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APPARATUS FOR TREATING AND 
TRANSFERRING ARTICLES 0F HOSIERY, OR 
OTHER ARTICLES OF APPAREL, FROM 

BOARDING FORMSONTO A COLLECTING 
SURFACE 

RELATED APPLICATIONS 

This application is a continuation-in-part of my co 
pending application Ser. No. 90,001, ?led Nov. 16, 
l970,'now abandoned and is related to subject matter 
disclosed in U. S. Pat. No, 3,431,656. 

BACKGROUND ANDBRIEF DESCRIPTION OF 
' INVENTION 

This invention relates to improved apparatus and 
,method for treating and handling articles of apparel, 
and the invention is especially concerned with appara 
tus of a type which treats hosiery and which provides 
.for a removal and transfer‘ of treated hosiery from' 
boarding forms to a collection surface. 

It is known in this art to provide for a heating or dry 
ing treatment of hosiery with apparatus which includes 
a number of vertically oriented boarding forms over 
which the hosiery is placed during such treatment. Typ 
ically, the apparatus provides for an advancement of 
the boarding forms into and out of a treating chamber, 
and after the treatment, means are provided for remov 
ing the hosiery from the boarding forms so that the ho 
siery may be further handled or collected. Certain 
forms of prior art apparatus ‘require a manual handling 
of hosiery after it is removed from the boarding forms. 
Other forms of prior art apparatus provide for mechan 
ical means or devices for collecting or stacking hosiery 
after it is moved from the boarding forms. 
The present invention is concerned with'an improved 

type of apparatus for treating and handling articles of 
hosiery, or other articles of apparel. In accordance with 
the invention, apparatus is provided with a horizontally 
disposed support means for carrying a number of verti~ 
cally oriented boarding forms, or other article holding 
means, about a circular path so that hosiery which is 
fitted over the boarding forms can be advanced into - 
and out of a treating zone. The horizontally disposed 
supportmeans is rotated about a vertical axis in incre- . 
mental steps of movements bya Geneva gear mecha 
nism associated with its driving mechanism. An article 
removing means is operatively associated with the sup» 
port means so as to strip articles fromthe boarding 
forms after they have been treatedfTypically, the arti 
cle removing means includes a pair of gripping mem 
bers which can be pivoted into gripping engagement 
with an upper portion of an article carried on a board 
ing form so as to lift the article away from the boarding 
form upon application of a lifting movement‘ to'the 
gripping members. A speci?c improvement of the pres 
ent invention comprises a transferring means which is 
operatively associated with the remainder of the appa 
ratus to receive articles after they have been removed 
from their respective boarding forms and to transfer 
such articles onto astack or other horizontally disposed 
collection surface. The collection surface may be in the 
form of a conveyor which functions to move the col 
lected articles away from the apparatus. The transfer 
ring means utilizes an air pressure differential across a 
foraminous surface thereon to draw one article at a 

. time onto the transferring means after the article is re 
moved from its respective boarding form. In aispecific 
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embodiment of vthe invention, the transferring means 

20 

comprises a hollow arm structure which carries the fo 
raminous surface for receiving and holding articles 
while they are being transferred, and the arm structure 
is pivotable from a ‘generally vertically disposed posi 
tion, at which it receives an article, to generally hori~ 
zontally disposed position, at which it releases an arti 
cle for collection. The transferring means eliminates 
any requirement for manual handling or stacking of in 
dividual articles after they are treated, and yet, a very 
safe and gentle means is provided for automatically 
transferring the articles from the apparatus to a collec 
tion surface. The arrangement is relatively simple, eas 
ily maintained, and reliable in its operation, thereby 
overcoming many-of the problems associated with de 
vices of this type in prior art apparatus. ' ' 

In the context of this speci?cation and its claims, ref 
erence will be made to hosiery articles for convenience 
of discussion. However, it is to be understood that the 
use of the term hosiery is intended to describe socks 
and half hose, although the ‘apparatus is also suitable 
for ladies hosiery and other forms of wearing apparel, 

_ such as sweaters, which are ?tted over forms or frames 
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. ticle stripping mechanism associated with the appara- , 

for treatment. Also, the specification and claims will 
refer to boarding forms as typically used for carrying 
hose'on a machine of the type contemplated, but it 
should be understood that other types of forms and 
frames may be substitutedv forthe boarding forms 
which will be described and illustrated. Reference will 
be made to’heating or drying treatments‘ for hosiery, 
and these treatments are well understood1 by those 
skilled in this art. In some cases, previously fabricated 
articles of hosiery are dried in a drying zone, while in 
other cases, the treatment involves an application of 
heat to the hosiery article to set the material from 
which it is knitted and to ?x its shape in accordance 
with the configuration of a form upon which it is car 
ried. Other forms of treatment may be substituted for 
the drying and heating treatments which will be dis 
cussed. 
Cooling of an article is providedby the novel trans 

ferring means of this invention so that a previously 
heated article is cooled to a preferred temperature 
prior to stacking or collection. 

' These and other features and advantages of the pres 
ent invention will become apparent in the more de-' 
tailed discussion which follows. In the detailed discus 
sion reference will be vmade to accompanying drawings, 
‘as briefly described below. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is _a top plan view of the general organization 
of structures associated with the apparatus of the‘ pres’. 
ent invention; . - I 

FIG. 2 is a perspective view of the type of apparatus 
shown in FIG. 1., on an enlarged scale from what is 
shown in FIG. 1; ' , 

FIG. 3 is a side elevational view of the apparatus of 
FIGS. 1 and 2, shown on a scale approximately the 
same as used in FIG. 1; - 

FIG. 4 is an end elevational view, on an enlarged 
scale, of a portion of the apparatus of FIG. 3 as it would 
appear when viewed generally from the left-hand side 
of FIG. 3', ' ' 

FIG. 5 is a’ greatly enlarged perspective view of an ar 

tus of this invention; ' 
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FIG. 6 is a side elevational view, in enlarged scale, of 
an article transferring mechanism associated with the 
apparatus of this invention; 7 
FIG. 7 is a side elevational view ofa portion of an ac 

tuating mechanism for the transferring mechanism of 
FIG. 6, as seen generally from line 7-7 of FIG. 6; 
FIG. 8 is a perspective view, showing the back side 

of the transferring mechanism illustrated in FIG. 6; 
FIG. 9 is a partially sectional view of a base portion 

of the transferring mechanism shown in FIGS. 6 — 8; 
FIG. 10 is a diagrammatic showing of relationships of 

driving systems associated with the apparatus of this in 
vention; and 
FIG. 11 is a detailed representation of the Geneva 

gear portion of the systems shown in FIG. 10. 

DETAILED DESCRIPTION OF INVENTION 

General Relationships and Operation 
FIGS. 1 — 3 illustrate general relationships of struc 

tures associated with a type of apparatus which carries 
half-hose on boarding forms for treatment and subse 
quent removal and stacking. This type of apparatus will 
be discussed in detail'as an example of working em 
bodiment of the present invention. 
As shown, the basic apparatus includes a horizontally 

disposed support means 10, in the form of a table-like 
frame, for carrying a number of vertically oriented 
boarding forms 12 of known construction. In the illus 
trated embodiment, twelve boarding forms 12 are 
mounted in equally spaced positions about a circular 
circumference of the support means 10. Any suitable 
fastening or securing arrangement may be utilized for 
securing a lower end of each boarding form to the sup 
port means 10. The boarding forms-12 which are illus 
trated are of the type upon which half-hose can be 
placed in inverted positions for being treated in a treat 
ing section 14 of the apparatus. The half-hose are 
placed over the shaped forms and advanced into the 
treating chamber'l4 by a rotation of the support means 
10 about a vertical axis at its center point 16. The treat 
ing chamber 14 may comprise a heating chamber in 
which steam or other hot fluid is circulated, or it may 
comprise a drying chamber for drying previously 
treated hose. As generally indicated in'FIGS. l and 3, 
a driving means is provided for rotating the support 
means 10 and for actuating associated mechanisms of 
the overall apparatus. This driving means will be dis 
cussed in greater detail with reference to other draw 
lngs. 4 . 

With the arrangement shown in FIGS. 1 — 3, an oper 
ator standing adjacent an open side of the apparatus 
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can place half-hose over the boarding forms 12 as they I 
advance past the operator’s ‘position which is labelled 
in FIG. 1. The untreated hose may be carried in a 
trough area 17 located at the front of the machine, and 
the operator simply picks out a single article at a time 
and places it over a boarding form 12 as the boarding 
form advances past him and towards the treating cham 
ber 14. With the hose in place, the boarding form is ro 
tated into the chamber 14 and continues around within 
the circumference of the chamber until it exits through 
an opening 18 of the treating chamber. At this point, 
the treated half-hose is stripped from its boarding form 
byan article removing means in the form of a stripping 
mechanism generally indicated at 20. After stripping, 
the hose is received by a transferring means 22 for 
being transferred onto a receiving surface 24. The re 
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4 
ceiving surface 24 may be in the form of a table or con 
veyor, and the treated hose may be stacked on the re 
ceiving surface or placed one at a time on a moving 
conveyor surface. FIG. 1 illustrates a rotating table 
type of conveyor 24 for receiving the hose which have 
been treated and removed from their boarding forms, 
but other types of receiving surfaces or conveyors may 
be utilized for this purpose. 
The entry and exit openings of the chamber 14 may 

be provided with ?exible gate seals or other closure 
means if desired. In addition, photoelectric cells 25, or 
other detectors, may be positioned as shown in FIG. 1 
to detect the removal of a hose from a boarding form 
for actuating a control circuit (not shown) which is as 
sociated with'a known indexing mechanism for the type 
of receiving surface 24 shown in FIG. 1. 

ARTICLE REMOVING MEANS 
The article removing means 20 which functions to 

strip articles from the boarding forms after they have 
been treated is illustrated in greater detail in FIGS. 3 - 
5. As shown in FIGS. 3 and 4, the article removing 
means includes a ?xed-position track or guide arm 26 
which is secured to a portion of the housing associated 
with the treating chamber 14 of the apparatus. A car 
riage 28 embraces the inclined guide arm 26 and is pro 
vided with rollers 30 on its top, bottom and sides so that 
the carriage 28 can be reciprocated in rolling contact 
back and forth along the guide arm 26 with an actuat 
ing mechanism which includes a rod 32. The carriage 
28 carries a pair of gripping members 34 for engaging 
and removing hose from the boarding forms 12 as they 
‘advance beneath the article removing means 20. As 
each boarding form leaves the treating chamber 14, it 
advances to a position directly beneath the lowermost 
position for the carriage means 28 and its associated 
gripping members 34 relative to the guide arm 26. This 
lowermost position of the carriage is shown in FIG. 3. 
Then, as the boarding form advances between the open 
gripping members 34, the gripping members are actu 
ate'd towards one another to engage the foot portion of 
the hose 36 so that the hose can be lifted clear of the 
boarding form by an upward movement of the carriage 
20 along‘ the inclined guide‘ arm 26. Means for effecting 
engagement of the gripping members 34 and recipro 
cating movements of the carriage 28 will be discussed 
in greater detail later.v 
FIG. 3 also illustrates an upper ‘limit position for the 

carriage 28 and its associated gripping members 34 (as 
shown by the phantom lines). Invthe upper limit posi 
tion, a removed hose whichis still gripped by the grip 
ping members 34 is moved adjacent a vertically ori 
ented transferring means 22. Thevertically oriented 
transferring means 22 includes a forarriinous surface 38 
for receiving a hose from the gripping members 34, and 
a pneumatic system 40 is provided for establishing a 
pressure differential across the surface of the forami 
nous surface 38. This causes a hose to be drawn against 
the ?at surface 38 so as to be retained thereon as the 
gripping members 34 are disengaged from their'grip 
ping contact with the foot of the hose. The transferring 
means is arranged so that the foraminous surface 38, 
which receives a hose, can be pivoted about an axis 42 
to a generally horizontally disposed position for trans 
ferring the hose article onto a receiving surface, such 
as the conveyor surface 24 illustrated in FIG. 1. In the 
illustrated embodiment, the transferring means 22 in 
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cludes a hollow arm portion which is pivotal between 
vertical and horizontal positions, and the hollow arm is 
provided with a foraminous surface which is generally 
of the outline shape of the hose to be received thereon. 
The entire hollow arm is reciprocated back and forth 
between its two limit positions by a mechanism which 
will be discussed in greater detail later. 

GRIPPING MECHANISM OF ARTICLE 
REMOVING MEANS 

FIG. 5 illustrates details of construction of a gripping 
mechanism associated with the article removing means 
20. The gripping mechanism functions to strip hose 
from boarding forms as the boarding forms are ad 
vanced around the circumference of the apparatus of 
this invention. 
As previously discussed, a pair of gripping members 

'34 are carried by a carriage 28 which can be guided 
back and ‘forth along the length of an inclined guide 
arm member 26. Thegripping members‘ 34 comprise a 
pair of elongate metal structures which are shaped to 
embrace opposite sides of theupper foot portion of a 
hose carried on a boarding form 12. The gripping mem 
bers 34 are preferably covered‘ and padded with a fab 
ric or other soft‘ material so that there is a gentle grip 
ping contact of the gripping members with the hose. As 
shown, each of the ends of the gripping members 34 are 
carried by a pair of support brackets 44, and the sup 
port brackets 44 of each pair are arranged to be piv 
ioted towards and away from each other about an axis 
taken through the center of a mounting hub 45. Thus, 
a single pair of mounting brackets 44 can be‘ pivoted in 
scissors-like fashion to bring together or spread apart 
an associated pair of gripping members 34. Actuation 
of the mounting brackets is accomplished by air cylin 
der means 46 associated with each pair ‘of pivoting 
brackets, and air is supplied to the air cylinders 46 by 
way of conduits 48 from a suitable source of com 
pressed air. The air cylinder means 46 are of a known 
construction which provides for positive displacement 
of a piston back and forth within a cylinder to effect 
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movement of a connectingfrod secured to one end of g 

the piston. Air for actuation of the air cylinders may be 
tapped from an airvor blowersystem associated with the 
treating‘ chamber 14, if desired. Each of the mounting 
hubs 45 is mounted on a support Shaft 50 which ex 
tends transversely outwardly from the carriage 28. -_The 
mounting hubs 45 are of'a known design for permitting 
relative pivotal movement of one mounting-bracket 44 
relative to the other mounting bracket of a given pair. 
Either or both of the mounting brackets 44 of a given 
pair may be moved relative to the other. 
The carriage 28 may be of any suitable design and 

constructionvfor rolling along the inclined guide arm 
26. In the illustrated embodiment of FIG. 5, the sides 
of the carriage are formed by a pair of flat plates assem 
bled in parallel spaced relationship to one another with 
a number of rollers 30 mounted therebetween for roll 
ing along the top and bottom surfaces of the guide arm 
26. In'addition, top and bottom plate members 54 may 
be secured to the'assembly for ‘supporting side rollers 
30 which maintain a rolling engagement with the side 
surfaces of the guide arm 26. As the carriage 28 is 
moved up and down the guide arm 26, its associated 
gripping members 34 are carried along therewith along 
one side of the guide arm 26. Referring back to FIG. 4, 
it can be seen that the gripping members 34 are posi 
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6 
tioned to receive a boarding form and hose therebe 
tween as the'boarding- form leaves the exit 18 of the 
treating chamber. Actuation of the air cylinder 46 
moves the gripping members 34 into gripping engage 
ment with opposite sides of the foot portion of a hose, 
and subsequent movement of thetentire article remov 
ing means 20 upwardly along the guide arm 26 causes 
a removal and separation of the hose from the boarding 
form. A gripping engagement is maintained on the 
hose, even after it is removed from the boarding mem 
ber upon which it is originally carried. Gripping en 
gagement is continued until the entire article removing 
means has been advanced to a point immediately adja 
cent to the foraminous screen 38 of they transferring 
means 22. Then, the air cylinders 46 are positively ac 
tuated to open the gripping members 34 and to release 
the hose onto the foraminous surface 38 of the transfer 
ring means 22. 

ARTICLE TRANSFERRING MEANS , 

FIGS. 6 through 9 illustrate details-of construction 
and operation of the transferring means 22 which has 
been mentioned brie?y above. 
The transferring means.22 functions to receive a 

hose, or other article, which has beenreleased from the 
stripping mechanism previously discussed and to trans 
fer the hose onto a ?at horizontal surface. This opera 
tion eliminates costly manual assistance that is other 
wise required for receiving and collecting individual 
hose which have been removed from ' the boarding 
forms after being treated. Also, the speci?c transferring 
means of the present invention provides for a safe and 
gentle mechanism for placing hose onto a flat collec 
tion surface from where the hose can be further 
treated, inspected or packaged._ The type of transfer 
ring means described herein ‘serves to move hose from 
a vertical orientation at which it is released from the 
stripping mechanism of the apparatus to a completely 
horizontal orientation which allows for a stacking or 
one-by-one placement of individual hose onto a con 
veyor or other receiving surface. The transferring 
means may also function to cool a previously heated 
article while it is being transferred from a hot boarding 
form to. a receiving surface. I I 

Referring to FIGS. 6 and 7,- the transferring means 
includes a hollow arm structure 60 which is pivoted at. 
its base for movement between‘ a vertical orientation 
(as shown in FIG. 6) to a horizontal orientation (as 
shown in FIG. 8). The hollow arm 60 is mounted on a 
base plate 61 which, in turn, is carried by a support post 
63 secured to a ?xed part of the apparatus. The hollow 
arm 60 is of an outline shape which generally corre 
sponds to the shape of. the article to be received and 
transferred, and in the illustrated embodiment, the 
shape is that of a half-hose with its foot portion directed 
upwardly. The hollow arm 60 is provided with a forami 
nous screen surface 38 for contacting and holding a sin 
gle hose article at a time. The hollow arm is closed in 
on all sides except the side upon which the foraminous 

_ surface 38 is positioned, and a hollow chamber area is 

65 

thus defined within the arm by these structures. 
A baf?e plate means 62 may be positioned within the 

hollow arm 60 for controlling an air pressure differen 
tial which is to be established across ‘the flat'surface of 
the foraminous surface 38. The baf?e plate 62 extends 
only part of the way along the length of the hollow arm 
so as to provide for control of air pressure differential 
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in the lower portion‘ of the hollow arm. This area of 
control is important because it permits a given hollow 
arm structure to be adjusted for use with a range of 
hose lengths. As shown, the baf?e plate 62 is provided 
with openings 64 so that a vacuum may be drawn 
through the baf?e plate and on the foraminous surface 
38 by a pneumatic system which communicates with 

- the base portion of the hollow arm structure. The open 
ings 64 are provided with closures 66 which can be 
moved to partially, or totally, open or close their asso— 
ciated openings 64. By adjusting the closures 66, the 
degree of suction can be varied along the lower length 
of the foraminous surface 38. For example, if a short 
hose length is being handled the lower opening 64 may 
be closed off completely and the upper opening ad 
justed to a desired degree of suction, as illustrated. Al 
though only two openings 64 are illustrated as being 
provided with closure structures, any additional num 
ber of such openings and closures may be provided, as 
desired. , 4 

In addition to the baffle plate 62,. a separate baf?e 
'strip 68 may be provided along a marginal portion of 
the hollow arm 60 for directing air ?ow from desired 
surface areas of the foraminous surface 38. Alterna 
tively, baf?e members may be eliminated entirely if no 
adjustment of air ?ow is required in a given operation. 
The foraminous surface 38 may comprise a metal 

screen, such as aluminum screen, which is grounded to 
a part of the apparatus to remove static electricity that 
may develop on it. Alternatively, the screen can be 
coated with an anti-static composition or can be 
formed from a material which reduces or eliminates 
static charge. 
The pneumatic system which provides for a suction 

on the foraminous surface 38 includes a conventional 
blower unit, as illustrated at 40 in FIG. 2. The conduit 
70 interconnects the negative pressure side of the 
blower with the transferring means 22, and communi 
cation is made with the transferring means through a 
cylindrical base portion, as shown in FIG. 9. A solenoid 
72 of known structure and function operates to open 
and close a ?apper valve 74 hinged to an upper termi 
nal open end of the conduit 70. By closing the ?apper 
valve 74 over the upper'end of the conduit 70, air is 
drawn through the foraminous surface38 of the trans 
ferring means and downwardly into a cylindrical base 
portion 76 and into the conduit 70. When the valve 74 
is opened, suction’ is substantially reduced, or even 
eliminated, on the foraminous surface 38 because a 
major portion of the air supply to the blower is drawn 
through the upper open end 78 of the conduit 70. Thus, 
by controlling the solenoid 72, the degree of air pres» 
sure differential on the. foraminous surface 38 can be 
controlled. ‘ 

In fact, it has been vfound that the air pressure differ 
ential which is established on the foraminous surface 
38 can be controlled to provide a rush of air through 
a previously heated article being transferred so as to 
cool the article prior to stacking. In a typical hosiery 
treating operation, individual articles are heated while 
boarded, and the boarding forms do not cool apprecia 
bly prior to stripping of the article therefrom. If a ho 
siery article is, stacked in a hot condition there is a risk 
of objectionable shrinkage during its ultimate cooling 
in the stack. On the other hand, if the article is cooled 
prior to stacking, objectionable shrinkage is prevented. 
The transferring means of the invention provides for 

15 

25 

35 

40 

45 

50 

55 

65 

8 
automatic cooling by its creation of an air ?ow through 
the article during the transferring of the article to a 
stack or other receiving surface. 

In actual operation, the blower unit of the pneumatic 
system can be operated continuously, and the ?apper 
valve 74 is actuated between closed and opened posi 
tions to provide for a pick-up or release ofa hose on the 
foraminous surface 38. When a hose is to be received 
from the gripping members of the article removing 
means 20, the ?apper valve 74 is closed, and an air 
pressure differential is established across the forami 
nous surface 38. When the hose is to be released, the 
?apper valve is moved to an open position, and the air 
pressure differential is thereby reduced by a suf?cient 
amount to release the hose from the foraminous sur 
face 38. 
Since air is drawn into the open end of the conduit 

70 when the flapper. valve is open, a shield 75 is posi 
tioned between the end of the conduit and the hollow ‘ 
arm 60 to prevent an unwanted drawing of a hose into 
the open end of the conduit. The vshield '75 is illustrated 
as being an upright sheet structure, but other forms of 
shielding devices could be used. _ 
At the same time that the pneumatic, system is being 

controlled to pick up and release a hose from the fo 
raminous surface 38 of the transferring means, the hol 
low arm 60 is moved from its vertical orientation of 
FIG. 6 to its horizontal orientation of FIG.v 8. The hol 
low arm 60 receives a hose while in its vertical orienta 
tion and maintains the hose in position on its forami 
nous surface until the arrn has been pivoted to the hori 
zontal position of FIG. 8. At that point, the pressure 
differential on theforaminous surface is reduced or re 
leased so that the hose can be released by its own 
weightonto a receiving surface 24. 
Any suitable arrangement may be provided for pivot 

ing the hollow arm structure 60 between its vertical and 
horizontal orientations and for timing such movements 
means the release of a 'hose from the article removing 
meahs 20. However, FIGS. 6 through 9 show a working 
embodiment of a mechanism for pivoting the hollow 
arm structure. As shown in FIG. 9, the cylindrical base 
portion 76 of the hollow arm 60 comprises a cylindrical 
sleeve which is mounted for rotation vwithin a pair of 
annular bearing members 80. The annular bearing 
members 80 are affixed to the base plate 61 of the 
transferring means. Ball or roller bearings may be pro 
vided where desired to permit a ‘free movement of the 
hollow arm 60 about a horizontal axis 42 taken through 
the center of its base sleeve 76. The sleeve 76 may be 
provided'with a larger diameter end sleeve 82 for form 
inga sealed relationship with a non-rotating circular 
duct 84 communicating with the main conduit 70. With 
this arrangement the hollow arm structure 60 can be 
pivoted about its base without interrupting the flow of 
ari through its foraminous screen and into the conduit 
70 communicating with the blower unit of the overall 
pneumatic system. 
The hollow arm 60 is moved by a lever arm means 86 

fixed to a closed end portion 88 of the cylindrical base 
portion 76. The lever arm 86 is actuated by a push rod 
means 90 which is controlled by devices which will be 
discussed with reference to FIGS. 10 and 11. Referring 
to FIG. 7, it can be seen that an upward movement of 
the push ‘rod means 90 will cause the lever arm 86 to 
move the hollow arm structure 60 in a counterclock 
wise direction. This movement causes the hollow arm 
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60 to move from its vertical-limit position towards its 
horizontal limit position. The hollow arm structure is 
returned to its vertical limit position by a tension spring 
92 secured to a free end of the lever arm 86. A lower 
end of the spring means 92 is secured to a ?xed portion I 
of the apparatus or to the mounting post 63 so as to 
maintain a sufficient tension on the spring to cause the 
hollow arm structure 60 to be lifted into a vertical posi 
tion when no upward force is applied to the push rod 
90. FIG. 8 shows a swivel block assemby 94 as an inter 
mediate structure in a linkage which actuates the push 
rod 90 with a separate push rod means 96. 

DRIVING AND TIMING MECHANISMS 
FIGS. 10 and 11 illustrate basic driving mechanisms 

for actuating various components of the apparatus in 
timed relationships. A driving motor 100, which may 
comprise a conventional electric'motor, is connected 
to a power source and is controlled by a standard on-off 
switch for starting and stopping the apparatus. An end 
less belt or chain 102 interconnects the power take off 
of the motor 100 with a pulley 104 secured to a drive 
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upon a follower 128 of the locking mechanism 120. 
The arm 122 and the follower 128 rock back and forth 
about a vertical pivot defined by an upright support 

' post 130. 

As shown in FIG. 10,-the other end of the drive shaft 
106 enters a gear reduction box 132 which has an out 
put shaft 134- going into a second gear reduction box' 
136. An output shaft 138 from the second gear reduc 
tion box actuates a series of cams and levers associated 
with the operation of both the article removing means 
20 and the transferring means 22. A first cam 140 is se 
cured to the output shaft 138 for rotation therewith for 
actuating a micro switch 142 which operates a valve 
that controls the flow of air to air cylinders 46 of the 
article removing means 20. An actuation of the micro 
switch 142 dictates an air .?ow which determines 
whether the gripping members 34 are in opened or 
closed positions relative to a hose. Thus, the cam 140 

. times the opening and closing of the gripping members 
20 

shaft 106. The drive shaft 106 has'a power take off'at . 
one end for rotating the support means 10 in incremen 
tal steps of movement about a vertical axis, together 
with a separate power take off at its opposite end for 
driving the article removing means 20 and the transfer 
ring means 22 in timed relationship. 
As shown in FIGS. 10 and 11, the drive shaft 106 en 

ters a gear reduction box and transmission 108 for 
translating the rotational movement of the drive shaft 
means ‘106 from a horizontal axis to a vertical axis so 
that a large cam .110 is rotated in the direction indi 
cated by the arrow appearing thereon. Rotation of the’ 
large cam 110 carries with it a rotation of a drive lever 
112 which is fixed to the cam 110. The drive lever 112 
carries a roller or other bearing means 114 at its free 
end for periodically engaging successive drive slots 116 
provided in a'Geneva gear mechanism of known con 
struction and operation, Thus, as the cam 110 and its 
associated drive arm 112 continue to rotate, the drive 
arm periodically engages one of the slots 1.16 of the Ge 
neva gear to rotate the same in the direction indicated 
by~the"arrow. This rotates an upright shaft 118 upon 
which the support means 10 is secured. Thus, the ‘sup 
port-means 10 is rotated for an incremental distance 
which corresponds to the period of time in which the 
drive arm 112 is in engagement with a slot 116. As the ' 
drive arm 112 continues to rotate, it is removed from 
driving contact with the Geneva gear, and the support 
means 10 stands still until the drive arm 112 makes a 
complete revolution and re-engagesva successive slot 
116 of the Geneva gear. 1 ' 

.The large cam 110 functions to actuate a locking 
means 120 which periodically engages and locks the 
Geneva gear from further rotation during the period in 
which the drive arm 112 is out of driving engagement 
with a slot 116. This is to prevent any unwanted or acci 
dental rotation of the'support means 10 during the time 
when‘ it is not being positively rotated. The locking 
means 120 comprises an arm member 122 which car 
ries a projecting element 124 for being received into 
smaller slots ‘126 formed between the larger slots 116 
of the Geneva gear mechanism (see FIG. 11). The arm 
120 is spring urged in a locking direction towards the 
circumference of the Geneva gear and is taken out of 
engagement by the profile of the large cam 110 acting 
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34 as a hose is- engaged and removed from a boarding 
form for being received by the transferring means 22. 
A second cam 144 operates a second micro switch 146 
for operating the solenoid 72 of the flapper-valve 74 as 
sociated with the pneumatic system of the transferring 
means 22. Thus, the cam 144 and its micro switch 146 
dictate a cycle of suction applied to the foraminous sur~ 
face 38 of the transferring means 22, and this cycle is 
set in timed relationship to the time at which a hose will 
be delivered: in close proximity’ to the 'transferring' ' 
means 22 by the ‘article removing means 20. A third 
cam 148 is affixed to the output shaft 138 fordictating 
rocking movements to a lever arm l50‘through a fol 
lower 152. The lever arm 150 rocks about a pivot at 
154, and this moves the push rod 96 and the push rod 
90 through assembly 94. , I ; _ 

A last cam 156 controls rocking movements of a 
lever arm 158 about its ?xed pivot 160. A rod element 
162 is carried around with the cam 156 and slides back‘ 
and forth along a slot 164 formed in the lever arm 158,. 
This rocking movement moves the rod 32 back and 
forth to cause the article removing means 20 to move 
between its upper and lower limit positions along the 
guide arm 26. A spring means 166 may be provided for 
maintaining a tension on the lever 158. ' 

It can be seen that the driving mechanisms just dis- 7 
cussed'provide for a, timed relationship, and ‘adjustment 
.Of such relationship, of all major components of the en 
tire apparatus. This assures that a hose will be gripped, 
lifted, released onto the foraminous surface of a trans 
ferring means, and delivered'into a ?at horizontal posi 
tion on a receiving surface without any manual assist 
ance and without any damage to the hose. Vacuum is 
applied to the transferring means at preciselyv the right 
time for drawing a hose onto the foraminous surface 38 
just as the hose is being released by the gripping mem 
bers 34, and the vacuum is released when the transfer 
ring means has been moved down to its horizontal limit 
position for delivering the hose onto a conveyor or 
other receiving surface. a t . 

Thus, there is provided a very useful arrangement 
with novel means for handlinga hose after it has been _ 
treated and. removed from a boarding form. 

In accordance with the method of this invention, an 
article is placed on a boarding form, treated (including. 
a step of heat treatment in certain operations), auto 
matically stripped from the form, and automatically 
transferred to a stack or collectingsurface by a pneu 
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matic transferring means. The pneumatic transferring 
means further provides for a cooling of the article dur 
ing the time interval it is being transferred from the 
boarding form to the stack or collecting surface. Cool 
ing is effected by a flow of air pulled through the article 
by the pneumatic means associated with the transfer~ 
ring means.’ ' 

What is claimed is: 
1. Apparatus for treating and transferring articles of 

hosiery, or other articles of apparel, comprising 
a horizontally disposed support means mounted for 

rotation about a vertical axis for carrying a number 
of vertically oriented boarding forms, or other 
frame means, upon which said articles can be 
placed for being treated, 

driving means for rotating said support means so as 
to advance said boarding forms around a generally 
circular path, said driving means being ofa type for 
advancing said boarding forms in incremental steps 
of movement, 

means along said path for treating said articles in 
cluding the application of heat thereto, 

article removing means operatively associated with 
said support means for gripping and removing arti 
cles from said boarding forms after they have been 
treated and for carrying the articles to a higher rel 
ative position, ~ 

transferring means adjacent to said removing means 
when said removing means has reached said higher 
relative position and operatively associated with 
said removing means for transferring the removed 
articles to a stack or collecting surface, said trans 
ferring means including a flat foraminous article 
holding surface substantially coextensive with the 
?attened article and a pneumatic system which is 
controlled (a) to establish a pressure differential 
across said foraminous surface so as to receive and 
hold an article on said surface after the article is re 
moved from a boarding form and to cool the article 
by passage ofa gas therethrough, and (b) to reduce 
said pressure differential sufficiently to release the 
article from said transferring means onto a stack or 
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collecting surface means pivotally mounting said 
transferring means for moving between an upright 
position in which it receives an article being trans 
ferred and a generally horizontally disposed posi 
tion in which it releases an article onto a stack or 
other collecting surface, and 

means correlating the operation of said driving 
means, article removing means and transferring 
means for automatically successively advancing ar 
ticles on said forms past said treating and heating 
means, stripping the heated articles from said 
boarding forms, transferring the stripped heated 
articles to the collecting surface, and cooling the 
heated articles during transfer. 

2. The apparatus of claim 1 wherein said driving 
means includes a Geneva gear system for effecting in 
cremental rotation of said support means. 

3. The apparatus of claim 1 wherein said article re 
moving means includes a pair of gripping members 
which can be pivoted into gripping engagement with an 
article while the article is on a boarding form, and in 
cluding means for lifting the pair of gripping members, 
and an article gripped therebetween, away from the 
boarding form so as to remove the article from the 
boarding form. 

4. The apparatus of claim 3 wherein said transferring 
means is positioned so as to immediately receive'an ar 
ticle after it has been lifted clear of a boarding form and 
before it has been released from said pair of gripping 
members. ' 

5. The apparatus of claim 1 wherein said transferring 
means includes a hollow arm member connected to the 
pneumatic system and carrying the foraminous surface, 
said foraminous surface being in communication with 
the hollow interior of said arm member. 

6. The apparatus of claim 1 wherein said arm mem 
ber is positioned in its upright position so as to immedi 
ately receive an article which has been lifted clear of a 
boarding form by gripping means associated with said 
article removing means. 

' * * *. * * 


