
3,405,934 N. E. ELSAS 

FABRIC HANDLING APPARATUS 

Oct. 15, 1968 

5 Sheets-Smeet li Original Filed April 20, 1966 

INVENTOR 
NORMAN E. ELSAS 

ff(, 
ATORNEYS 

ell, 
?ed ?? " . 

  
  

  

  

  

  

  

  

  



Oct. 15, 1968 N, E, ELSAS 3,405,934 
FABRIC HANDLING APPARATUS 

Original Filled April 20, 1966 3. Sheets-Sheet 2 

56 

59 6O 62 

ATTORNEYS 

  

    
  

  



Oct. 15, 1968 N. E. ELSAS 3,405,934 
FABRIC HANDLING APPARATUS 

Original Filled April 20, l966 5. Sheets-Sheet 3 

RS 
Sr. 

NVENTOR 
NORMAN E. ELSAS 

ATTORNEYS 

  

  

  

  

    

  



United States Patent Office 3,405,934 
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3,405,934 
FABRICHANDLNG APPARATUS 

Norman E. Elsas, 3025 E. Pine Valley Road NW., 
Atlanta, Ga. 30305 

Continuation of application Ser. No. 549,125, Apr 20, 
1966, which is a continuation-in-part of application Ser. 
No. 450,330, Apr. 23, 1965. This application July 27, 
1967, Ser. No. 656,597 

7 Claimas. (Cl. 271—3) 

This application is a continuation of Ser. No. 549, 125 
filed Apr. 20, 1966, now abandoned, which is a continua 
tion-in-part of U.S. application Ser. No. 450,330, filed 
Apr. 23, 1965, now abandonded. 
The present invention relates to an improved apparatus 

for fabric handling. More particularly, the present in 
vention relates to improvements in automatically feeding 
and doffing pieces of fabric in timed relationship in con 
junction with a means for processing the pieces of fabric 
such as sewing machines, labeling machines, off-set print 
ing machines, silk-screening machines, and the like. 

While the present invention is applicable for use with 
a wide variety of fabric processing means the following 
description specifically relates the present invention to a 
silk-screening device for the purposes of achieving clarity 
and conciseness in disclosing the present invention. It 
should be understood that the same concepts and prin 
ciples of operation and construction are applicable in 
connection with the use of the present invention with 
other means for processing fabrics. 

Briefly described, the illustrated embodiment of the 
present invention includes a feed mechanism for receiv 
ing picking-up and conveying successive individual pieces 
of fabric to the flat conveyor belt of a conventional silk 
screening unit. The individual pieces of fabric are re 
leased and deposited in timed sequence onto the conveyor 
belt whereafter they are subjected to printing operations 
by the silk-screens. A doffing and transfer mechanism is 
provided for sequentially removing in timed relationship 
successive pieces of fabric from the conveyor belt after 
they have been printed but while the printed designs are 
still wet and un-set. After removal this mechanism con 
veys and transfers the pieces of fabric to a novel hanger 
bar mechanism upon which the pieces of fabric are 
deposited or draped with the individual pieces of fabric 
being in adjacent relationship. A pick-up mechanism is 
provided for operatively engaging the hanger bars after 
they become completely draped with pieces of fabric and 
successively transporting each hanger bar through a dry 
ing chamber whereupon the freshly printed designs on 
the fabric is dried and converted to a set condition. 
As is apparent from the above brief description the 

individual mechanisms comprising the improved fabric 
handling apparatus of the present invention are driven 
in timed relationship to the silk-screening unit and to each 
other with the complete operation being carried out in 
an intermittent but continuous manner. 

Specifically, some other important features of the pres 
ent invention include a novel gripping bar which is cam 
operated for picking-up, conveying and releasing the in 
dividual pieces of fabric. The present gripper bars offer 
considerable advantage over those described in the prior 
application referred to above in that a much simpler de 
sign is employed along with a novel camming means. 

In addition, the feeding and doffing and transfer mech 
anisms, as described above, may be provided with a 
novel adjustment device whereby pieces of fabric of var 
ious size may be processed through the silk-screens in a 
continuous manner. 
As a result, the present invention provides a novel 

overall system of fabric handling, particularly suitable 
for silk-screening operations, wherein manual position 
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2 
ing or handling of the individual pieces of fabric during 
processing is unnecessary. 

These and other features and advantages of the pres 
ent invention will become more apparent from the foll 
lowing description and the accompanying drawings 
wherein: 

FIG. 1 is a side elevation of the feeding mechanism 
forming a part of the present invention for receiving, 
picking-up and conveying successive individual pieces of 
fabric to the belt of a conventional silk-screening unit. 

FIG. 2 is a perspective view of the novel gripper bar 
included within the present invention wherein the parts 
are shown in disassembly. 

FIG. 3 is a top view of an assembled gripper bar. 
FIG. 4 is a cross sectional end view of the gripper bar 

taken along line 4-4 of FIG. 3. 
I.G. 5 is a side elevation of the doffing and transfer 

mechanism of the present invention for removing suc 
cessive printed pieces of fabric from the belt of a silk 
Screening unit and transferring them to a hanger bar 
mechanism. 

FIG. 6 is a cross sectional view of the hanger bar 
mechanism illustrating the manner in which the hanger 
bars are supported and conveyed while being draped 
with printed pieces of fabric. 

FIG. 7 is a side elevation of the pick-up mechanism 
for engaging and transporting successive fabric draped 
hanger bars through a drying chamber. 

FIG. 8 is an end elevation of the mechanism as shown 
in FIG. 7 illustrating the manner in which each hanger 
bar is operatively engaged at each end by the pick-up 
mechanism. 

FIG. 9 is a partial side view of the novel clutch ad 
justing means which may be used with the present in 
vention. ?? 

Referring to FIG. 1, the feed mechanism which com 
prises a part of the present invention is illustrated. As 
shown therein, a fabric supply panel 1 is provided having 
a hinged feed board 2 attached at the leading end thereof. 
The fabric supply panel is mounted on a movable plat 
form 3 by means of supports 4. The movable platform 
is, in turn, Suitably mounted on a plurality of casters or 
wheels 5 which operate over the upper surface of a fixed 
rail 6. The fixed rail serves as a base for the overall 
fabric handing apparatus of the present invention. 

Also mounted on the movable platform 3 is a fabric 
pick-up and release conveyor generally indicated by nu 
meral 7. This conveyor comprises a pair of oppositely 
mounted endless chains 8 or the like, only one of which 
may be seen in FIG. 1. Each of the chains 8 is mounted 
on a pair of sprockets 9 which are suitably driven at the 
same speed and in timed relationship with the conveyors 
of a silk-screening unit. Sprockets 9 are mounted on axles 
attached to a horizontal rail 10 which is supported above 
the movable platform by means of vertical supports 11. 
Continuously extending beneath the endless chains 8 is 
a fabric supporting table 12. This supporting table is se 
cured to vertical Supports 11 immediately beneath the 
lower runs of the endless chains and substantially at the 
same level as the upper run of the conveyor S of the silk 
screening unit. At the rear or feed end of the table 12 
is a downwardly and rearwardly extending angled mem 
ber 13 which cooperates with the front edge of the hinged 
feed board 2 as a guide for the individual pieces of fabric 
being fed to the conveyor 7. This cooperation is generally 
indicated by the relative positioning of the elements as 
shown in FIG. 1. 

Positioned transversely between the endless chains 8 
and in spaced apart relationship are a plurality of gripper 
bars 50. These gripper bars are secured to the endless 
chains for intermittent travel therewith. The spacing be 
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tween adjacent gripper bars is preferably such that Suc 
cessive pieces of fabric may be deposited in appropriate 
positions on the conveyor S for movement through the 
silk screens. 
The construction of the gripper bar 5 may be more 

readily understood by reference to FIGS. 2-4. Each grip 
per bar comprises a tubular member 5, having extension 
tabs 52 at opposite ends thereof for attachment to the 
opposite endless chains 8. Such attachment may be by 
any suitable means such as pins, bolts, or the like. Upon 
attachment, the body portion of the tubular member 5 
lies outside of the plane defined by the endless chains 8. 
Slidably secured to one side of tubular member 5 is a 
channel member 53 of substantially the same length. As 
is apparent from the drawings, the channel member is 
secured to the tubular member by means of a series of 
pins 54. In order to be slidable with respect to tubular 
member 51 the sides of the channel member 53 are pro 
vided with a series of slots 55 through which the corre 
sponding pins 54 extend. 
With the channel of member 53 there are provided 

a series of reinforcing blocks 58 which correspond to the 
regions of the member wherein the pins 54 are located. 
These blocks are also provided with slots corresponding 
to the slots in the sides of the channel member and are 
preferably secured in place by riveting or the like. 
At opposite ends of the channel member 53 there are 

provided a pair of camming blocks 56 and 57 seated 
within the channel and extending outward from the ends 
thereof. The camming blocks also have slots therein and 
are secured to the channel member. The outer ends of 
these blocks are beveled in a suitable manner to provide 
camming surfaces whereby the channel member 53 may 
be moved in alternate directions relative to the tubular 
member 51 which is fixedly secured. to the endless chains 
8. It is this relative movement between the channel mem 
ber 53 and the tubular member 51 which enables the grip 
per bar to operate to pick up and release the pieces of 
fabric. This will be more apparent from the following 
discussion. 
As best seen in FIGS. 2 and 4 the lower faces of the 

tubular member 51 and the channel member 53 are pro 
vided, respectively, with needle strips 59 and 61. These 
needle strips comprise relatively thin strips of material 
from which a plurality of angularly inclined needles 60 
and 62 project. As is apparent from FIG. 2, the needles 
60 carried by the tubular member 5 are inclined in the 
opposite manner to the needles 62 carried by the channel 
member 53. 
The operation of the gripper bars 50 is illustrated in 

the following sequence of steps. A piece of fabric is ini 
tially placed in contact with the needles 60 and 62 when 
the needles are in an angularly separated relationship 
such as would be obtained when the channel member 53 
has been moved completely to the right as shown in FIGS. 
2 and 3. After the fabric has been placed in contact with 
the needles 60 and 62 the channel member 53 is cammed 
through camming block 57 in a direction towards the 
left in FIGS. 2 and 3. As a result, the needles 62 move 
into closer angular relationship with needles 60 thus effect 
ing a gripping action on the fabric. The fabric will re 
main gripped by the combined action of needles 60 and 
62 as long as they are maintained in this close angular 
relationship. The fabric may be released by merely cam 
ming the channel member 53 through camming block 56 
in a direction toward the right as shown in FIGS. 2 and 3. 
In this manner, the needles 62 will again become angu 
larly separated from needles 60 and the fabric will be 
free to fall from both sets of needles. 

By providing angularly inclined needles the fabric is 
actually urged upward onto the needles as the needles 62 
move into closer angular relationship with needles 60. 
Conversely, movement of the needles 62 toward an angu 
larly separated relationship with needles 60 urges the fab 
ric off of the needles. 
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4 
Referring back to FIG. 1, the operation of the mech 

anism illustrated therein will be described. An operator 
manually positions a single piece of fabric on the hinged 
feed board 2 making sure to position the leading edge of 
the piece of fabric adjacent the guide formed by the ex 
tension member 13. The piece of fabric is also positioned 
laterally of the feed board 2 by means of suitable trans 
verse guides. It should be understood that while the piece 
of fabric is being manually positioned on the feed board 
one of the gripper bars 50 is advanced by endless chains 
3 into position above and adjacent the leading edge of the 
piece of fabric on the board. While the gripper bar is 
temporarily in a stationary position, the feed board 2 is 
pivoted upward toward the gripper bar by any well known 
means such as an air cylinder A. As the feed board pivots 
upward the leading edge of the piece of fabric is first 
placed into contact with the two sets of needles, 60 and 62, 
of the gripper bar. Almost simultaneous with the contact 
between the fabric and the two sets of needles a cam C 
carried on the lateral edge of the feed board 2 engages the 
camming block 57 of the gripper bar thereby causing the 
needles 62 to move into angularly closer relationship with 
needles 60 whereby the leading edge of the fabric becomes 
gripped by the combined action of the two sets of needles. 
Thereafter, the feed board 2 is automatically retracted to 
its original position by the air cylinder A and the endless 
chains 8 again advance a distance equal to the distance 
between adjacent gripper bars whereby the gripped piece 
of fabric is moved onto table 12 on its way to conveyor S. 
Of course, while the endless chains are moving again 
another piece of fabric is being placed in position on the 
feed board 2 for being gripped by the next successive 
gripper bar. 

During the intermittent but continuous movement of 
the endless chains 8, the successive pieces of fabric which 
have been picked up and gripped by the gripper bars are 
conveyed across the upper surface of the table 12. The 
table 12 terminates adjacent the feed end of a conveyor S 
of a conventional silk screening unit. As the gripper bars 
56 pass above the conveyor S, a fixed camming bar 
extending downward from the supporting structure of the 
endless chains 8 engages camming block 56 located on 
the opposite end of the gripper bar from camming block 
57. This fixed camming bar cannot be seen in FIG. 1 but 
merely comprises a rigid bar which is located in such a 
manner that the camming surface of camming block 56 
rides up against it to produce relative movement in the 
channel member 53. As the gripper bar 50 passes by this 
camming bar the needles 62 are moved into an angularly 
separated relationship from the needles 60 whereby the 
leading edge of the piece of fabric is urged from the 
needles and allowed to fall to the surface of the con 
veyor S. 

Since the conveyor S is conventionally provided with 
a sticky surface, the pieces of fabric are immediately held 
in position as they are dropped thereon. The conveyor S 
also moves intermittently in the same timed relationship 
as do the endless chains 8. As a result, the successive in 
dividual pieces of fabric are deposited in accurate posi 
tions on the conveyor S for the subsequent printing dur 
ing the silkscreening operation. 

In the event it is desired to process pieces of fabric 
of varying sizes, it is merely necessary to adjust the posi 
tioning of the fabric release point relative to that of the 
conveyor S. Such adjustment is essential since each piece 
of fabric to be printed must be accurately positioned be 
neath the silk screens for proper printing. The positioning 
of the fabrics on the conveyor S, of course, relates to en 
suring that the center lines of each piece of fabric are al 
ways positioned on the corresponding center line markings 
on conveyor S regardless of size. This is provided for by 
means of a threaded crank 14 which is fixedly journaled 
in block 15 attached to rail 6. The free end of crank 
14 threadedly engages a block 16 fixedly secured to the 
movable platform 3. As a result, the entire feed mech 
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vided to the trough either by manual means or by a feed 
magazine. As a result, a hanger bar is always present to 
receive the printed pieces of fabric from the transfer 
mechanism. It should be understood that the lugs 39 on 
the endless chain 34 are located at sufficient distances 
from each other to accommodate successive hanger bars. 

Referring next to FIGS. 7 and 8, the hanger bar pick-up 
mechanism may be seen mounted transversely of the end 
of the hanger bar mechanism. Specifically, this mecha 
inism comprises a pair of endless chains 41, or the like, 
having J-shaped pick-up hooks 42 secured at spaced apart 
points along their lengths. The pick-up hooks 42 of each 
endless chain 41 are located symmetrically with respect 
to each other So that a hanger bar may be conveniently 
Supported therebetween. The endless chains are mounted 
on corresponding Sprockets 43 which are suitably sup 
ported by axles connected to a supporting framework. 

Again, the endless chains 41 are driven in timed rela 
tionship and at the same speed as the endless chain 34 
of the hanger bar mechanism. However, the timed rela 
tionship is such that the endless chains 41 intermittently 
move while the endless chain 34 is temporarily at rest. 
Thus, it may be seen that the hanger bars 35 are engaged 
and picked up by the pick-up hooks 42 only while they 
are in a stationary position. 

Pick-up of the hanger bars is accomplished by pro 
viding the guide trough 32 with a pair of slots 45 in 
its upper Surface and spaced apart a distance correspond 
ing to the separation distance between the endless chains 
41. These slots allow the pick-up hooks 42 to pass : 
through the guide trough while engaging, picking up and 
removing the hanger bar 35 from the trough. As shown 
in FIG. 7, the pick-up hooks are mounted in any well 
known manner to pivot on the endless chains 4 while 
engaging the opposite ends of the hanger bar. In this 
manner, the hanger bar is allowed to firmly seat itself 
Within the curved portion of the pick-up hooks prior to 
being withdrawn from the guide trough. As a result, there 
is substantially no possibility that the hanger bar will 
become dislodged from the trough without being securely 
held by the pick-up hooks. 

It should be noted that the endless chains 41 are sepa 
rated a Sufficient distance so that the pick-up hooks will 
engage the hanger bar 35 at its opposite ends so as not 
to interfere with the several pieces of freshly printed 
fabric which are hanging from the bar. 

After being picked up by the pick-up hooks, the hanger 
bars 35 having the freshly printed pieces of fabric hang 
ing therefrom are intermittently conveyed through a dry 
ing chamber 47. This drying chamber is maintained at 
Suitable temperatures to effect drying and setting of the 
printed designs on the pieces of fabric. Such means for 
maintaining adequate temperatures within the drying 
chamber may include such conventional means as hot air 
Currents or heating elements installied within the chamber. 
This, of course, is all well within the skill of the art and 
may vary according to the particular types of printing 
inks employed. 
As the pieces of fabric exit from the drying chamber 47 

the hanger bars 35 are removed from the pick-up hooks 
42. The individual pieces of printed fabric are then manu 
ally removed from the hanger bar and placed in appro 
priate stacks while the hanger bars 35 are returned to the 
hanger bar mechanism and subsequently replaced in the 
guide trough 32. 

It is emphasized that the various mechanisms compris 
ing the overall fabric handling apparatus of the present 
invention must be driven in timed relationship with re 
spect to each other to enable the individual pieces of 
fabric to be properly printed in the silk screening opera 
tion as well as preventing damage to the fabric. It is 
preferred that the various mechanisms of the overall 
apparatus be driven through inter-related gearing sys 
tems from a single power source. It is believed unneces 
Sary to further describe such gearing systems since they 
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are but mere matters of design for those skilled in the art. 

Therefore, it should be apparent from the above de 
scription that an overall fabric handling apparatus has 
been provided, particularly for use in silk-screening opera 
tions, wherein individual pieces of fabric may be sub 
jected to several process steps without necessity for inter 
mediate manual handling. It should also be understood 
that while the present invention has been described with 
respect to silk-screening operations, the various independ 
ent mechanisms may also be employed in other opera 
tions requiring individual handling of successive pieces of 
fabric, either individually or in any combination, as was 
pointed out in the introduction of this specification. 

Thus having described the present invention, it will 
be understood by those skilled in the art that various 
modifications may be made without departing from the 
spirit and Scope of the invention. Therefore, it is intended 
that the present invention be limited only as defined in the 
appended claims. 

I claim: 
1. A fabric handling mechanism for use with a fabric 

processing means comprising; 
(a) an endless conveying means having a fabric pick-up 
end and a fabric depositing end, 

(b) a plurality of spaced apart fabric gripper bars 
mounted transversely on the conveying means for 
movement therewith, each of the gripper bars com 
prising a stationary member and a movable member 
wherein the movable member is cam-operated, 

(c) a stationary first cam member positioned adjacent 
the fabric pick-up end of the conveying means for 
camming the movable member of each gripper bar 
into a fabric gripping position as each gripper bar 
passes the pick-up end of the conveying means and 
while a piece of fabric is in contact with each 
gripper bar, 

(d) a stationary second cam mennber positioned ad 
jacent the fabric depositing end of the conveying 
means for camming the movable member of each 
gripper bar into a fabric release position as each 
gripper bar passes the depositing end of the convey 
ing means whereby successive pieces of fabric are re 
leased and deposited from successive gripper bars, 

(e) means for intermittently and synchronously driv 
ing the endless conveying means in timed relation 
ship with the fabric processing means in which the 
fabric handling mechanism is employed, 

(f) means for adjusting the fabric gripping position and 
fabric release position of the gripper bars relative to 
the fabric processing means with which the fabric 
handling mechanism is employed, 

(g) a hanger bar mechanism for receiving successive 
pieces of fabric as they are released and deposited 
from the fabric handling mechanism, comprising an 
elongated hanger bar, an elongated trough for sup 
porting and guiding the hanger bar for movement in 
a position below and outward from the fabric release 
position of the fabric handling mechanism, and means 
for moving the hanger bar along the trough. 

2. A fabric handling mechanism and hanger bar mech 
anism combination according to claim wherein the 
means for moving the hanger bar along the trough in the 
hanger bar mechanism comprises an endless chain driven 
in intermittent timed relationship with the fabric handling 
mechanism so as to receive successive pieces of fabric in 
adjacent non-overlapping positions along the hanger bar. 

3. A fabric handling mechanism and hanger bar mech 
anism combination according to claim 2 wherein there is 
provided a hanger bar pick-up mechanism in combination 
therewith which comprises a pair of endless conveyors 
mounted transversely above the end of the trough and 
having corresponding pick-up hooks suspended therefrom 
and wherein the trough of the hanger bar mechanism has 
a pair of Spaced apart slots in its upper side at its outward 
end through which the pick-up hooks may pass to engage 
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and pick-up the fabric-laden hanger bars for transporting 
through a drying and curing oven. 

4. Apparatus for conveying pieces of material to a 
movable surface in timed relationship with said movable 
surface wherein the pieces of material must be positioned 
with the center of their areas at predetermined equally 
spaced positions on the movable surface, said apparatus 
comprising, 

an endless feed conveyor driven at a velocity equal to 
the velocity of the movable surface including a pick 
up end and a delivery end, and a plurality of mate 
rial gripping means carried at equally spaced intervals 
along said feed conveyor, 

a material feed table positioned at said pick-up end of 
the feed conveyor, means for intermittently moving 
said feed table and the edge of the material present 
thereon into contact with said gripping means in 
timed relationship with said feed conveyor, whereby 
the gripping means engage an edge of the material, 

actuating means positioned at said pick-up end of the 
feed conveyor for actuating said gripping means to 
grip the material present on the feed table, 

deactuating means positioned at said delivery end of 
the feed conveyor for deactuating said gripping means 
to disengage the material to deposit the material on 
the movable surface, 

clutch means for repositioning the material gripping 
means of said feed conveyor with respect to the mov 
able surface whereby pieces of material varying in 
size can be positioned with the center of their areas 
at the predetermined equally spaced positions on the 
movable surface, and 

adjusting means for varying the distance between said 
material feed table and the feed conveyor when the 
material gripping means have been repositioned so 
that the gripping means continue to engage the edge 
of the material. 

5. In a conveyor system of the type utilized to trans 
port material comprising an endless conveyor belt includ 
ing an upper flight driven in a first direction, the com 
bination therewith of doffing means for retrieving the ma 
terial from the conveyor comprising an endless carrier 
including a lower flight partially overlapping the delivery 
end of the conveyor belt upper flight and driven in timed 
relationship with and generally in the same direction as 
said conveyor belt upper flight, said doffing means includ 
ing a series of spaced gripping members eash extending 
laterally of and entirely across said endless carrier lower 
fight and each including fabric impaling pickup means, 
and means for actuating said gripping members as they 
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pass over the delivery end of the conveyor belt upper 
flight so that the impaling means engage the material ad 
jacent its leading edge across its width and the material is 
carried by said doffing means along its lower flight, away 
from the conveyor belt. 

6. In a conveyor system for transporting material com 
prising an endless conveyor belt including an upper flight 
driven in a first direction for transporting the material, 
the combination therewith of doffing means for retrieving 
the material from the conveyor belt comprising an endless 
carrier with a lower flight including a portion thereof over 
lapping the delivery end of the conveyor belt upper flight 
and driven in timed relationship with and generally in the 
same direction as the conveyor belt upper flight, said 
doffing means including a plurality of pickup members 
spaced apart on and extending laterally of said endless 
carrier and each being of a length sufficient to extend 
across at least a major portion of the width of the 
material transported by the conveyor system, said pickup 
members including means for impaling the material across 
at least a major portion of its leading edge as the material 
reaches the delivery end of the conveyor belt upper flight 
so that thepickup members continue to carry the material 
generally in said first direction as the conveyor belt upper 
flight is moved away from the material. 

7. The invention of claim 6 wherein said pickup mem 
bers each comprise a first Support member including a 
plurality of needles extending parallel to one another, a 
Second support member adjacent said first support mem 
ber including a plurality of needles extending parallel to 
one another and at an inclined angle with respect to the 
needles of said first support member, and actuating means 
for reciprocating said first and second support members 
With respect to each other so that the needles of the first 
and second support members move relative to each other 
from an inactive position to a gripping position to impale 
the material upon the needles, and from a gripping posi 
tion to the inactive position to discharge the material from 
the needles. 
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