoid valve 6-SOL. 
When valve solenoid 6-SOL-F is energized, high pres 
Sure air is supplied to power cylinder 1915 in a direction 
to extend piston rod 1617. This, in turn, moves frame 
960 to its offset position. Similarly, when valve solenoid 
6-SOL-R is energized, high pressure air is supplied to 
power cylinder 815 in a direction to retract piston rod 
1917, thereby returning frame 960 to its home or starting 
position. 

Considering at this time the cut-to-length unit E, the 
raising and lowering of fabric clamping means 900 of this 
unit is controlled by means of solenoid valve 7-SOL. 
When valve solenoid 7-SOL-U is energized, high pres 
Sure air is directed to power cylinder 906 in such a man 
ner as to cause clamping bar 901 to raise, thereby clamp 
ing the fabric at the cut-to-length unit E. Similarly, when 
valve solenoid 7-SOL-D is energized, high pressure air 
is directed to power cylinder 906 in such a manner as to 
cause clamping bar 901 to be lowered, thereby unclamp 
ing the fabric at cut-to-length unit E. 
A blower motor MTR-2 is employed to provide cool 

ing air for the main conveyor drive motor MTR-7. 
Blower motor MTR-2 is normally energized whenever the 
tire building apparatus is in use. It serves to keep the 
operating temperature of main conveyor drive motor 
MTR-7 from raising to a harmful level. 

Electrical Control System 
A. In General: The electrical system which auto 

matically controls the tire building apparatus is sche 
matically illustrated in FIGS. 78 through 88, the system 
being supplemented by the material shown in FIGS. 89 
and 90. In conjunction with the foregoing a group of 
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electrical sequential action charts comprising FIGS. 91 
through 111 have been employed to assist in analysis of 
the electrical control system. 
The electrical sequential action charts of FIGS. 91 

through 111 have been broken down into two groups 
for greater clarity. The first group, comprising FIGS. 91 
through 105, denote the sequential actions occurring in 
the electrical circuits with respect to automatic operation 
of the main conveyor B, the storage device C, the splic 
ing mechanism D, the cut-to-length unit E, the mechanical 
lifter unit F, the ply offset mechanism G, and the appli 
cator conveyor H (insofar as its operation is under auto 
matic control). The second group of sequential action 
charts, comprising FIGS. 106 through 111, denote the 
sequential actions occurring in the electrical circuits with 
respect to automatic operation of the bias-cutter A. It 
should be understood that both groups of sequential action 
charts cover the same time period of operation of the 
apparatus. 

Both groups of sequential action charts employ guide 
grids comprising a plurality of relatively light, horizontal, 
"component' lines and a plurality of relatively light, 
vertical, "time' lines. The electrical component repre 
sented by each horizontal component line is listed at the 
left edge of each chart, the component list forming a 
vertical column at the edge. Similarly, the time repre 
sented by each vertical time line is listed across the top 
of each chart, with every fifth time line being identified 
by a number having an arrow pointing to the time line 
which it represents. 
When a given light component line becomes heavy 

(e.g., in FIG. 91, component line PB-3 becomes heavy 
at time T-2), it indicates that the electrical component 
involved becomes energized at that time or that a given 
set of switch contacts become closed at that time, as the 
case may be. When the heavy component line changes 
back to a light component line (e.g., in FIG. 91, compo 
nent line PB-3 becomes light at T-5), it indicates that the 
electrical component involved becomes de-energized at 
that time or that the given set of switch contacts open 
at that time. 

Diagonal solid line arrows starting at the beginning or 
end of one heavy component line and ending at the 
beginning or end of a higher or lower heavy component 
line at a later time indicate that the first component elec 
trically controls the second component, and, hence, the 
solid line arrows are hereinafter referred to as electrical 
action lines. Similarly, diagonal broken line arrows start 
ing at the beginning of one heavy component line and end 
ing at the beginning or end of aother heavy component 
line at a later time indicate that the first component 
mechanically actuates or controls the second component. 
Hence, the broken line arrows are referred to as mechani 
cal action lines. 

Examples of the foregoing may be seen by referring 
to FIG. 91. When control relay 58-CR becomes ener 
gized at T-35, it causes valve solenoids 2-SOL-VO and 
3-SOL-D to become energized at T-36 and causes valve 
solenoid 7-SOL-D to become de-energized at the same 
time. These three actions are represented by the three 
electrical action lines (solid line arrows) extending from 
heavy component line 58-CR at T-35 to, respectively, 
the heavy component line lines 2-SOL-VO, 3-SOL-D 
and 7-SOL-D. Similarly, the energization of valve sole 
noid 3-SOL-D at T-36 causes a mechanical movement 
which results in the opening of limit switch contacts 
3-LS-U at T-37. This action is represented by the me 
chanical action line (broken line arrow) extending from 
heavy component line 3-SOL-D to heavy component 
line 3-LS-U. 

Time-delay features of time-delay relays are represented 
on the sequential action charts by means of broken heavy 
component lines. When a light component line becomes 
a broken heavy component line, it indicates that a time 
delay relay has become energized but that the time-delay 
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contacts thereof have not yet followed the movement of 
the relay. When such contacts finish their timing period 
and change condition, this action is represented by the 
changing of the broken heavy component line into an 
unbroken heavy component line. The foregoing applies 
to time-delay relays in which the time-delay is effected 
upon energization of the relay. In the case of time-delay 
relays in which the time-delay function is effected upon 
de-energization of the relay, an unbroken, heavy compo 
nent line indicates that the relay is energized, while a 
broken heavy component line following this shows that 
the relay has been de-energized but that the time-delay 
contacts have not yet shifted. When these contacts finally 
shift, the broken heavy component line changes to a 
light component line. 

Referring to FIGS. 91 and 92, an example of a time 
delay relay in which the time-delay function is effected 
upon energization of the relay is illustrated. Time-delay 
relay 51-TR becomes energized at T-44 (broken heavy 
component line starts) and, at T-52, its time-delay con 
tacts shift condition (broken heavy component line be 
comes unbroken). The de-energization of time-delay 
relay 5A-TR occurs at T-6, at which time the unbroken 
heavy component line ends. An example of a time-delay 
relay in which the time-delay function is effected upon 
de-energization of the relay may be seen by reference to 
time-delay relay 4-TR in FIG. 91. This relay becomes 
energized at T-7 (unbroken heavy component line starts) 
and its contacts immediately shift position to follow the 
relay. When this relay de-energizes at T-10, its time 
delay contacts remain shifted and start their timing period 
(broken heavy component line starts). When the timing 
period ends, at T-16, the time-delay contacts shift back 
to their starting position. This is indicated by the ending 
of the broken heavy component line at that time. 

For the most part, the electrical components in the first 
group of sequence charts (FIGS. 91 through 105) differ 
from those of the second group of charts (FIGS. 106 
through 111). However, since both groups of charts re 
late to one overall electrical system and certain compo 
ments of one group must be referred to in analyzing the 
sequential actions of the other group, a number of the 
components are listed in both groups of sequential action 
charts. Thus, for example, the following ten electrical 
components are duplicated both in the sequential action 
charts of FIGS. 91 through 105 and in the sequential 
action charts of FIGS. 106 through 111: PB-3; CR-M; 
PB-5; CR-A; CR-B; 33-SR; 24-CR; 53-CR; CR-OS; 
and 64-CR. 
As indicated earlier, the light, vertical, time lines of the 

sequential action charts represent the passage of time, 
which is treated on a relative basis rather than on an abso 
lute basis. At any given time, as represented by a time 
line, the condition of any one of the listed electrical com 
ponents, be it in the first or the second group of Sequential 
action charts, may be determined relative to all the other 
listed electrical components of the apparatus. This facili 
tates analysis of the electrical schematic drawings of 
FIGS. 78 through 88. 
The interaction between components of one group of 

sequential action charts and those in the other group is 
indicated by electrical action lines which extend below the 
charts in the case of FIGS. 91 through 105 and extend 
above the charts in the case of FIGS. 106 through 111. 
Thus, referring to FIG. 93, when control relay 24-CR 
becomes energized at T-149, an electrical action line is 
shown which extends down below the chart. As indi 
cated, this line initiates an action in FIG. 106. Referring 
to FIG. 106, the energization of control relay 24-CR at 
T-149 is duplicated therein and electrical action lines 
from this relay illustrate the electrical sequence stem 
ming from the energizing of control relay 24-CR at 
T-49. Similarly, referring to FIG. 107, when control 
relay 64-CR becomes energized at T-188, an electrical 
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action line is shown which extends up above the chart. 
As indicated this line initiates an action in FIG. 94. Re 
ferring to FIG. 94, the energization of control relay 
64-CR at T-188 is duplicated therein and an electrical 
action line from this relay illustrates the electrical se 
quence stemming from the energizing of control relay 
64-CR at T-S8. 
Table I, below, serves as a “master list' of many of the 

electrical components used in the electrical circuits to 
control the operation of the apparatus. It sets forth the 
functions of the various limit switch contacts, valve sole 
noids, ciutches, brakes, revolution counters, photocells 
and motors (in that order) that are utilized in the electri 
cal circuits and serves as a reference which may be re 
ferred to during the description of the electrical drawings. 

TABLE I 

Electrical Component 

1. 

2 

3 
4. 

5 
6 
7 

8 

9. 

10. 

1. 

2. 

3. 

4. 

1-LS-U------------- 

. 1-LS-D------------- 

... 3-LS-U------------- 
3-LS-D------------- 

4-LS-U------------- 
. 4-LS-D--- 
. 5-LS-U------------- 

. 5-LS-D------------- 
6-LS-F------------- 

6-LS-R.------------ 

7-LS-U------------ 

7-LS-D------------ 

8-I-S--------------- 

11-LS-FA and 11 

15. 11-LS-FB and 11 

16. 

7. 

8. 

9. 

20. 

2. 

22. 

23. 

24. 

25. 

35. 

36. 
37. 

12-LVS-F---------- 

12-LVS-R.--------- 

14-LS-U----------- 

14-LS-D----------- 

15-LS-U----------- 

15-LS-D----------- 

16-LS-A----------- 

16-LS-B----------- 

17-LS-A----------- 

17-LS-B----------- 

18-LS-A----------- 

. 18-LS-B----------- 

. 19-LS-A----------- 

. 19-LS-B----------- 

20-LS-A----------- 

. 20-LS-B----------- 

. 1-SOL-U---------- 

. 1-SOL-D---------- 

2-SOL-WO-------- 

2-SOL-VR--------- 

3-SOL-U---------- 
3-SOL-D---------- 

Control Function or Effect 

Closed when upper (narrow) storage area 501 (Fig. 76) is up. 
Closed when upper (narrow) storage area 501 

(Fig. 76) is down. 
Closed when vacuum lifter 780 (Fig. 77) is up. 
Clied when vacuum lifter 780 (Fig. 77) is 

OW. 
Closed when stripper 800 (Fig. 77) is up. 
Closed when stripper 800 (Fig. 77) is down. 
Closed when mechanical lifter frame 960 (Fig. 

77) is up. 
Closed when mechanical lifter frame 960 (Fig. 

77) is down. 
Closed when mechanical lifter frame 960 (Fig. 

77) is shifted by ply offset mechanism G to 
offset (forward) position. 

Closed when mechanical lifter frame 960 (Fig. 
77) is returned by ply offset mechanism G to 
home position. 

Closed when clamping bar 901 (Fig. 77) of cut 
to-length unit E is at its up (clamping) 
position. 

Closed when clamping bar 901 (Fig. 77) of cut 
to-length unit E is at its down (unclamping) 
position. 

Contacts are closed when knife 873 of cut-to 
length unit E (Fig. 77) is at its home position. 

Closed when fabric width and drop control 
unit 275 (Fig. 75) set for wide width operation 
of bias-cutter A. 

Closed when fabric width and drop control 
unit 275 (Fig. 75) is set for narrow width 
operation of bias-cutter A. 

Closed when fabric pull-out unit carriage 55 
(Fig. 75) is forward (away from fabric cutting 
unit 200) at either the cutting or the dropping 
position. 

Closed when fabric pull-out unit carriage 55 
SE 75) has returned to its starting position adjacent fabric cutting unit 200). 

Closed when cutting position stop assembly 
295 (Fig. 75) is up. 

Closed when cutting position stop assembly 
295 (Fig. 75) is down. 

Closed when fabric gripping bar 91 (Fig. 75) 
1S up. 

Closed when fabric gripping bar 91 (Fig. 75) 
is down. 

Closed when bias-cutter saw 222 (Fig. 75) is at 
far side of its path during cutting stroke. 

Closed when bias-cutter saw 222 (Fig. 75) is 
anywhere except at the far side of its path 
during cutting stroke. 

Closed when bias-cutter saw 222 (Fig. 75) 
is at its home position between cutting 
strokes. 

Closed when hias-cutter saw 222 (Fig. 75) is 
E. from its home position during cutting 
STOR8. 

Closed when brake roller 43 (Fig. 75) is down. 
(in braking position). 

Closed when brake roller 43 (Fig. 75) is up (in unbraking position). 
Closed when dancer roller 40 (Fig. 75) is at 
upper (jam-up) position. 

Closed when dancer roller 40 (Fig. 75) is any 
where but at upper (iam-up) position. 

Closed when dancer roller 40 (Fig. 75) is any 
where but at bottom position, 

Closed when dancer roller 40 (Fig. 75) is at 
bottom position. 

Mayes upper (narrow) storage area. 50i (Fig. 
up. 

Moves upper (narrow) storage area, 501 (Fig. 
76) down. 

Applies vacuum to vacuum chamber 783 (Fig. 
77) of vacuum lifter 780. 

Releases vacuum in vacuum chamber 783 (Fig. 
77) of vacuum lifter 780. 

Raises vacuum lifter 780 (Fig. 77). 
Lowers vacuum lifter 780 (Fig. 77). 
Raises stripper 800 (Fig. 77). 
Lowers stripper 800 (Fig. 77). 
Raises frame 960 of mechanical lifter unit F 
(Fig. 77). 
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TABLE I-Continued 

Electrical Component Control Function or Effect 

41. 5-SO-D---------- Lowers mechanical lifter frame 960 (Fig. 77). 
42. 6-SOI-F----------- Shifts mechanical lifter frame 960 (Fig. 77) to 

offset position. 
43. 6-SOL-R---------- Returns mechanical lifter frame 960 (Fig. 77) 
- to home position. 
44. 7-SOL-U---------- Raises clamping bar 901 of cut-to-length unit 

E (Fig. 77) to clamping position. 
45. 7-SOI-D---------- Lowers clamping bar 901 of cut-to-length unit E (Fig. 77) to unclamping position. 
46. 1-SO-F---------- Sets fabric width and drop control unit 275 (Fig. 75) for narrow width operation of bias 

cutter A. 
47. I-SOL-R,--------- Sets fabric width and drop control unit 275 

(Fig. 75) for wide width operation of the 
bias-cutter A. 

48. 12-SOE-F---------- Moves fabric pull-out unit carriage 55 (Fig. 75) 
to forward position (away from fabric cutting 
unit 200). 

49. 12-SOL-R--------- Returns fabric pull-out unit carriage 55 (Fig. 
75) to its starting position (adjacent fabric 
cutting unit 200). 

50. 3-SOL-WO. Applies vacuum to chamber 264 (Fig. 75) of 
bias-cutter table. 

51. 13-SOL-AO- Applies air blast to chamber 264 (Fig. 75) of 
bias-cutter table. 

52. 14-SOL-U--------- Rais cutting position stop assembly 295 (Fig. 
53. 4-SOL-D--------- Ly; isitting position stop assembly 295 

l9. 
54. 5-SOL-U-------. Raises fabric gripping bar 91 (Fig. 75), and 

releases vacuum in vacuum chamber 94 of 
fabric gripping bar 91. 

55. 15-SOI-D--------- Lowers fabric gripping bar 91 (Fig. 75), and 
applies vacuum to vacuum chamber 94 in 
fabric gripping bar 91. 

56. 18-SOL-F---------- My braking roller 43 (Fig. 75) to braking 
pOS1tion. 

57. 18-SOL-R--------- RE braking roller 43 (Fig. 75) from braking 
pOSltion. 

58. I-CLU------------- Couples lower storage conveyor belt 520 (Fig. 
76) to main conveyor belt 400. 

59. 2-CLU------------- Couples upper storage conveyor belt 575 (Fig. 
76) to main conveyor belt 400. 

60. 3-CIU------------- Couples applicator conveyor belt 1061 (Fig. 77) 
to main conveyor drive motor MTR-7. 

6l. 8-BRK.------------ Brakes applicator conveyor belt 1061 (Fig. 77). 
62. 4-CIU------------- Couples revolution counter-assembly 467 (Fig. 

77) to main conveyor belt 400, 
63. i-RVC------------- Meters reverse movement of main conveyor 

belt 400 (Fig. 76) to back-up position. 
64. 2-RVC.------------ Meters forward movement of main conveyor 

belt 400 for cutting ply 2 to length (Fig. 77). 
65. 3-RVC------------- Meters forward movement of main conveyor 

belt 400 for cutting ply 3 to length (Fig. 77). 
66. 4-RVC.----------- Meters forward movement of main conveyor 

belt 400 for cutting ply 4 to length (Fig. 77). 
67. i-EYE-----------... Slows down main conveyor belt 400 for splicing 

fabirc pieces (Fig. 77). 
68. 2-EYE------------- Stops main conveyor belt 400 for splicing fabric 

pieces (Fig. 77). 
69. 3-EYE------------- Slows down main conveyor belt 400 for cutting 

plies to length. 
70. 4-EYE------------- Stops main conveyor belt 400 for cutting ply 1 

to length and cooperates with revolution 
counters 2-RVC, 3-RVC and 4-RVC in 
stopping main conveyor belt 400 for cutting 
pies 2, 3 and 4 to length (Fig. 77). 

71. 5-EYE------------- Stops reverse movement of lower storage con 
veyor belt 520 when remnant piece of fabric 
is entirely in lower storage area 500 (Fig. 76). 

72, 6-EYE------------- Stops reverse movement of upper storage 
conveyor belt 575 when remnant piece of 
fabric is entirely in upper storage area 501 
(Fig. 76). 

73. 7-EYE------------- Stops let-off motor MTR-4 when fabric in 
let-off unit 21 is exhausted and initiates 
lowering of brake roller 43 (Fig. 75). 

74. MTR-1------------ Praxis Yigaulie control pressure for appara 
uS (ilg. 6). 

75. MTR-2------------ Cls s conveyor drive motor MTR-7 
lg. 77). 

76. MTR-3.----------- Rotates bias-cutter saw 222 (Fig. 75). 
77. MTR-4 - Feeds fabric to dancer roller 40 (Fig. 75). 
78. MTR-5------------ Drives bias-cutter saw 222 (Fig. 75) through 

transverse cutting stroke. 
79. MTR-6-...-------- Drives cut-to-length knife 873 (Fig. 77) through 

transverse cutting stroke. 
80. MTR-7------------ Drives main conveyor belt 400 (Fig. 77). 

Assuming: (1) that the bias-cutter A (FIG. 1) has 
a roll of fabric in place and has previously been manu 
ally cycled to cut both a narrow width rhomboidal sec 
tion of fabric and a wide width rhomboidal section of 
fabric; (2) that the narrow width section of fabric has 
been moved into the upper storage area 501 of storage 
device C, while the wide width section of fabric has been 
moved into the lower storage area 500 of storage device 
C; and (3) that the apparatus has been shut down and 
it is desired to start operation, this description will con 
tinue with reference now to Table II below. Table I 
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sets forth the initial conditions of the various com 
ponents in the apparatus at time T-O (FIGS. 91 and 
106), which represents the starting point from which the 
discussion of the electrical control circuits will begin. 

TABLE II. 

Mechanical Congonent 

Upper storage area 501 (Fig. 76). 
Frame 960 (Fig. 77).----------- 
Vacuum lifter 780 (Fig. 77).----- 
Cut-to-length knife 873 (Fig. 77). 
Clamping bar 901 (Fig. 77).------ 

Initial Conditions 

Up (1-LS-U closed, Fig. 91). 
Not offset (6LSR closed Fig.91). 10 Up (3-LS-U closed, Fig. 91). 
At rest position (8-LS- contacts 

closed, Fig. 91). 
Down (7-LS-D closed, Fig. 91). Stripper 800 (Fig. 77)--- 

Frame 960 (Fig. 77).--- 
. Dancer roller 40 (Fig. 75) 

Up (4-LS-U closed, Fig. 91). 
Down (5-LS-D closed, Fig. 91). 
Down (20-LS-B and 19-LS-B 
closed, Fig. 106). 

Down (15-LS-D' closed, Fig. 106). 
Up (14-LS-U closed, Fig. 106). 
Set wide for width operation 
(ii-LS-RA and 1-LS-FA 
closed, Fig. 108). 

At rest position (17-LS-A and 
16-LS-B closed, Fig. 106). 

At back or start position (near 
fabric cutting unit 200; 12 
LVS-R closed, Fig. 106). 

Up (18-LS-B closed, Fig. 106). 

Fabric gripping bar 9 (Fig. 75)-- 
. Cutting position stop assembly 

295 (Fig. 75). 
. Fabric width and drop control 

unit 275 (Fig. 75). 
... Bias-cutter saw 222 (Fig. 75)---- 

13. Fabric cutting unit carriage 55 
(Fig. 75). 

14. Brake roller 43 (Fig. 75).------- 

Referring now to FIGS. 78 through 88, which, together, 
comprise an electrical schematic drawing of the electrical 
control system for the tire building apparatus, a line 
numbering system has been employed to facilitate the 
description of the electrical system. The line numbers 
have been listed on the left side of each of FIGS. 78 
through 88 and run consecutively from line number 
109 in FIG. 78 through number 469 in FIG. 88. Thus, 
FIG. 78 contains line numbers 100 through 23 of the 
electrical system, FG. 79 contains line numbers 124 
through 54 of the system and so forth through FIG. 88 
which carries line numbers 384 through 409 of the elec 
trical system. 
The line numbers in which the contacts of relays appear 

have been listed on the right side of FIGS. 78 through 88 
adjacent to the relays they refer to. Thus, referring to 
FIG. 78, master control relay CR-M (line 13) is pro 
vided with relay contacts which are positioned in lines 
14, 115, 16, 117 and 155 (as indicated by these num 

bers being placed in the margin at the right side of master 
control relay CR-M). 
A three phase supply voltage of, for example, 440 

volts AC is delivered to the electrical control system by 
means of conductors L-5, L-2 and L-3 (line 100) 
through a disconnect switch. 1-DSC (line 01). Fuses 
F-1, F-2 and F-3 (line 02) are employed to protect 
against overloading the electrical circuits in the event 
of a malfunction or short circuit. With disconnect 
switch 1-DISC (line 101) closed, three phase 440 volt 
AC is available, through suitable relay contacts, to all 
of the electric motors employed in the apparatus. 
A step down transformer TF-1 (line 04) is used to re 

duce the 440 volt supply voltage to a suitable lower 
voltage, for example 120 volts, for use in the control cir 
cuits. One side of the secondary circuit of transformer 
TF-1 is connected to a conductor L-6, which is grounded, 
while the other side of the secondary circuit of trans 
former TF-1 is connected to a pair of conductors L-4 
and L-5 through suitable fuses F-4 and F-5 (fine 106), 
respectively. 
Assuming that suitable sources of high pressure air 

and vacuum are available, pressure switch. 1-PS (line 
10) and vacuum Switch. 1-VS (line 110) will be closed. 
Also, assuming motors MTR-1 through MTR-7 (FIGS. 
78 and 79) are in good operating order, their overload 
switches in line 197 (i-OL, 2-OL, 3-OL, 4-OL, 5-OL, 
6-OL, 7-OL-1 and 7-OL-2) will be closed. Hence, 
control voltage will be delivered from conductor L-5 
via lines 107, 198, 169, 110 and 113 to a normally open, 
"machine start', pushbutton switch PB-3 (line i 12). 
The circuit to this switch includes, in addition to the 
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6. 
above-mentioned switches, a pair of “machine stop' 
pushbutton switches PB-1 (line 108) and PB-2 (line 
113) which are normally closed. Upon depressing "ma 
chine start' pushbutton switch PB-3, master control 
relay CR-M (line 13) becomes energized and a pre 
liminary starting sequence of the apparatus begins. The 
depression of pushbutton switch PB-3 is graphically 
illustrated at T-2 in FIGS. 91 and 106, while the ener 
gization of master control relay CR-M occurs at T-3. 
When master control relay CR-M (line 13) becomes 

energized, its contacts in lines 115, 16 and 17 close, 
thereby causing motors MTR-1 (line 116), MTR-2 
(line 19) and MTR-3 (line 222) to become energized. 
These motors serve, respectively, to supply hydraulic 
pressure fluid to the hydraulic control circuits (FIG. 
75), to supply cooling air to the main conveyor drive 
motor MTR-7 (FIG. 77), and to rotate the bias-cutter 
saw 222 (FIG. 75). 

Additionally, contacts CR-M in line 114 close, thereby 
locking in relay CR-M (line 113) so that the subsequent 
release of pushbutton switch PB-3 (at T-5) does not 
affect the relay. Thus, relay CR-M remains continuously 
energized while the apparatus is in operation unless one. 
of the motor overload switches (line 107), the vacuum 
switch (line 119), or the pressure switch (line 110), 
opens, or unless one of the machine stop pushbutton 
switches PB-1 (line 189) or PB-2 (line 113) is de 
pressed. 
A final set of contacts of relay CR-M are provided in 

conductor L-5 at line 55. The closing of these contacts 
upon energization of relay CR-M serves to supply control 
voltage to the remaining control circuitry of the tire build 
ing apparatus. This, in turn, results in the concurrent 
energization of a large group of electrical components, as 
indicated by the electrical action lines emanating from 
relay CR-M in FIGS. 91 and 106 at time T-3. 

Prior to going into a detailed consideration of the 
various electrical components that are energized when 
contacts CR-M (line 155) close, a brief description will 
be given of a 16-position "operation selector' stepping re 
lay CR-OS (line 165) which directly controls the se 
quence of operations that the apparatus performs. Re 
ferring to FIG. 90, a "relay position-contact condition' 
chart has been illustrated showing the condition of the 
various contacts (CR-OS-1 through CR-OS-16 and 
CR-OS-1A through CR-OS-19A) of stepping relay CR 
OS when this relay is in each of its positions 1 through 6. 
The letter 'X' used in this chart is indicative of the fact 
that the relay contacts so marked are closed at a particular 
position. Thus, when relay CR-OS is in position 1, its 
contacts CR-OS-1, CR-OS-1A, CR-OS-3A, CR-OS 
5A, CR-OS-2A and CR-OS-15A are closed, while the 
remainder of its contacts are open. 
The vertical column of numbers at the left-hand side 

of the chart of FIG. 90 indicates the line number in FIGS. 
78 through 88 in which the various contacts of stepping 
relay CR-OS are positioned. Thus, contacts CR-OS-1 
(line 205), which are shown as being normally open in 
line 295, are closed with the stepping relay in position i. 
Similarly, contacts CR-OS-1A (line 234), contacts CR 
OS-3A (line 171), contacts CR-OS-5A (line 353), con 
tacts CR-OS-12A (line 185) and contacts CR-OS-15A 
(line 218) are all closed with stepping relay CR-OS in po 
sition . In addition to the contacts listed in FIG. 90, 
stepping relay CR-OS is provided with a set of contacts in 
line i70 which are closed whenever the stepping relay is 
de-energized and opened whenever the stepping relay is 
energized. Since stepping relay CR-OS only becomes 
energized during the times that it is actually indexing 
from one of its positions to the next of its positions, its 
contacts in line 170 remain closed for the most part and 
only open in conjunction with the indexing of the stepping 
relay. 
An additional point to be considered, before resuming 

the discussion relative to the actions which follow when 
the contacts of relay CR-M in line 155 close at T-3, is 

  
















































































