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HOSE WINDING AND PACKAGING MACHINE 
This invention relates to a winding and packaging 

machine adapted to assemble a coil length of elongate 
material. More particularly, this machine consists of a 
multi-station apparatus which is capable of coiling a 
predetermined length of hose or rope-like material and 
assembling same upon an advertising card with a plu 
rality of tie strips which will firmly hold the assembled 
package together. It should be appreciated that this ap 
paratus will fully automate a packaging technique 
which incorporates various measuring, winding, cutting 
and tying functions. 

Prior art devices and techniques for packaging hose 
or rope-like materials provide only partial automation, 
and thus rely heavily on operators to clamp the hose to 
the winding spindle and after completion of the wind 
ing operation, to remove the coiled hose from the ma 
chine. Further, and even with such apparatus, it contin 
ues to be typical to complete the hose package by man 
ually affixing ties to the coiled hose formation. Such 
technique, of course, is undesirable in that it necessi 
tates the employment of numerous individuals to effec 
tively and efficiently package hose, or similar elongate 
material as it is continuously formed on an extrusion 
line or as it may be fed from a suitable source of supply. 

It should be appreciated that the problems encoun 
tered in the design and construction of such an auto 
mated device as is described herein are numerous. 
Among these is, of course, the necessity to accommo 
date various sizes of product, which may range from 
between 4 and 2 inches in outside diameter and in the 
case of hose may be % and 1 inch in internal diameter, 
and which, of course, may be of varying wall thickness. 
Similarly, various lengths of material have to be accom 
modated and most importantly, have to be accommo 
dated in such a fashion that a package produced has a 
neat appearance, a consistent coil height and diameter, 
and a consistent entry and exit position of the hose ends 
so that both are exposed at the bottom side of the pack 
age. Additionally, the association between the coiled 
hose material and advertising card must be taken into 
account. Thus, a placement and retention of such a 
card in its proper position relative to the coiled product 
is a prime consideration. Such card placement also 
complicates the typing of the package in that it then be 
comes necessary not only to thread the tie material 
around the coiled hose, but also to thread the same ma 
terial through a small opening in the advertising card. 
Therefore, package orientation at all stages of forma 
tion is a problem to be reckoned with. 

It has also been common for packages of this type to 
include a washer for use with the female hose coupling. 
Thus, it is also incumbent upon the packager to provide 
an automated means by which a suitable washer may be 
secured to the completed package. A satisfactory ar 
rangement for attaching a washer is to further thread 
the tie material through the washer opening but tying 
is even further complicated by this requirement. 
The apparatus of this invention, as is more fully de 

scribed hereinbelow, brings to the forefront, therefore, 
an automated machine capable of performing a multi 
plicity of operative manipulative steps heretofore 
thought of as being segregated from one another. This 
multi-station, multi-purpose device thus integrates a 
packaging operation in toto, without the need of man 
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2 
ual assistance. Such includes an indexing mechanism 
which not only pre-positions the apparatus prior to ini 
tiation of a cycle of operation, but also maintains a pos 
itive control of further indexing during that cycle of 
operation. Likewise, and in a somewhat broader sense, 
the invention contemplates a winding method and ap 
paratus that in a step by step fashion lays an elongate 
material onto a mandrel in a uniform, closely formed 
and neat manner. 
As should also be obvious from the above, the multi 

step operation of this apparatus contemplates the 
placement of an advertising card onto a winding man 
drel, where it will be in proper position to become a 
part of the wound hose package. Thereafter, a length 
of hose material must be neatly and uniformly wound 
by the device and retained in such form until a plurality 
of ties are made therearound to secure the package. Of 
course, subsequent to the tying action, the packaged 
material must be stripped from the machine for further 
processing and thereafter, the cycle of operation may 
be repeated. It is also apparent that each operation or 
processing step occurs concurrently with each of the 
other steps described. This construction, therefore, 
provides a packaging device having a versatility and 
speed which is presently and has before been unknown 
in the industry. 

Further objectives and advantages of the invention 
will become more apparent upon close examination of 
the specification, claims and drawings and wherein: 
FIG. 1 is a top plan view of the hose winding and 

packaging machine illustrating the multi-station, multi 
mandrel concept embodied thereby; 
FIG. 2 is a side elevational view of a tie head incorpo 

rated in the hose winding machine for the purpose of 
feeding the tie material around each package formed 
thereby; 
FIG. 3 is an elevational view, partially in cross 

section, of the level wind mechanism used in conjunc 
tion with the machine shown in FIG. 1; 

FIG. 4 is a side elevational view of the card placing 
mechanism which inserts advertising cards into their 
proper position on the hose winding and packaging ma 
chine mandrel members; 
FIG. 5 is a front elevational view of the feeding and 

cutting assembly which propels hose lengths to the ma 
chine for coiling; 
FIG. 6 is an elevational view taken along line 6-6 of 

FIG. 1 and illustrates two of the machine stations, those 
specifically being a typing station and the discharge sta 
tion; 

FIG. 7 is an elevational view in cross-section, taken 
along line 7-7 of FIG. 1, showing two additional sta 
tions of the apparatus, these being the winding station 
and the card placing station; 

FIG. 8 is a front elevational view of the tie head 
shown in FIG. 2; 
FIG. 9 is a side elevational view of the split tie guide 

ring device and washer feed mechanism which is posi 
tionable on the forward end of the tie head; 

FIG. 10 is a front elevational view of the washer feed 
mechanism shown in FIG. 9; 
FIG. 11 is a top view of the washer feed mechanism 

shown in FIG. 10; 
FIG. 12 is a bottom view of the tie head mechanism 

with the bottom plate thereof removed; 
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FIG. 13 is a cross-sectional view taken along line 
13-13 of FIG. 2, showing the feed roll assembly for 
the tie head mechanism; 
FIG. 14 is a side view of the motor and control mech 

anism for the tie strand feed; . 5 
FIG. 15 is a side view of the twist tube used in the tie 

head assembly; 
FIG. 16 is a top view of the twist tube as is shown in 

FIG. 15, partly broken away, so as to only show the for 
ward end thereof; O 
FIG, 17 is a front view of the twist tube as is shown 

in FIG. 15; 
F.G. 18 is a side view, partially in cross-section, 

showing the tie strand cutter, which is positioned on the 
tie head; 5 

FIG. 19 is a front cross-sectional view taken along 
line 19-19 of FIG. 18; 
FIG. 20 is a top view of the level wind assembly, hose 

guide mechanism and shot-pin assembly with a portion 
of the change gear arrangement cut away for purposes 20 
of clarity; 
FIG. 21 is a top view of the guide tube mechanism, 

which is positioned atop the level wind assembly; 
FIG. 22 is a top view of the card placing device, 

showing the transfer mechanism for moving an adver- 25 
tising card from the stacked position to the winding 
mandrel; 
FIG. 23 is a rear view of the card placing mechanism, 

showing the actuator for the card removal device; 
FIG. 24 is a cross-sectional side elevational view of 30 

the collapsible segmented center core member of the 
mandrel assembly, including the bottom adjustable 
flange, which forms a part thereof; 
FIG. 25 is a top view of the mandrel assembly, show 

ing the collapsible center core member and the bottom 
adjustable flange partially broken away; ... . 
FIG. 26 is a left end view of the motor and control 

mechanism shown in FIG. 14; and, 
FIG. 27 is a partial bottom view of the mandrel mem 

ber shown in FIG. 24. 40 
INTRODUCTION 

It will be appreciated from FIGS. 1, 6 and 7 that the 
hose winding and packaging machine of this invention 
is a five-station dial type apparatus. Such is adapted to 
receive the hose product or elongate material from a 
continuously operating extruder, or other suitable 
source which of course necessitates an efficient and ef 
fective operational technique. It should further be un 
derstood that two basic feeding mechanisms, one of 
which is more fully described hereinbelow, are em 
ployed in conjunction with this apparatus and are lo 
cated between the source of elongate material and the 
apparatus. 55 

In one specific embodiment, the first of these feeding 
mechanisms operates to pull the newly extruded hose 
through a cooling tray (not shown) and, of course, is 
continually operable to maintain a uniform rate of 
movement of material through that tray. As should also 60 
be obvious, the second feeding assembly is intermit 
tently operable and includes a cutting mechanism in 
conjunction therewith. It is this latter assembly which 
feeds the hose to the winding and packaging machine 
and its operation is therefore intimately intertwined is 
with the indexing of the winding and packaging device. 
Similarly, this second feeding assembly employs a mea 
suring mechanism which, after a predetermined 
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4 
amount of material is counted, will activate the cutter, 
thereby controlling the hose length which is coiled into 
package form. In addition, this second feeding device 
employs a dancer-roll mechanism which is an effective 
means to take up any slack in the hose line which re 
sults between these first and second feed roll mecha 
nisms due to the intermittent operation of the second. 

It should be understood, of course, that the particular 
feeding arrangement above discussed may be altered to 
accommodate the material source. In certain instances, 
therefore, only a single feed mechanism may be neces 
sitated, and modification from that here described may 
also be appropriate to suit the situation. 
Moving now to the winding and packaging machine 

itself, one will note that the initial package formation 
begins at the card placing station. It is at this station 
that the advertising card mentioned above is removed 
from a stack of similarly positioned cards and trans 
ferred to the mandrel assembly of the hose packaging 
apparatus. Thereafter, the main dial of the packaging 
apparatus is indexed to the second machine station, 
where the hose is coiled or wound. It is, of course, at 
this station where the lead-end of the hose material is 
fed to the collapsible center core member of the man 
drel by the intermittently operable feeding and cutting 
assembly. This hose end is, upon proper positioning, 
thereafter clamped to the mandrel and winding takes 
place under the guidance of the level wind mechanism 
which is a mainstay in the production of a neatly and 
uniformly wound package. 
Subsequent to winding, the main dial again indexes 

to a first tying station and then subsequently indexes to 
a second tying station which, together, place the neces 
sary number of ties and the accompanying washer 
around the coiled hose package. These ties, as is readily 
known in the industry, are after insertion around the 
package, twisted to securely retain all of the elements 
in the final packed form. Then, to complete the ma 
chine operation, the apparatus is again indexed to a dis 
charge station at which point the completed hose pack 
age is raked or otherwise removed from the mandrel 
assembly and placed onto a discharge conveyor, from 
which it progresses to subsequent manufacturing oper 
ations. 

It should be readily apparent to the reader that the 
above described step-by-step operation of this assem 
bly is concurrently being performed so that the speed 
of operation of the machine is greatly improved. It is 
anticipated that feeding speeds of up to at least 250 feet 
per minute may be accommodated. Such, of course, 
represents a distinct improvement over prior speeds 
which have been attainable and thereby creates effi 
ciencies before unknown in the trade. It is also pres 
ently envisioned that the apparatus herein described 
will be capable of accommodating and packaging hose 
or other rope-like materials of varying diameters and 
lengths, so that all of those typical sizes now available 
in the market place may be neatly packaged in 25, 50, 
75 or 100 ft. coils. 
WINDING AND PACKAGENG MACHINE MAIN 

FRAME . 

Again referring to FIGS. 1, 6 and 7, it is apparent that 
the winding and packaging machine of this invention is 
identified by the reference numeral 10 and includes a 
machine base 2 and a secondary intermitter base 14, 
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both of which make up the main frame and stationary 
support means for the overall apparatus. Similarly, it 
should be obvious that the various operating stations, 
as mentioned above, are distributed around this main 
frame or stationary base, and that the main turret as- 5 
sembly 16 is mounted for a rotation on an intermitter 
assembly 18 about a principal axis 20. The intermitter 
18 carries the main machine dial 22, as well as a bull 
gear 24, both of which are mounted on center shaft 
members 26 and 28, respectively. The bull gear 24 is 
therefore fixedly mounted to the intermitter base 14 
through its shaft 28 and the main dial, 22, is rotation 
ally mounted for movement therearound on its shaft 
26. 
As is indicated above, the main dial has mounted 

thereon turret 16, so that these members may move to 
gether around the principal axis 20. Such motion is 
achieved, of course, through a main driving motor 30 
and suitable drive train means 32 which, of course, may 
include gearing, chain drives or any other suitable 
means to accomplish that end. 
The turret 16 and dial 22 serve as the multi-station 

mandrel carriage means which, in its preferred form, 
includes five mandrel stations or members, generally 
designated by the numeral 34. It should also, at this 
point, be clarified that the drive motor and that the en 
tire upper structure including the turret and dial may 
be indexed in an intermittent manner through a typical 
brake and clutch assembly not specifically shown. 
The mandrel members 34 constitute a rotatable as 

sembly which is mounted to the periphery of the car 
riage means 16, 22. Each of these assemblies is suitably 
journaled to the turret 16, and a suitable brake mecha 
nism 36 is attached thereto, and extends to the under 
side of the main dial 22. Such assembly is further stabi 
lized and mounted for rotational movement by a rotary 
shaft 38 and a stationary shaft 40 which are vertically 
positioned on the carriage 16, 22. These shafts carrya 
generally U-shaped frame member 42 best seen in 
FIGS. 6 and 7, which is mounted for longitudinal and 
vertical movement along the shafts. Such vertical 
movement is attained through the employment of a 
double-acting piston and cylinder arrangement 44, 
which is mounted between shafts 38 and 40 and atop 
the turret 16. The piston rod of this assembly is, of 
course, interconnected with the U-shaped frame 42 
and the desired motion is achieved through this con 
nection. 
The generally U-shaped frame member 42 is adapted 

to carry the top movable flange of the assembly 46, 
which is also journaled therein for rotation by means of 
gears 48,50 and 52 (FIGS. 6 and 7). Such rotary move 
ment, of course, is transmitted through the rotary shaft 
38 by means of a sun gear 54, which is attached at the 
lower extremity thereof and is enmeshed with bull gear 
24. In addition, note that a clutch assembly 56 is posi 
tioned between the gear 54 and shaft 38 so that the ro 
tation of shaft 38 may be controlled thereby. Shaft 38 
and turret 16 also mount another gear train 58, 60 and 
62, which transmits rotary motion to the lower portion 
of mandrel assembly 34 from the bull gear 24, as the 
main machine dial 22 is rotated on axis 20. Thus, when 
clutch 56 is engaged and the turret member 16 is being 
indexed from one position to another, rotary motion 
will be transferred to all parts of the mandrel assembly 
34 (top flange, center core, bottom flange), thus assur 
ing the positive indexing thereof. 
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6 
Referring in particular to FIG.7, one will appreciate 

that the mandrel assembly 34, shown on the extreme 
right, illustrates such assembly in the winding position 
on the packaging machine. There can also be seen the 
main wind drive motor 64, which is engageable with the 
brake assembly 36, only at this position in the machine. 
Note also that the motor 64 is engageable with the 
mentioned shaft 80 through a speed reducer 66 and a 
suitable clutch coupling 68. It will be appreciated that, 
when the mandrel assembly is in the wind position, 
clutch 56 and brake 36 are disengaged and motor 64 
positively drives the entire mandrel assembly through 
elements 66, 68 and 62, respectively. Additionally, the 
top flange member is likewise driven through elements 
60,58, 38,48,50 and 52, respectively. Thus, a uniform 
motion is maintained in both the winding operation and 
in the indexing operation between respective stations. 

ROTATABLE MANDREL ASSEMBLY 
As indicated, the rotatable mandrel assembly or 

member 34 specifically includes a bottom adjustable. 
flange 70 and a top movable flange 46. It is between 
these members that the hose material is coiled around 
a collapsible segmented center core member 72. The 
inter-relationship of these members will become more 
readily apparent upon reference to FIGS. 24 and 25 
which more clearly illustrate these elements of the as 
sembly. In particular, note that the bottom flange 70 is 
made up of a plurality of segments 74 which, through 
collar member 76, are attached to support shaft 78. 
Shaft 78 is similarly supported by a disc member 80, in 
such manner that it is journaled to the carriage as is 
mentioned above. Also, as can thus be seen in FIGS. 24 
and 25, the collapsible center core member 72 is seg 
mented and each such segment is suitably hinged to the 
base of shaft 78. 
A post 82 extends upwardly from shaft 78 and 

mounted thereon is a tapered expander plug 84 which 
is biased toward an uppermost cap screw 86 by means 
of spring member 88. Similarly, each segment 74 of the 
collapsible center core is spring-biased on its hinged 
mounts by spring means 90 towards the shaft 78. As 
will be appreciated when the top movable flange 46 is 
elevated above and out of contact with the top of the 
collapsible center core segments and the tapered plug 
84, spring members 88 and 90, due to their resilient na 
ture, will bias the plug upwardly and the segments in 
wardly. Similarly, when the top movable flange is low 
ered into an abutting position with plug 84, it will drive 
this member downwardly against the action of spring 
88 and because of its tapered configuration, will simi 
larly drive the core segments outwardly until the flange 
bottoms against the tops of segments 74. 
The bottom flange 70, as is mentioned above, is ad 

justable and the range of such adjustment is illustrated 
by a dotted line showing in FIG. 24. This adjustment is, 
of course, effected by loosening the cap screw 92 (FIG. 
25), in collar 76, so that the appropriate adjustment 
along shaft 78 may be made to the appropriate posi 
tion. 
Another important feature of the rotatable mandrel 

assembly is the clamp member 94, which is suitably at 
tached to the hose clamp yoke 96. Yoke 96, in turn, is 
pivotally affixed to bottom adjustable flange so that it 
is movable therewith. Clamp 94 and yoke 96 are posi 
tively biased in a downward direction by means of a 
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spring member 98. Thus, the hose end, which is nor 
mally fed to the clamp 94, is positively grasped thereby 
during the majority of machine operations. In order to 
effect the entrance of such hose and the disengagement 
of same, camming means (not shown) may be em 
ployed to act against the underside of yoke 96, thereby 
compressing the spring 98 and releasing the clamp 94. 
A closer examination of FIGS. 24 and 25 will further 
illustrate the hinged attachments which are employed 
both with the clamp 94 and with the segmented core 
members 72. 
Again referring to FIG. 1, the reader will note that 

each mandrel position 34 includes a guide roller system 
for retaining the coiled hose product firmly upon the 
mandrel subsequent to its being wound thereon. Such 
system includes rollers 100 which are mounted on arms 
102 for pivotal movement into juxtaposition with the 
center core member. This positioning is indicated in 
the dotted lines shown at the card placement station in 
the noted Figure. As should be apparent, the rollers 
100 are normally retained so as to engage the outer 
most layers of a wound package and are moved to an 
out-of-the-way position only at the time of unloading. 
In this fashion, the packaged hose material is retained 
in a positive manner so that slippage between and over 
associated hose coils will not result. . . . . . 

It should be apparent from the foregoing description 
that it is imperative that each mandrel assembly be re 
tained in a specific orientation during the indexing of 
the main dial 22. Further, it should be apparent that at 
the completion of the winding operation, the mandrel 
assembly will be rotating at a substantial speed and, at 
this time, it will be necessary not only to slow and stop 
the mandrel rotation, but also to accurately position 
same prior to indexing the apparatus to the next sta 
tion. To achieve this positioning, the disc 80 (FIGS. 6 
and 7), which is attached to the base of shaft 78, func 
tions as an index plate due to the employment of a slot 
ted or recessed area such as is illustrated by numeral 
104 (FIG. 24). This recess is adapted to receive an 
index pin 106, which is one of the principal parts of the 
index assembly 108, as is best seen in FIG. 20. This 
index pin assembly is attached to the level wind mecha 
nism at the winding station and is automatically acti 
wated at the completion of wind after the mandrel has 
been sufficiently slowed to prevent damage to the pin 
106 when it seats in recess 104. Therefore, at the com 
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pletion of wind and after the seating of pin 106, it 
should be apparent that the mandrel assembly is posi 
tively positioned. Thereafter, and upon withdrawal of 
the pin 106, the mandrel position may be accurately 
controlled through the activation and deactivation of 
brake 36 and clutch 56. W 

LEVEL WIND ASSEMBLY 
As is indicated above, in order to complete the for 

mation of a neat and acceptable package, the hose 
must be carefully guided on to mandrel assembly 34 in 
a fashion that not only assures the proper stacking of 
coils on that mandrel, but also assures that the hose 
ends are disposed toward the open side of the package, 
i.e., proximate the bottom movable flange of the assem 
bly. A level wind mechanism or assembly 110 is posi 
tioned on the machine base 12, at a position adjacent 
the wind station. This assembly is arranged to guide the 
hose into the mandrel mounted gripper and track it 
across the face of the mandrel in the manner described. 
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The positioning of the level wind mechanism on the 
machine base, is readily apparent on an examination of 
FIG. 1, and the details of this mechanism may be better 
understood upon reference to FIGS. 3, 20 and 21. The 
level wind mechanism 110 is, of course, activated in 
conjunction with the mandrel assembly rotation and it 
is convenient therefore to power this mechanism with 
the wind motor 64. Motor 64 is interconnected with the 
assembly through a chain engagement with sprocket 
112, which is mounted on drive shaft 114, that in turn 
are interconnected with a clutch assembly 116 and 
brake 117 by means of a chain operating on sprockets 
118 and 120 and 122. The drive continues through gear 
train 124 to a roller gear assembly 126, that is commer 
cially available from the Ferguson Machine Company, 
and whose functions are more fully described below, to 
an output shaft 128. From this point, the drive pro 
gresses through a change gear set 130, 132, 134, 136 
to shaft 138, which in turn carries pinion 140. Pinion 
140 engages the rack member 142 hereinbelow de 
scribed in more detail, which effects the displacement 
of the traversing slide 144. The change gear set 
130-136, of course, includes a plurality of interengag 
ing driving elements, i.e., spur gears, which are inter 
changeable and interengageable, one with the other, to 
vary the speed and degree of traverse of slide 144. Sim 
ilarly, because of the interengagement of gear pair 124 
and the use of a clutch and brake assembly in conjunc 
tion with one member of this pair, it is simple to effect 
a reversal of rotary motion to the roller gear unit 126 
simply by engaging and disengaging clutch member 
116. Therefore, the driving mechanism, as above de 
scribed, presents an extremely versatile unit which can 
be suitably adjusted to accommodate various sizes of 
hose materials and package sizes that are common to 
the trade. 
The traversing slide 144, as best seen in FIGS. 20 and 

21, is mounted for vertical movement along guide posts 
146, in conjunction with the movement of rack 142. 
Such slide assembly carries with it a guide tube assem 
bly 148 that, in addition to its vertical movement with 
the slide, is also pivotally mounted with one end tan 
gent to the mandrel core, thus enabling it to traverse 
the height of the coil and swing inwardly and out 
wardly, in response to coil buildup. 
The guide tube assembly 148 includes a mounting 

plate 150 and forwardly extending spaced-apart guide 
fingers 152, which together form a channel through 
which the hose may pass on its way to the mandrel 
core. The channel is completed by a bridge and cover 
unit 154, the covered portion of which is swingable to 
an out-of-the-way position by means of a piston cylin 
der arrangement 156. In a similar manner, the piston 
cylinder arrangement 158, is interconnected, too, with 
the outboard one of guide fingers 152 and guide roller 
160, and is operable to pivot those members to an out 
of-the-way position also. . . . 

In addition to the guide channel above described, the 
traversing slide 144 and guide tube assembly 148 also 
include and mount the hose guide roller arrangement 
160, which is positioned at the exit end of the channel. 
This guide roller maintains the hose product in close 
association, either with the mandrel core or the build 
up hose coils as the package is being formed. Thus, a 
positive control of the elongate hose material is always 
maintained during the movement thereof. 
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Again referring to FIG. 3, it can be seen that the tra 
versing slide assembly 144 is mounted on a shaft 162 
that is supported in a reciprocating shaft arrangement 
164. This latter mentioned arrangement is rigidly at 
tached to rack 142 and therefore moves therewith. 
Similarly, both the shaft 162 and shaft arrangement 
164 are retained and adapted to reciprocate in cylinder 
member 166. Also rigidly affixed to the bottom end of 
shaft 162 is a piston 168 which is held in place against 
a shoulder 170 on the shaft by a nut 172. Therefore, the 
piston 168 is movable in like manner, with shaft 162 as 
the rack member 142 is moved by pinion 140. Also the 
position of shaft 162 and slide 144 are vertically adjust 
able by means of a screw 174, which is threaded 
through cap 176 of the cylinder 166, so that it abuts nut 
172 and shaft 162. Thus, simply by rotating this adjust 
ing screw, one may vary the vertical position of the tra 
versing slide 144 with respect to the mandrel assembly 
34. 
Additional resilient means forming a safety device 

are provided adjacent to the upper and lower ends of 
shaft 162 in the form of secondary piston and cylinder 
arrangements 178. The upper such cylinder 180 is af 
fixed to the shaft 162 and the lower such cylinder is 
formed by the piston element 168, which is also at 
tached to shaft 162 as is mentioned above. Each of 
these respective cylinders retains a piston seal 182, 
which is movable with and along the shaft, depending 
upon the position thereof. 

In operation, the level wind assembly depends pri 
marily upon the functioning of roller gear assembly 126 
which is an indexing mechanism that is commercially 
available from the Ferguson Machine Company. As 
sembly 126 in effect converts a constant rotary input 
motion to an intermittent output. Such alteration of 
conversion in movement, of course, is accomplished by 
means of a cam and cam follower construction in which 
the cam design provides for alternate periods of dwell 
and rotation. This stepping motion, as indicated above, 
progresses through the change gear set 130, 132, 134, 
136 to shaft 138 and pinion 140. The latter in conjunc 
tion with rack 142 then ultimately effects the displace 
ment of slide 144. - 

Transferral of the noted intermittent stepping motion 
to slide 144 thus produces the incremental positioning 
thereof along the mandrel axis approximately in re 
sponse to each revolution of the mandrel. Each hose 
coil, therefore, is closely and neatly placed in juxtaposi 
tion with each other coil. Further, it should be apparent 
that when the slide is adjacent each of the mandrel 
flanges 46 and 70, a dwell time approximately twice the 
normal will be necessitated to lay two coil thicknesses 
at each such position, e.g., the last coil turn of one layer 
and the first coil turn of the covering or succeeding 
layer. 
At each of these mandrel flange positions this in 

creased dwell time is provided for by roller gear assem 
bly 126. These dwells are obtained through the use of 
a dwell position in the assembly itself and the time of 
dwell is effectively doubled in operation as follows. At 
each flange the last sequence is to index adjacent to the 
flange, continue to drive in the same direction through 
the dwell, then reverse the roller gear direction of rota 
tion through clutches 116 just at the end of gear dwell. 
Thus, in the reversed direction the assembly first comes 
back through the dwell period before going on into an 
index in the opposite direction. Accordingly, dwell 
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time for the gear assembly is doubled and a new coil 
layer can be built adjacent each flange. 
The piston/cylinder override safety arrangements 

178 are connected to regulate fluid sources providing, 
in the first instance, enough force to counter balance 
the weight of the level wind assembly and, in the sec 
ond instance a force sufficient to form a firm connec 
tion between shaft arrangement 164 and shaft 162. 
Further, it should be apparent that other suitable me 
chanical arrangements, for example, barrel cam config 
urations or the like, might be employed in producing 
the intermittent indexing of the form described. 

FEEDING AND CUTTING ASSEMBLY 
As will be appreciated from the above, the elongate 

hose material is fed to the level wind assembly 110 by 
an intermittently operable feeding and cutting assem 
bly 184 as is illustrated in FIG. 5. This feeding and cut 
ting assembly can also be seen positioned adjacent the 
hose winding and packaging machine in FIG.1. In such 
position, it is obvious that it is in close association with 
the level wind assembly, thereby minimizing the unre 
stricted area of travel of the hose material. 
The feeding and cutting assembly 184 is supported 

on a movable and adjustable stand 186. As is readily 
apparent in FIG. 5, the supporting legs 188 of this stand 
include jack screw portions 190 that can be suitably ac 
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tivated through any desired drive train means to either 
elevate or lower the stand. Such adjustability is, of 
course, necessitated due to the fact that various coil 
thicknesses will necessitate the change of position of 
the bottom mandrel flange 70. Thus, every time the 
bottom flange of the mandrel assembly on the hose 
winding and packaging machine is adjusted, it becomes 
imperative that the roll feed stand be adjusted similarly 
so that a uniform path of travel for the elongate hose 
material is assured. , 
The feeding and cutting assembly 184 mounted atop 

the stand 186 includes a separable, multi-functioning 
feed-roll arrangement 192, which is likewise multi 
positionable in either an open or closed position. In the 
closed position, it may be unpowered so that it is in 
contact with the hose material and clamps such mate 
rial securely within the arrangement between the feed 
rollers or the feed rollers may be activated by any suit 
able drive mechanism in such a fashion that the hose 
material is fed therebetween toward the hose winding 
and packaging apparatus. Just forward of the feed roll 
arrangement, one can find the counter and cutter as 
sembly 194. This assembly may be preset to count a 
particular hose material footage and after such count 
ing action, the cutter will be automatically triggered to 
sever that hose length. 

It should be obvious that the intermittently operable 
feeding and cutting assembly must be integrated into 
the overall control circuitry of the hose winding and 
packaging machine so that it operates in concert with 
the winding and tying operation. In operation, there 
fore, this assembly will first function to feed and stop 
the lead-end of the hose material adjacent the guide 
roller 160 and thereafter feed same to the mandrel as 
sembly where it can be clamped securely to that unit. 
Subsequent to the start of the winding cycle, the feed 
rollers in unit 192 will separate and the mandrel assem 
bly itself will function to draw the hose material 
through the feeding and cutting arrangement 186. At 
such time that the predetermined and desired amount 
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of hose has been measured for inclusion in the package 
being formed, the cutter 194 will be activated and the 
hose material will be severed at the correct point. As 
severance is being effected, the rolls 192 will be 
brought together in a clamping fashion but will not be 
activated to perform feeding. Thus, the new hose end 
will be securely clamped in the intermittently operable 
feeding and cutting assembly and the hose material 
which is being continuously fed to this device by a sec 
ond feeding arrangement 195 (FIG. I.) and which will 
be accommodated by a dancer roll 197 immediately 
proceding this unit and which is mentioned above. 
While the wind cycle is in progress, the hose lead-end 
will again be fed adjacent the guide-roller and after the 
cycle has been completed and the machine has been 
indexed to its next position, the remainder of the feed 
ing cycle above described will be repeated, thus pro 
ducing another hose coil. 

TYING DEVICE 

Returning now to the hose winding and packaging 
machine proper, and with particular reference to FIGS. 
1, 2 and 6, the tying device 196 will be examined. This 
tie head unit is supported on a slideway or carriage 198, 
which in turn is supported on a base or pedestal mem 
ber 200. Each of these above mentioned elements may 
best be viewed in FIG. 6 which shows the tying device 
in elevation and in relation to the mandrel assembly 34 
at one of the tying stations. Similarly, note from FIG. 
1 that two tying stations are contemplated in the pre 
ferred embodiment of this machine and that three of 
these tying devices are employed at the two stations. 
mentioned. One tie is applied at the first such station 
and two additional ties are placed around the hose 
package at the second tying station. 
Also with reference to FIG. 6, it will be apparent that 

the slideway 198 is vertically adjustable by the rotation 
of jack screws 202. Thus, the tie head 196 can be accu 
rately positioned at an elevation suitably selected to ac 
commodate various sizes and types of guide ring de 
vices 206. Likewise, slideway 198 is horizontally posi-. 
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and cut-off assembly 218. This assembly feeds the tie 
strand material into and through the splittie guide ring 
device 206 via a dove-tail channel 220 (FIG. 9) which 
is formed therein. Thus, the material is fed around the 
packaged hose material through an advertising card 
222, a washer 224 and into a position such that the ma 
terial may be twisted to complete the tie. The hose 
package and material coils are shown in phantom as is 
the bottom adjustable flange of the mandrel assembly 
34 (FIG. 9). Tie material feed and cut-off assembly 218 
includes two powered roller pairs 226 and 236 which 
are adapted to grip and feed the tie strand. Both of 
these sets are driven by a common motor means 228 
(FIG. 8) which powers a spur gear 230, which in turn 
meshes with spur gears 232 and 234 that are attached 
to members of the feed roller pairs 226 and 236. A 
cross-sectional representation in FIG. 13 in conjunc 
tion with the elevational view of FIG. 2 best illustrates 
the arrangement of this feed roller mechanism. 
The feed roller pairs 226 and 236 are mounted on a 

pivotal yoke assembly 238, which is pivotally mounted 
for movement by cam member 240 as it acts against 
cam follower 241 that is mounted on yoke 238. 
This yoke also carries roller members 258 and 259 

and is pivotally mounted to a portion 260 of the tie 
head frame by axle 261. Cam 240 therefore is adapted 
to pivot the yoke 238 about this axle against the bias of 
spring means 262, thereby separating roller pair 226. 
The motor means 228 is, of course, reversible but in 

either driven direction will power the respective roller 
pairs 226, 236 in the same direction. Since it is, how 
ever, desired to provide a forward feed motion to the 
strand material and thereafter retract same a small 
amount, separation of roller pair 226 is provided for 
and a one-way clutch is utilized in the feed rollers 259. 
Roller pair 236, therefore, can function to feed in the 
forward direction only but even after the cam 240 on 
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tionable by means of a feed assembly 204 which is . 
more fully described hereinbelow and may best be seen 
with reference to FIG. 12. Through employment of this 
horizontal feed assembly, slideway 198 may be posi 
tioned adjacent the mandrel assembly 34 for the tying 
operation itself, and then may be retracted to an out-of 
the-way position as the main machine dial is indexed 
from position to position. . - 
At the forward end of the slideway 198 there is pivot 

ally mounted the split tie guide ring device 206, which 
includes separable sections 208 and 210, which are 
movable in the direction of arrows 212, also best seen 
in FIG. 6. These guide rings may also be seen in FIG. 
9 where they are shown in conjunction with the washer 
feed mechanism or means 214 that is mounted adjacent 
one of the split tie guide ring devices. The separable 
ring sections 208 and 20 are pivoted on the slideway 
198 by a suitable piston cylinder arrangement 216, 
which is visible in FIG. 8. This actuator means is, of 
course, also integrated into the circuitry which controls 
the overall machine operation and will therefore open 
and close the tie guide ring device 206 in response to 
appropriate signals identifying the particular machine 
orientation and/or its stage of operation. 
Also mounted atop the slideway 198 and adjacent the 
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the end of the drive shaft of motor 228 has separated 
roller pair. 226. . . 
Note, also, on the outboard end of motor 228, there 

is provided an adjustable taper lock face mounted stop 
256 (FIG. 26) including the taper stop member 263 
and the shaft mounted lug 264. Of course, by adjusting 
the stop 263, the timing and degree of the forward and 
reverse feed motion of motor 228 can be positively 
controlled. Thus, in operation, this strand material 
feeding mechanism upon appropriate signal drives the . 
roller pairs 226 and 236 forwardly to feed the strand 

50 

55 

60 

65 

forward end thereof, one can find the tie material feed 

material through the split tie guide ring and around the 
wound package. Similarly, during this forward feeding 
the cam 240 and follower 241 separate roller pair 226. 
Thereafter, due to the engagement of lug 264 with stop 
263 the strand forward feed is terminated and the 
motor 228 is reversed. 

Initially, after such reversal the strand material will 
remain stationary since the clutch in roller 259 will pre 
vent the positive movement thereof and, although rol 
ler 258 will be driven, there is no nipping action be 
tween roller pair 226. However, as rotation of motor 
228 continues, cam 240 will return to such position en 
abling the engagement of roller pair 226 and strand re 
traction will commence and continue until lug 264 and 
stop 263 are again abutting one another. 

In conjunction with the feeding of the tie strand ma 
terial, it is, of course, necessary to provide a cut-off 
mechanism 244. In this instance, such a mechanism is 
provided adjacent the lower end of tie strand guideway 
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242, and may best be seen in the cross-sectional re 
presentalition of FIGS. 18 and 19. There it can be seen 
that the cutter bar 246 is actuated by the pivoted mem 
ber 248 such that it will abut an anvil 250 and effect the 
cutting of the tie strand 252. The member 248 is acti 
vated by a piston and cylinder arrangement 254 (FIG. 
2). 
As was indicated above, one of the splittie guide ring 

assemblies 206 has mounted adjacent its upper section 
208, the washer feed mechanism or means 214, best 
seen upon reference to FIGS. 9, 10 and 11. It should be 
appreciated that the washers 224 stacked in this device 
are fed by means of gravity through a guideway 272 
formed by plates 268 and 270. Similarly, the guideway 

O 

272 formed thereby extends into the upper portion of 15 
ring section 208 so that as a washer slides downwardly 
in the guideway, it is directed into the path of move 
ment of the tie strand through the ring section men 
tioned and is supported on card 222. 
Movement of the washers 224 through the guideway 

in this mechanism is controlled by means of a double 
stop-pin arrangement or indexing means which enables 
the escapement of one washer at a time. This arrange 
ment includes two pivotally supported levers 272 and 
274 which are mounted to a pivot block 276, by dowels 
278. As can be seen from FIG. 9, the levers 272, 274 
are biased together around their pivot points by a 
spring member 280, which is supported on pins 282 
(FIG. 11). Escapement pin 284 is rigidly affixed to 
lever 272 in such a fashion that it will extend into the 
guideway path when lever 272 is approximately parallel 
to such path. Similarly, lever 274 carries with it an es 
capement screw 286 which also extends across the 
guideway path when that lever is approximately paral 
lel to the guideway path. The screw 286 is also adapted 
to abut with a bottom member 288, which is carried in 
lever 272. Thus, as lever 274 moves to a position paral 
lel to the guideway path, it will bias the lever 272 away 
from its parallel relationship therewith and thus remove 
escapement pin 284 from the guideway path. 
As guide ring section 208 closes, the screw 267-car 

ried by appurtenant projection 269 engages the plate 
270 and pivots same to an approximately vertical posi 
tion as is above described. This action, of course, re 
leases the lowermost washer 224 in the stack and it 
drops into position on card 222. Likewise, another 
washer descends into the ready position atop the bot 
tommost washer while escapement screw 286 retains 
the washers thereabove in guideway 272. As the ring 
section 208 opens pin 284 will engage, the ready posi 
tion washer and those thereabove will be released for 
descent into abutment therewith. 
Hereinabove, we have described the manner in which 

the tie strand material 252 is placed around the hose 
package. However, it is also necessary that these tie 
strips be firmly and securely fixed to the package so 
that it will be retained in a satisfactory package form 
for delivery to the consumer. Therefore, it has been 
common practice to twist the ends of each tie strand 
together to effect the fastening spoken of. To this end, 
the slideway 198 and tie head 196 are provided with a 
rotatable clamp or tube member 292, which can be 
seen in its assembled position in FIG. 2 and which is 
completely shown in FIGS. 15, 16 and 17. This tube is, 
of course, journaled in slide 198 for longitudinal move 
ment therewith as well as rotation with respect thereto. 
Such rotation may be given to the tube by means of the 
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spur gear arrangement 294, which in turn is powered 
by a suitable motor means 296 (FIG. 8). The lead end 
of this tube is provided with a nose member 298 and 
has a plurality of slots 300, through which the tie strand 
material may be suitably fed. 
Mounted interiorly of the tube are two clamp or grip 

per rods 302 (FIG. 2) which are separated movable 
with respect to the tube 292, but which are adapted for 
rotary motion therewith. As indicated, these gripper 
rods 302 are connected to separate drive means which 
take the form of piston and cylinder arrangements 304 
and 306, respectively. In addition to being movable 
with the slide way 198, the rotatable clamp assembly 
including tube 292 and gripper rods 302 are indepen 
dently movable longitudinally with respect to slideway 
198. To accomplish this end, such are mounted on a 
nose feed plate 308, which plate along with its asso 
ciated elements, may be activated by the piston cylin 
der arrangement 310. 

It will be apparent from continued reference to FIG. 
2 that each of these above mentioned piston and cylin 
der arrangements 254, 304,306 and 310 are controlled 
by a plurality of appropriately positioned micro 
switches, unnumbered, which in turn are integrated 
into the various machine circuitry so that the operation 
of these cylinders may be controlled in concert with the 
overall machine operation. 
As has been indicated above, the slideway 198 is 

movable with respect to the pedestal 200 so that it may 
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be advanced and retracted with respect to the mandrel 
assembly 34. Such motion is provided to the slideway 
by means of yet another set of piston and cylinder de 
vices 312 and 314 (FIG. 12). This entire assembly is 
supported on a mounting plate 316 which is attached 
to the pedestal 200. The typing device 196, however, 
is further supported on this mounting plate by a plural 
ity of support rods 318 which are slidably mounted in 
bushings 320 (FIGS. 2, 8 and 12). Similarly, a support 
member 322 and its associated pillow block 324, are 
slidable along the support rod structure 318. It should 
also be noted from FIG. 12 that both of the piston cyl 
inder arrangements 312 and 314 are securely attached 
to pillow block 324. In addition thereto, it can be seen 
that piston cylinder 314 is attached at its other end to 
the base member 316 (FIG. 8), while the opposite end 
of piston and cylinder arrangement 312 is attached di 
rectly to the slideway 198. To complete the assembly, 
there is provided a feed screw gauging arrangement, 
more fully described below, that extends rearwardly 
from the pillow block 324 to a tail block 326 which is 
securely mounted to support rods 318. 

In operation, therefore, the initial forward thrust is 
provided to the slideway by piston and cylinder ar 
rangement 312 which, when activated, moves the en 
tire such assembly forwardly as the support rods 318 
move through bushings 320. This forward movement 
results in the telescoping of thread portion 328 into a 
larger threaded member 330. Such initial movement is 
adapted to continue until the feed nut 332 engages an 
appropriate limit switch, not shown. At that time, pis 
ton and cylinder arrangement 312 is deactivated. How 
ever, a secondary forward feed motion may be pro 
vided to the slideway 198 by activating the second pis 
ton-cylinder arrangement 314. Such activation pro 
vides a forward thrust to the pillow block 324, which 
in turn through its interconnection with piston cylinder 
arrangement 312, will drive the slideway farther for 
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ward. This additional motion will, however, be con 
trolled by a second feed nut 334, which is positioned on 
screw member 330. In this fashion, a plurality of feed 
motions may be provided to the slideway 198, thereby 
providing a plural positioning arrangement for this as 
sembly. 
These plural positions of the tie head device are a vir 

tual necessity to achieve the proper placement and 
twisting of the tie material around the hose package. 
This is especially true since it will be recalled that as 
such as package is indexed to the typing position, the 
entire assembly must be maintained at a position re 
moved from the mandrel. Therefore, to properly index 
the tie head assembly, an initial positioning step is re 
quired. Such initial step is effected by the piston cylin 
der arrangement 312. Subsequent to this positioning, 
the tie rings are closed around the package that has 
been wound on the mandrel assembly and the tie mate 
rial is fed therethrough. At this time, however, the tie 
material is not nearly as close around the package as is 
necessary to effect a proper twisting thereof. Thus, be 
fore the tie material can be drawn taut around the 
package by a reversal of the feed rolls 226, the entire 
head is indexed even closer to the package by activat-, 
ing the piston and cylinder arrangement 314. Subse 
quent to such repositioning, the tie material strand is 
severed and securely clamped by one of the gripper 
rods, 302. Even now, it is necessary to further index the 
tube 292 and its associated rods 302 to a position of 
closer proximity to the package so that upon twisting, 
the tie will be drawn tautly around the circumference 
of the package. After the actual twisting step has been 
accomplished, of course, the entire head is retracted to 
its former out-of-the-way position. 

In effect, therefore, after the wound package is posi 
tioned at the tying station, the tie head is indexed into 
juxtaposition therewith, the ring sections 208, 210 are 
closed and the strand material is fed therethrough. The 
lead end of the material is then clamped to the tube 292 
by means of one of the grippers 302, the ring sections 
are opened and piston/cylinder arrangement 314 in 
dexes the head to a point even closer to the package. 
The strand material is thereafter retracted and ten 
sioned around the package and a second gripper rod 
302 is activated to grasp the strand end just prior to 
severance. Then, the tube nose is fed to a point adja 
cent the package and the tie strand ends are twisted to 
gether. And finally, the tie head is retracted and all ele 
ments are repositioned for the next succeeding cycle of 
operation. 

CARD PLACING DEVICE 
As was mentioned hereinabove, prior to the begin 

ning of the hose winding operation, an advertising card 
is placed on the mandrel assembly 34 immediately ad 
jacent the upper top movable flange member 46. The 
insertion of these cards into the packaging apparatus 
itself is accomplished by a card placing device gener 
ally shown by the reference numeral 336. This card 
placing device may be seen in association with the 
overall packaging machine in FIG. 1 and more specifi 
cally, may be examined with respect to FIGS. 22 and 
23. Similarly to the tie head assemblies, the card plac 
ing device 336 is mounted on a base which is not 
shown. As is evident from FIG. 4, the device is adapted 
to remove a card from stack 338 and reposition it at 
and over the mandrel assembly 34. To accomplish this, 
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a single card is removed from the bottom of the stack 
using the mechanical means below described. 
Vacuum cups 340 are initially pivoted into contact 

with the bottom card on the stack 338 due to the piv 
otal action of arm 342, to which such vacuum members 
are rigidly attached. Further, it should be noted that a 
card divider 344 positioned adjacent the bottom of the 
stack 338 is similarly pivoted by the movement of arm 
342, due to its interconnection with that arm by means 
of linkage 346. Thus, the bottom card is released from 
the stack as the divider element 344 is withdrawn, al 
lowing vacuum member 340 to bend the card down 
wardly away from the bottom of the stack as arm 342 
pivots in its return motion. The pivotal motion spoken 
of is transferred to arm 342 by means of a pull rod 348 
which is biased forwardly by a spring means 350. Such 
rod is activated to produce the noted motions by abut 
ment of slide plate 352 against stop nuts 354 as slide 
member 356 moves rearwardly. - 
Mounted on the slide member 356 is a gripper or 

transfer mechanism 358, which is adapted to clamp 
onto the edge portion of the card held by vacuum mem 
ber 340, so that when the slide 356 is activated, such 
card will be wholly withdrawn from the stack 338. This 
transfer mechanism, as is readily apparent from FIGS. 
4 and 23, is activated by means of the piston cylinder 
arrangement 360, which is operable through crank arm 
362 and linkage 364 to activate pincers 366. 
The slide 356 is mounted in a pair of guideways 368 

which may best be seen in FIG. 23. Similarly, extending 
from the bottom of the slide 356 is a follower arm 370 
(FIG. 4) and cam follower 372. This cam follower rides 
in the cam slot 374, which is formed in the base plate 
376. - 

The follower 370 is interconnected with gripper 358 
by means of the post 378 which is journaled in slide 
356. Thus, as the piston-cylinder arrangement 380 is 
activated and drives the slide member 356 rearwardly 
away from card stack 338, gripper assembly 358 will be 
rotated in response to the movement of cam follower 
372 in cam slot 374. This motion, as will be appreciated 
from FIGS. 1 and 22, is such that an advertising card 
is first withdrawn from the stack 338 and is then piv 
oted into close association with the mandrel assembly 
34, where it can be gripped by the upper movable man 
drel flange. Similarly, during the rearward motion of 
the slide 358 away from the card stack.338, plate mem 
ber 352 will abut with nuts 354, driving rod 348, in a 
rearward direction. This motion will pivot the vacuum 
members 340 into contact with the next advertising 
card to be withdrawn and at the same time, will release 
that card by means of moving the divider member 344 
from the stack. Thereafter, as the slide assembly 358 
moves forward toward the stack 338, the arm 342 will 
be pivoted in the opposite direction due to the action 
of spring means 350. As this occurs, the card held by 
vacuum members 340 will be bent to downward posi 
tion such as is illustrated in FIG. 4. Thus, when the slide 
356 reaches its forwardmost position, pincers 366 will 
be in a position to grasp the leading edge of that card 
and the apparatus is ready then for another cycle of 
operation. 

It should also be apparent from FIGS. 4 and 22 that 
the card stack 338 is held in position by the adjustable 
guide rods 382 and similarly adjustable guide plate 384. 
These members form a card hopper in which the cards 
are properly oriented by means of the rod 386, which 
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is a part of adjustable member 384. This latter men 
tioned rod engages a positioning slot in the advertising 
card and thereby assures, its proper orientation upon 
final positioning on mandrel member 34. 

DISCHARGE APPARATUS 
The final station of the hose winding and packaging 

machine brings into play a stripper assembly at the area 
generally indicated by a reference numeral 388, as may 
be seen in FIGS. 1 and 6. Such assembly includes mov 
able portions 390 which form a part of the U-shaped 
frame assembly 42. These portions or arms are posi 
tioned on the frame 42 and are movable therewith in 

10 

connection with the top mandrel flange. It should be 
apparent that as this entire unit is moved upwardly, the 
portions 390 will move upwardly through the bottom 
mandrel flange segments into contact with the hose 
package and will lift it up from the collapsible center 
core member to a position thereabove. 
Thereafter, as the main machine dial 22 is indexed 

past the discharge area, which includes the conveyor 
assembly 392, the elevated package may be engaged by 
rake means 394, which is positioned adjacent to and 
extends into the path of movement of the mandrel as 
semblies 34. Therefore, as these assemblies move with 
the motion of dial 22, past the discharge area 388, such 
packages will be transferred by rake 394 onto the con 
veyor means above mentioned, from where they will be 
transported to further inspection and processing opera 
tionS. 
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However, in a preferred embodiment as the machine 
dial 22 is momentarily stationary at the discharge area, 
a gripper unit is pivoted into adjacent relationship with 
the completed package, such is automatically grasped 
and the package is withdrawn with the gripper unit. 
The package then is released onto the conveyor means 
spoken of and it is transferred to additional processing operations. 

MACHINE CONTROL 
it should be appreciated from the foregoing that 

rather elaborate electrical and hydromechanical con 
trol circuitry is involved with a machine of this com 
plexity. These aspects of the device, however, have not 
been included herein because, for the most part, they 
are considered to represent conventional systems of 
programming which could be easily designed and re 
produced, based upon the foregoing description of the 
overall machine and its operation. Further, it is consid 
ered that various means and modes to effect such oper 
ation might be employed to effect the same overall re 
sult without regard to the invention as is herein de 
scribed and claimed. Pneumatic power is supplied to 
the various mandrel stations through a rotary slip joint 
in the machine turret and is controlled by cam and limit 
switches mounted from the main machine dial. These 
controls, in turn, are operated by actuators mounted on 
the machine frame. In a similar manner, air pressure is 
supplied to the dial through a rotary joint and is con 
trolled by mechanically operated directional valves 
mounted on the dial and operated by external actua 
tors. 

Specific control systems which effect the mandrel 
operation include the shot pin mechanism mentioned 
and which is operated by an individual air cylinder. 
Such pin cylinder is controlled by a cam operated di 
rectional control valve which is actuated by wind cycle 

18 
and cylinder mounted on the machine frame at the 
wind station. Further, a safety interlock system is de 
signed to detect pin engagement at such station before 
the machine cycle can continue. 
The hose gripper which is, of course, a part of the 

mandrel assembly, is normally retained in its closed po 
sition by spring pressure. To grasp the hose, it will be 
opened by an actuating cylinder at the wind and unload 
stations, such cylinder, of course, being adjustably posi 
tioned so that it may be moved in response to the move 
ment of the bottom mandrel flange. 
The top movable mandrel flange and its associated 

stripper assembly is air-cylinder operated and the pneu 
matic pressure thereto is activated hose end rollers 
which are in turn activated by a cam operated control 
valve, which is contacted by a cam track running be 
tween the unload station and the card placing station. 

The level wind assembly employs electromagnetic 
clutches at the reversing gear box, which are operated 
by adjustable limit switches placed adjacent the vertical 
slide which is a part thereof. In a like fashion, the dis 
connect clutch is operated from a counting mechanism 
also mounted on this slide. 
Mandrel winding is controlled through an electro 

magnetic clutch which is responsive to the dancer roll 
and rheostat system powered by a constant torque 
drive. The drive is initiated by insertion of the hose end 
into the mandrel gripper and the cycling of the hose 
cut-off machine will initiate slowdown and braking of 
the mandrel, activation of the shop pin assembly and 
shutoff of the constant torque drive. The feed and cut 
off assembly is air and electric controlled so that the 
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feed rolls will deliver the hose end to the mandrel grip 
per. Responsive to the positioning of the hose end, the 
feed rolls will be stopped and when positioned under 
the gripper, are opened in order to enable the hose to 
pass therethrough in an unhindered state as it is being 
wound on the mandrel. Subsequent to the proper 
length of hose being counted, the cutoff assembly is ac 
tivated and the feed rolls are closed. 
The discussion hereinabove, related to the tie head 

operation is thought to be sufficient to provide a com 
plete understanding of the control mechanisms em 
ployed to that end. However, it should be mentioned 
that various interlock switching is provided, for exam 
ple, to detect the closing of the split guide ring assem 
bly and to sense the proper positioning of a washer in 
that ring prior to the feeding of the tie strand material. 

OPERATION 
In reiteration, it is thought that it would be helpful to 

briefly summarize again the overall step-by-step opera 
tion of the hose winding and packaging apparatus as it 
functions in conjunction with hose material being ex 
truded continuously in the formation stage. The mate 
rial as it is extruded is drawn through a water bath by 
an initial feed roll system, which is continuously opera 
ble. Immediately adjacent this first system, there is lo 
cated a second intermittently operable feeding arrange 
ment that includes a dancer roll take-up assembly 
which is adapted to store the continuously fed hose 
during that time which the second feed assembly is in 
operable. Further, it should be noted that the feed rolls 
in the second assembly are adapted to act as a clamping 
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mechanism to hold the lead end of the hose during this 
intermittent operation. 
The packaging operation itself is initiated by the 

placement of an advertising card upon the mandrel as 
sembly at the card placing station. When such card has 
been properly positioned above the mandrel center 
core, the top movable flange of that assembly is moved 
downwardly against the card and core clamping the 
card therebetween and securing it for subsequent 
movement through the machine winding and packaging 
steps. At this time, the dial assembly is indexed to the 
winding station and the mandrel is there positioned for 
receipt of the hose end by the hose clamp. Upon a sig 
nal from the machine, the secondary feed mechanism 
then feeds the lead end of the hose material to the end 
of the tube which in turn swings into the mandrel where 
it can be suitable clamped. Thereafter, the mandrel 
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wind is activated and in conjunction with the traverse 
of the level wind mechanism, the hose material is coiled 
upon the mandrel in package form. During this opera 
tion, the secondary feed system is again inactivated and 
the feed rolls thereof are separated so that the mandrel 
wind motor in effect draws the hose material from the 
initial feed station and dancer roll assembly. After the 
coiling of the predetermined footage of hose upon the 
mandrel, a cutter is activated at the secondary feed sta 
tion and subsequent to the packaging of the trailing end 
of this hose material, two guide rollers are indexed into 
close associated with the mandrei to retain the package 
as it has been formed thereon. 
The machine dial is then indexed to the next succeed 

ing tie station. During this indexing motion, the man 
drel itself is also rotated to a proper orientation for re 
ceipt of the tie head and tie strand material. Upon ar 
rival at this station, the tie head indexes into close asso 
ciation with the mandrel, and the split guide ring man 
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drel closes around the hose package. Thereafter, the tie 
material strand is fed into the guide ring assembly, 
tightened, cut off, and twisted to secure the package 
and advertising card. After the initial tie is secured to 
the package, the tie head assembly retracts to an out 
of-the-way position and the machine dial again indexes 
to the second tie station. During this second indexing 
motion, the mandrel is again separately indexed and, 
upon arrival at the station, two additional tie head as 
semblies are advanced into close association with the 
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mandrei assembly and two additional tie strands are 
similarly applied to the package in a manner as is above 
described. 
Upon completion of the tying steps which, by the 

way, includes insertion of a washer into the path of at 
least one of the strand materials, the mandrel assembly 
is again indexed to the discharge area. During this in 
dexing step, the top movable mandrel flange is elevated 
and with it, the stripper assembly pulls the formed 
package off from and to a point above the collapsed 
center core of the mandrel. Thereafter, as the machine 
is again indexed past the discharge area, a rake pulls 
the elevated package onto a discharge conveyor from 
which it proceeds to additional processing steps. As this 
final indexing motion is completed, the mandrel which 
we have been following during this sequence of opera 
tions is now again at the card placing station, ready for 
receipt of another advertising card and, of course, 
thereafter, will proceed in a similar sequential fashion 
through the steps above described. 
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Since there are five operative stations involved in the 

overall sequencing, the main machine dial has been 
provided with five mandrel assemblies, thus assuring 
that one of the five operations is being performed at 
each mandrel station as the machine operates. It should 
also be obvious that a number of such stations may be 
varied in accordance with the need of the user and 
would in no way affect the concept and invention as is 
above described. Likewise, the overall mechanism has 
been described in terms of being horizontally posi 
tioned, whereas it might in some instances be suitable 
to have a main mandrel, main dial assembly mounted 
in a vertical fashion with the mandrel functioning 
thereon in a similar fashion to seats on a ferris wheel. 

We claim: 
1. A winding and tying device adapted to accept 

elongate material from a source of supply and to pack 
age predetermined lengths thereof and comprising: 
an intermittently operable feeding and cutting assem 

bly including a separable multi-functioning feed 
roll arrangement that in one position is adapted to 
clamp or feed the material and in another position 
is disassociated from said material, and a cutting 
means adapted to sever said material and respon 
sive to the feeding of a predetermined length 
thereof during the cyclic operation of the winding 
and tying device; 

a multi-station mandrel carriage positionable about a 
principal axis of rotation and adapted to be moved 
from station-to-station responsive to the respective 
completion of winding and tying of the severed ma 
terial at the several stations; 

a plurality of rotatable mandrel assemblies mounted 
upon said carriage for movement from station-to 
station therewith, each of said assemblies, includ 
ing a collapsible center core, a top movable flange 
and a bottom adjustable flange around and be 
tween which said material is wound into package 
form at one of the stations; 

a clamp associated with each mandrel assembly and 
positioned adjacent both said core and bottom ad 
justable flange so that it will accept a lead end of 
said material and will respond thereto to securely 
hold same injuxtaposition with said bottom adjust 
able flange as the material is wound upon the core; 

a level wind mechanism located adjacent each man 
drel assembly at a first station of said carriage and 
through which said material is fed by the feeding 
and cutting assembly, said mechanism including a 
guide tube having one end tangent the mandrel 
core and supported on a traversing slide which 
moves across the face of said core under the influ 
ence of a drive means adjusted in accordance with 
the size of said material and package; and 

a plurality of tying heads positioned around said prin 
cipal axis of rotation of the carriage and adjacent 
to at least one station other than that where the ma 
terial is wound, said heads including a tie material 
feed and cutoff assembly mounted therewith that is 
adapted to feed a strand of tie material around the 
package, then tighten and sever said strand, said 
tying heads further being movable toward and 
away from the axis of each mandrel and including 
a rotatable clamp adapted to hold the strand ends 
and twist them together. 
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2. A winding and tying device according to claim 1 
wherein there is included: 
a card placing device also positioned adjacent said 

carriage at another station of operation having a 
hopper arranged to hold a plurality of cards and a 
transfer mechanism for withdrawing a single card 
from the bottom of the stack and for moving it into 
position above the mandrel core so that it may be 
clamped thereto by the top movable flange, and, 

a stripper assembly, a portion of which is movable 
with the top movable flange so that the bound 
package is elevated to a point above the top of the 
mandrel core and another portion which, after 
such elevation, engages the package and rakes it 
onto an unloading area due to the relative move 
ment of said carriage past the other portion. 

3. A packaging machine adapted to coil predeter 
mined lengths of an elongate material upon itself and 
including: 
a main frame; 
an indexing mechanism secured to said main frame 

for movement to a plurality of work stations about 
such frame in a repetitive cycle of operation and 
carrying therewith a plurality of mandrel members 
upon which said material is adapted to be pack 
aged; 

motor means for interengaging and activating said 
mandrels at at least one of said work stations so 
that said material may be gathered upon the man 
drel there positioned; and 

at least one tying device supported upon said main 
frame and positioned at another of said work sta 
tions, said device being movable toward and away 
from said indexing mechanism and including 
means for placing a tie strip around said package 
in such manner to secure the material in its pack 
aged form. 

4. A packaging machine according to claim 3 
wherein a plurality of tying devices are positioned 
around said mechanism at at least two of said work sta 
tions and in which additional orientation means is pro 
vided on said indexing mechanism to move each man 
drel with respect thereto as said mechanism moves to 
the at least two work stations. 

5. A packaging machine according to claim 3 
wherein a level wind device is positioned adjacent said. 
mechanism at one of the work stations and which in 
cludes a guide movable both longitudinally and later 
ally of the mandrels so that the material is neatly and 
uniformly generated into package form thereon. 

6. A packaging machine according to claim 3 
wherein a card placing device is positioned adjacent 
said mechanism at another of the work stations which 
device includes a gripper means to remove cards from 
a hopper and transfer same to the mandrel. 

7. A packaging machine according to claim 5 
wherein a material feeding and cutting assembly is 
mounted in juxtaposition with said level wind device 
which assembly includes an intermittently operable 
feed roll arrangement adapted to feed, clamp or freely 
pass the material therebetween and a cutter movable at 
predetermined intervals to sever said material. 

8. A packaging machine according to claim 3 
wherein each mandrel member incorporates a stripper 
unit that is movable longitudinally thereof to remove 
the packaged material therefrom. 
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9. A packaging machine according to claim 8 

wherein a rake means is positioned adjacent the path 
of movement of said mandrels and in the path of move 
ment of the package removed therefrom by said strip 
per unit so as to engage said package and remove it 
onto a discharge area as each mandrel passes said area 
with the indexing mechanism. 

10. A winding and tying device according to claim 1 
wherein separate motor means are provided to power 
said mandrel assemblies and said mandrel carriage. 

11. A packaging machine according to claim 7 
wherein a second feeding mechanism continuously dis 
charges material to the feeding and cutting assembly 
and a dancer roll interposed therebetween and adapted 
to take up slack in the material when said assembly is 
clampingly disposed. 

12. A packaging machine according to claim 1 
wherein a second feeding mechanism continuously dis 
charges material to the feeding and cutting assembly 
and a dancer roll interposed therebetween and adapted 
to take up slack in the material when said assembly is clampingly disposed. 

13. A packaging machine adapted to withdraw elon 
gate material from a source of supply and coil predeter 
mined lengths thereof and including: 
a mandrel carriage moveable to a plurality of work 

stations; 
a drive means interconnected to said carriage and in 
termittently engageable therewith to index the car 
riage to said work stations; 

a stationary support means onto which said carriage 
is journaled for movement and including a bull gear 
rigidly attached thereto; 

a plurality of mandrel assemblies positioned on the 
periphery of said carriage including a core member 
and at least one support shaft each separately jour 
naled to said carriage for rotational movement with 
respect thereto, and a drive train between said 
shaft and core which is selectively interengageable 
with said bull gear such that the movement of said 
carriage on said support means will selectively 
index said mandrel as it moves from work station 
to work station. 

14. A packaging machine according to claim 13 
wherein said mandrel also includes a bottom flange ad 
justable along said core member and a top flange rota 
tionally mounted on a slide so that it also is rotatable 
with said core and is longitudinally movable with said 
slide along the axis of the core toward and away there 
from. 

15. A packaging machine according to claim 14 
wherein a clamp is fitted to said bottom flange adjacent 
the core, which clamp is movably mounted so as to grip 
and release said material during the cycle of operation 
of the machine. 
; 16. A packaging machine according to claim 13 
wherein said core member includes an integral index 
ing plate having a recess therein for acceptance of an 
index pin and an extensible index pin assembly posi 
tioned on said stationary support adjacent one of said 
work stations for moving said pin into the indexing 
plate recess to accurately position the mandrel for re 
ceipt of said material. 

17. A packaging machine according to claim 13 
wherein said mandrel core member is segmented, each 
segment being pivoted from and biased towards a prin 
cipal axle and an actuator means extending from said 
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axle which engages the core segments and controls 19. A packaging machine according to claim 14 
their position with respect to said axle. wherein a clamp is positioned adjacent said bottom 

18. A packaging machine according to claim 13 flange and core, which clamp is movably mounted so 
wherein a guide roller system is movable attached to as to grip and release said material during the cycle of 
said carriage adjacent each mandrel for holding the 5 operation of the machine. 
trailing material end on the package surface. ; : k -k sk 

10 

5 

20 

2s 

30 

40 

45 

5O 

55 

60 . 


