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25 Claims. (C. 154-1.8) 

This invention relates to covering machines for cover 
ing articles with relatively thin, flexible sheets of material 
Such as cloth or leather. 
The invention is illustrated in this application as em 

bodied in a machine for applying coverings of leather to 
sheet metal box members. It is to be understood, how 
ever, that the invention is not limited to machines for 
performing this particular covering operation, but that 
certain features thereof may be embodied in machines for 
covering other articles and certain features may be em 
bodied in machines for applying other covering materials 
to boxes and other articles. 
The primary objects of the invention are to improve the 

construction and mode of operation of covering machines 
of the above character and to produce a machine by which 
sheet material may be applied to box members or other 
articles much more rapidly and efficiently than could be 
done by the covering machines heretofore produced. 

Aiiother object of the invention is to produce a covering 
machine by which covering sheet material may be applied 
to articles in a highly efficient manner and which requires 
less attention on the part of the operator than prior ma 
chines with a consequent saving in labor costs. 
With the above and other objects in view, the inven 

tion consists in a covering machine embodying the novel 
and improved features, constructions and combinations 
of parts hereinafter described and particularly pointed 
out in the claims, the advantages of which will be readily 
understood and appreciated by those skilled in the art. 
The invention will be clearly understood from the ac 

companying drawings illustrating a machine embodying 
the invention in its preferred form and the following 
detailed description of the construction therein shown. 

in the drawings, 
Fig. 1 is a view in rear elevation illustrating a machine 

embodying the invention. 
Fig. 2 is a view in front elevation of the machine. 
Fig. 2a is a detail view in front elevation illustrating 

an electrical switch mechanism of the machine. 
Fig. 3 is a view in vertical section taken in the planes 

indicated by the line 3-3 in Fig. 9 and showing the means 
for supporting a box member in position to be covered, 
the box member in position on the supporting means, a 
piece or section of relatively thin, flexible sheet material 
resting on the box member in the position which it as 
sumes when initially placed in the machine and the de 
vices for operating on said material during the covering 
operation, the several parts being shown in the positions 
which they assume at the start of the covering operation. 

Fig. 4 is a view similar to Fig. 3, illustrating the parts 
in the positions which they assume at an early stage in 
the covering operation. 

Fig. 4a is a detail sectional view on an enlarged scale 
illustrating more clearly the positions of certain parts of 
the machine and the marginal portion of the box and the 
covering material as shown in Fig. 4. 

Fig. 5 is a view similar to Fig. 4 illustrating the parts in 
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the positions which they assume at a later stage in a covering operation. 

Fig. 5a is a detail sectional view similar to Fig. 4a ii 
lustrating the parts of the machine, the box and the cover 
ing material in the positions shown in Fig. 5. 

Fig. 6 is a view similar to Fig. 5 illustrating the parts 
in the positions which they assume at a later stage in the covering operation. 

Fig. 6a is a detail view similar to Figs. 4a and 5a ill 
lustrating the parts of the machine, the box member and 
the covering material in the positions shown in Fig. 6. 

Fig. 7 is a view similar to Fig. 6, with the addition of 
a showing of an air blast ejector mechanism and illustrat 
ing the parts in the positions which they assume at a later 
stage in the covering operation. 

Fig. 8 is a view in vertical section similar to Figs. 3 
to 7 inclusive and illustrating the support for a box mem 
ber provided with devices for supporting the marginal 
portion of the box member during the inward movement 
of the folders. Fig. 8A is an enlarged view of one of 
the supporting devices. 

Fig. 9 is an underside plan view illustrating particularly 
the folders for folding inwardly the marginal portions 
of the covering material after said material is stretched 
over the box member and certain parts of the operating 
mechanism for the folders. 

Fig. 10 is a detail underside plan view illustrating the 
pressure head and the ejector plate or block. 

Fig. 11 is a detail plan view illustrating the punch and 
pressure ring and certain associated parts. 

Fig. 12 is a view partly in elevation and partly in sec 
tion illustrating a solenoid valve mechanism which may 
be employed to control the delivery of compressed air 
to certain of the parts. 

Fig. 13 is a detail view in front elevation illustrating 
one of the switches of the electrical system of the machine 
and the means for supporting and operating the same. 

Fig. 14 is a detail view in front elevation illustrating 
two of the other switches of said system and the means 
for supporting and operating the same. 

Fig. 15 is a detail view in front elevation illustrating 
another of the switches of said system and the means for 
supporting and operating the same. 

Fig. 16 is a view in elevation illustrating the compressed 
air system of the machine together with one of the elec 
trical switches and a portion of the electrical circuit con 
trolled by said switch, and 

Fig. 17 is a view illustrating the electrical system of 
the machine. 

In the embodiment of the invention illustrated in this 
application, the machine comprises a lower frame or 
stand indicated at 2 upon which is mounted an upper 
frame indicated as a whole at 4. The lower frame or 
stand is preferably made of sheet metal substantially 
rectangular in cross section and forming a casing-like 
structure having side walls 6, an upper wall 8, an opening 
i0 at the rear closed by a hinged door 12, an opening 
14 at the front and a plurality of feet 16 upon which 
the stand rests. 
The upper frame 4 comprises four tubular corner posts 

18, 20, 22, 24 the shouldered lower ends of which are 
secured within a rectangular plate 26 resting upon and 
attached to the upper wall of the stand 2. These ports 
extend downwardly through the plate 26 and through 
the upper wall of the stand and the posts and the plate 
26 are secured to the upper wall of the stand to attach 
the upper frame to the stand by nuts threaded on the 
lower ends of the posts. 
The shouldered upper ends of the tubular corner posts 

of the upper frame extend through a rectangular plate 28 
and are secured to the plate by nuts threaded on the ends 
of the posts, 
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in the present machine, the tools respectively for sup 
porting the box member during the covering operation 
and for operating on the section of sheet material to apply 
the same to the box member and secure the same in place 
will vary in shape with different shapes of boxes and may 
wary with the top member and bottom member of the 
same box. In the present construction the tools are con 
structed and arranged to support and apply a covering to 
the cover or top of a rectangular box indicated at 36. 
The box member to be covered is supported in the ma 

chine upon a work support 30 which may be called a pres 
sure block because of the manner in which it operates 
during the covering operation. This support consists of 
a block of relatively hard, rigid material and its upper 
surface i? shaped to correspond with the shape of the up 
per inside surface of the box member. The lateral di 
mensions of the work support are somewhat less than the 
corresponding dimensions of the box members so as to 
leave a substantial space or recess 31 between the support 
and the downwardly extending marginal portion 33 of the 
box member for the entrance of one of the tools employed 
in the covering operation. In the present construction for 
the covering of a rectangular box the length and width of 
the support are substantially less than the corresponding 
dimensions of the cover of the box. 
The support or pressure block 30 is mounted upon the 

upper ends of a plurality of headed studs 32 slidably en 
gaging in suitable openings in a punch 34. The punch 34 
is mounted for vertical sliding movement in the machine 
and normally rests on the plate 26. The heads of the 
studs 32 also normally rest on the plate 26 so that the 
support 30 is normally located in the position shown in 
Fig. 3. 
The work support 30 is acted upon a coil spring 35 

having its ends engaged respectively in recesses or sockets 
in the support and in the vertically movable slide block 
39 upon which the punch is mounted. This spring tends 
constantly to move the support 30 upwardly with relation 
to the punch. The upward movement of the support with 
relation to the punch is limited by the engagement of the 
heads of the studs 32 with the punch. 

Fig. 3 shows a box top or cover applied to the support 
38 and resting on the upper surface of the support which 
conforms to the shape of the box top, the marginal por 
tion of the box member extending down over the side 
walls of the support indicated at 38. 

Surrounding the support 39 and located substantially 
coaxially therewith is an annular pressure pad or ring in 
dicated at 40. This pad is mounted for vertical move 
ment upon headed studs 42 secured at their upper ends to : 
the ring and slidably engaging in openings in the plate 26. 
The ring is yieldingly held in elevated position by means 
of a series of coil springs 44 interposed between the ring 
and the plate and having their ends engaged in recesses 
respectively in the plate 26 and in the ring (see Fig. 7). 
The upward movement of the pressure ring is limited by 
the engagement of the heads 46 of the studs 42 with the 
plate 26. 
The pressure ring 49 is normally supported by the co 

operative action of the springs 44 and the studs 42 sub 
stantially in the position shown in Fig. 3 with the upper 
surface of the ring located at substantially the same height 
as the upper surface of the box member supported on the 
work support 39. The ring is formed with a substantially 
horizontal outer surface 48, with a shoulder 50 and with 
a substantially horizontal inner surface 52 located slightly 
lower than the surface 48. The shoulder 50 preferably ex 
tends about the ring in the manner shown in Fig. 11 and 
serves as a gage to locate the section of covering sheet ma 
terial laterally on the work support and pressure ring. 

In preparing for the covering operation, the box member 
36 is placed on the support or float in the position above 
indicated and the piece or section of sheet material indi 
cated at 37 to be applied to the box member is placed with 
its central portion engaging the box member and with its 
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marginal portion resting on the surface 52 of the pressure 
ring. The shoulder 50 constitutes a gage with which the 
edge of the section of sheet material may be engaged to 
locate the same in the desired position laterally of the 
machine. 
Mounted for vertical movement above the support and 

pressure ring, in coaxial relation to the support and ring, 
is a pressure head or die 54. This head comprises an an 
nular block 56 secured to the under side of a vertically 
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movable slide 58, a plate 60 being interposed between the 
side and the block. The head also comprises an annu 
lar contact plate 62 mounted on the lower side of the block 
56 and arranged in opposed relation to the pressure ring 
49. The contact plate 62 and the pressure ring 40 con 
stitute cooperating gripping devices for gripping the mar 
ginal portion of the section of sheet material applied to 
the article to be covered which is engaged with the pres 
sire block 3). 
The contact plate 62 is provided with an outer horizon 

tai surface 64 for engagement with the surface 48 of the 
pressure ring 40 with a shoulder 66 located slightly inside 
the shoulder 50 on said ring and with a horizontal surface 
68 for engagement with the marginal portion of the section 
of sheet material resting on the surface 52 of said ring. 
The difference between the depth, vertically, of the annu 
lar projection 65 on the pressure head and the depth of the 
annular recess 67 on the pressure ring is less than the 
thickness of the sheet material. 
The slide 58, upon which the pressure head is carried, 

is mounted for vertical movements on the tubular corner 
posts 8, 29, 22 and 24, the slide being provided with suit 
able bearings surrounding the posts. Vertical movements 
are imparted to the slide by compressed air operated 
mechanism connected therewith. 

Fig. 3 shows the "tools' of the covering mechanism in 
the positions that they assume when the box member 
and the sheet material to be applied thereto are placed in 
the machine before the covering operation is started. 
The pressure head 54, at the beginning of the covering 

operation is moved from its upper position shown in Fig. 
3 downwardly to the position shown in Fig. 4 and is held 
in the latter position until the end of the covering opera 
tion. During this downward movement of the head, the 
surface 68 of the contact plate 62 of the head is engaged 
with the marginal portion of the covering material rest 
ing on the pressure ring 40 and said material is gripped 
between said plate and the ring. As the head continues 
its downward movement, the pressure ring is carried down 
Ward against the action of the springs 44 and the sheet 
material is stretched tightly over the box member on the 
Stipport 39 and the marginal portion of said material is 
carried down below said support. During the latter part 
of the downward movement of the head, the marginal 
portion of the covering material is drawn from between 
the contact plate 62 and the pressure ring 49 and assumes 
substantially the position shown in Fig. 4, said marginal 
portion 80 then extending some distance below the lower 
edge of the box member. 
Mounted upon the pressure head 54 within the central 

opening 78 in the block 56 is an ejector plate or block 74. 
This block snay also be termed a pressure block because 
of the manner in which it acts in cooperation with the 
pressure block 39 to press the sheet material against the 
article being covered during the covering operation. This 
pressure block is mounted for sliding movement axially 
of the pressure head upon headed studs 76 secured at their 
lower ends in the block and slidably engaging in openings 
in the plate 60. A coil spring 78 having its ends re 
spectively engaged in recesses in the slide and in the 
biock 74 is interposed between these parts to hold the 
biock yieldingly in its lower position in the pressure head. 
The downward movement of the block with relation to 
the pressure head is limited by the engagement of the 
heads of the studs 76 with the plate. 60, 

With this construction, when the pressure head is maved 
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downwardly from the position shown in Fig. 3, the block 
74 is moved downwardly therewith until the lower surface 
of said block engages the covering material and forces 
the same into firm contact with the box member Sup 
ported on the work support or pressure block 30. The 
pressure head then continues its downward movement in 
dependently of the block 74 to its lowermost position. 
During this downward movement of the pressure head 
independently of the block, the spring 78 is compressed 
to increase the pressure of the block on the covering ma 
terial 37 and preferably, at a point just before the down 
ward movement of the pressure head is completed, the 
plate 63 engages the block and forces the same positively 
against the covering material, thereby forcing the cover 
ing material positively against the box member. 
With the pressure head, pressure ring and work Sup 

port 3i) in the positions shown in Fig. 4, that part 80 of 
the marginal portion of the covering material extending 
below the lower edge of the outer portion of the box mem 
ber is folded inwardly across said edge. This folding 
operation is performed by a series of folders 82 mounted 
on the pressure head for vertical movement herewith and 
for movement with relation to the head toward and from 
the common axis of the head, the support, the pressure 
ring and punch, which will be hereinafter referred to as 
the axis cf the machine. 
The folders are spaced about the axis of the machine 

to correspond with the spacing of the corners of the box 
member applied to the work support. 
When the pressure head is elevated as shown in Fig. 3, 

the folders are located some distance above the Support 
and pressure ring as shown in said figure. When the pres 
sure head is depressed to its limiting lower position, the 
folders are moved down to their operative positions be 
low the marginal portion of the box member on the Sup 
port. 

Fig. 9 shows these folders in underside plan. The 
folders will usually be varied in shape for adapting the 
machine for use in applying covering material to box 
members having different outlines. The folders, for a 
machine such as the present, for applying covering ma 
terial to rectangular box members preferably have sub 
stantially the shape shown in underside plan in Fig. 9 and 
in section in Figs. 3 to 7 inclusive. Figs. 4, 6 and 7 show 
the folders in retracted positions and Fig. 5 shows the 
folders in advanced positions with relation to the axis of 
the machine. 
The folders 82 consist of plate-like members mounted to 

slide in grooves 84 in the block 56 toward and from the 
axis of the machine and are held in place in said grooves 
by the contact plate 62. 

Each of the folders is formed with a re-entrant angle 86 
having substantially the same shape as the corresponding 
angle at one of the several corners of the box member on 
the support. The folders are located on the pressure head 
so that these re-entrant angles correspond with the posi 
tions of the corners of the box member supported on the 
support 30. The folders are respectively mounted on the 
head to slide in directions substantially parallel with the 
bisectors of the re-entrant angles formed in said folders, 
which angles occupy substantially the same positions 
about the axis of the machine as the corners of the box 
supported on the work Support. 
When the pressure head is in depressed position and the 

folders are retracted, the faces of the re-entrant angles, on 
each folder, are positioned outside the walls of the flange 
at the corresponding corners of the box member a distance 
greater than the thickness of the covering material. 
As above indicated, the downward movement of the 

pressure head carries the folders downwardly from the 
position shown in Fig. 3 to the operative position shown 
in Fig. 4, below the lower edge of the marginal portion 
of the box member 36, the corners of the box member 
passing relatively through the re-entrant angles 74 in the 
folders during this movement of the head. Following the 
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6 
downward movement of the head and while the head is 
held in depressed position, the folders 70 are moved in 
wardly toward the axis of the machine substantially to the 
positions shown in Fig. 5, thereby folding the marginal 
portion 80 of the covering material inwardly substantially 
to the position shown in the latter figure. Following the 
completion of their inward movements, the folders are 
immediately moved back outwardly to their initial posi 
tion. 

Immediately after the folders have completed their re 
tracting moverients, that part of the marginal portion of 
the covering material folded inwardly by the folders which 
extends inwardly beyond the lower edge of the flange on 
the cover is forced upwardly into the space between the 
outer face of the work support 30 and the marginal por 
tion of the box member. This operation is performed by 
the punch 34. The punch consists of a device provided 
with a body 88 having a shape in horizontal cross section 
substantially the same as that of the box member to be 
covered. The punch is provided with an annular portion 
90 extending upwardly from the body of the punch and 
having a shape and size in cross section substantially the 
same as the cross sectional shape and size of the annular 
recess between the side walls of the work support and the 
peripheral portion of the box member. 
The punch 34 is secured to the upper end of a slide 

block or shaft mounted for vertical movement in the 
lower frame plate 26. When the folders 82 have com 
pleted their retracting movement, the punch 34 is located 
in lowered position in engagement with the plate 26 as 
shown in Fig. 5. Upon the completion of the retracting 
movements of the folders, the punch is moved upwardly 
to the position shown in Fig. 6 and is held in said posi 
tion for a predetermined time interval. This move 
ment of the punch takes place independently of the work 
support 30 which is held down by the engagement of 
the ejector block 74 with the covering material extend 
ing over the box member on the Support, the coil spring 
78 being much stronger than the coil spring 35. The lat 
ter spring is further compressed during the upward move 
ment of the punch. During this movement of the punch, 
the annular portion 90 is projected upwardly into the an 
nular recess 31 as shown in Fig. 6. This projecting por 
tion 90, in its upward movement, engages the marginal 
portion 80 of the covering material and folds the same 
upwardly and forces it laterally into firm contact with 
the inner surface of the marginal portion 33 of the box 
member. The punch and the pressure head are both 
preferably heated by suitable electrical heating units and 
preferably the covering material is coated with glue upon 
its lower surface. The heat activates the glue and the 
covering material is held firmly against the surfaces of 
the box member by the ejector block 74 and the annular 
projecting portion 96 of the punch so as to form a secure 
bond between the box member and the covering material 
at the end of the predetermined interval during which 
the parts are held in the positions shown in Fig. 6. The 
covering operation is complete at the end of this interval. 

Upon the completion of the covering operation, the 
pressure head 54 is moved upwardly to its upper posi 
tion shown in Fig. , the punch 34 remaining in its upper 
position. As the pressure head is moved upwardly, the 
ejector block 74 is held in its lower position shown in 
Fig. 6 by the spring 78 until the plate 66 engages the 
heads of the studs 76. By this movement of the pres 
sure head independently of the ejector block, the work 
support with the covered box member thereon are re 
moved from the central opening in the pressure head. 
As the upward movement of the pressure head con 
tinues, the ejector block is lifted therewith and the 
work support is moved upwardly by the action of 
the spring 35, to the position shown in Fig. 7. This 
movement of the work support disengages the box 
member from the upwardly projecting portion 90 of the 
punch. The box member is then lifted from the work 
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Support and blown laterally from between the pressure 
head and the work support by an air blast mechanism. 

After the discharge of the covered box member from 
the machine, the punch 34 is moved back downwardly to 
its initial position shown in Fig. 3 and the work support 
is depressed therewith to the position shown in said figure. 
This restores the parts of the mechanism to the condi 
tion shown in Fig. 3. 
The pressure head 54 is moved downwardly and up 

Wardly, the folders 32 are moved inwardly and the punch 
34 is moved upwardly and downwardly is tie manner 
described by compressed air actuated mechanism. 
The nechanism for moving the pressure head com 

prises a cylinder 92, a piston 94 mounted on a piston 
rod 96 and operating in the cylinder. The cylinder is 
secured at its lower end to the upper plate 28 of the upper 
frame and extends upwardly therefrom. The piston rod 
extends downwardly through the lower head 98 of the 
cylinder which is secured to the plate 28 and through said 
plate and is secured at its lower end to the vertically 
movable slide 58 upon which the pressure head is 
mounted. The upper head 100 of the cylinder is pro 
vided with a port 82 to which is connected one end 
of a pipe 84, the cther end of which is connected to 
the upper end of the tubular corner post 22, which serves 
as a compressed air conducting tube. The lower head 
98 of the cylinder is provided with a port 106 to which 
is connected one end of a pipe 88, the other end of 
which is connected to the upper end of the corner post 
24, which also serves as an air conducting tube. 
The lower end of the corner post 22 is connected by a 

pipe 9 with the port 116 cf a solenoid valve 114 con 
nected with the compressed air supply system. The 
lower end of the corner post 24 is connected by a pipe 
5 with the port 2.2 of the solenoid valve 4. 
The mechanism for operating the folders 82 (see Fig. 

9) comprises a cylinder and piston for operating each 
folder. Each folder is connected by a coupling 17 with 
the inner end of a piston rod 18 upon the outer end of 
which is secured a piston 20 operating in a cylinder se- 4 
cured to the underside of the block 56. These cylinders 
are indicated respectively at 22, 24, 26 and 28. 
As shown in the illustration of the cylinder 2S and 

associated parts, each cylinder is provided at the inner 
end thereof with a port 136 for the free intake and ex 
haust of air. A coil spring 32 mounted in each cylinder 
and surrounding the piston rod is interposed between the 
piston i29 and the inner end of the cylinder and tends 
constantly to move the piston toward the outer end of 
the cylinder. 
The outer end of the cylinder i28 is provided with port 

i33 to which is connected one end of a pipe 34, the 
other end of which is connected with a port in the outer 
end of the cylinder 26. 
The cylinder 26 is provided at its outer end with an 

other port to which is connected one end of a pipe 35, 
the cither end of which is connected with a union 136. 
The cylinder 22 is provided, at its outer end, with a port 
to which is connected one end of a pipe A38, the other 
end of which is connected with a port formed in the outer 
end of the cylinder 24. The cylinder 24 is provided 
at its cuter end with another port to which is connected 
one end of a pipe 43, the other end of which is connected 
with the union i35 through which compressed air is de 
livered to the several cylinders. 
To the union 36 is connected a pipe 142 to which is 

connected one end of the flexible tubing E43. The other 
end of this tubing is connected with a union 45 fixed in 
the upper wall of the lower frame 2 and extending 
through said wall to the inside thereof. That part of 
the union 45 inside said wall is connected with one end 
of a pipe 47, the other end of which is connected with 
the port 144 of the solenoid valve 146. 
The mechanism for moving the punch upwardly and 

downwardly comprises a cylinder 48 attached at its 
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upper end by posts 150 to the plate 26 of the upper 
frame in spaced relation thereto. Within the cylinder 
operates a piston 152 mounted on the lower end of a 
piston rod 154. The piston rod extends upwardly from 
the piston through the upper cylinder head 156 which is 
attached by the posts 150 to the plate 26 and the upper 
end of the piston rod is secured to the vertically movable 
slide block 39. The upper cylinder head 156 is formed 
with a port 157 to which is connected one end of a pipe 
358, the other end of which is connected with a port 160 
in a scienoid valve mechanism 62. The lower cylinder 
head 64 is formed with a port 166 to which is connected 
one end of a pipe 168, the other end of which is con 
nected with a port 170 in the solenoid valve mecha 
nism 162. 
Any solenoid operated valve mechanism suitable to 

effect the desired admission of air to the compressed air 
operated and controlled mechanisms and the exhaust of 
air therefrom may be employed in the present machine. 

In the machine as illustrated, solenoid valve construc 
tions are used for the valve mechanisms 14, 146 and 
262, which (except for a variation in the construction of 
valve 146, hereinafter described) are the same as that 
illustrated and described om pages , 2 and 3 of the 
circular “Form EV-5A-1-50-5M' and in “Bulletin 
AV300' issued by The Bellows Co., of Akron, Ohio, this 
circular and bulletin showing and describing products 
manufactured and sold by said company. This solenoid 
valve mechanism is known in the trade as Bellows Elec 
troaire Valve, model EV5A. This solenoid valve mech 
anism, shown in Fig. 12, comprises a block 66 having a 
chamber 168 for receiving compressed air, through a port 
178 from a supply line. Within the chamber i68 is 
Inounted for sliding movement in the directions indicated 
by the arrows a pisto 172. At the opposite sides of the 
chamber are arranged solenoids 374 and 176 the coils of 
which are connected with the circuits in the manner 
indicated in the electrical diagram, Fig. 17. Located at 
each end of the chamber 63 is a relatively small opening 
373 controlled by a valve arranged normally to close the 
opening and to be moved to open position by the energi 
zation of the adjacent solenoid. When the valve is 
moved to open position thereby reducing the pressure 
on that side of the piston, the pressure of the air on the 
other side of the piston will move the piston in a direction 
toward the side of the chamber upon which the valve 
was opened. 
The block 66 is formed with ports 189 and 182 con 

nected with the chamber 168. To these ports may be 
connected one or more pipes as 83 and 185 leading to 
the mechanism to be operated. In the same part of the 
valve mechanism as that in which ports 80 and 82 
there are located one or more exhaust passages or ports 
through which air received from a cylinder may be 
delivered from the valve mechanisin. 
The valve mechanism comprises a side vaive 184 hav 

ing an arm engaging in a groove 36 in the piston 72, to 
connect the valve for operation by the piston 172. Fig. 
12 shows the piston and valve in the positions which they 
assume after the valve has been shifted by the movement 
of the piston in the direction of the right hand arrow in 
Fig. 12. With the valve in this position the port 182 
is connected with the chamber 168 and the port 186 is 
disconnected from the chamber and connected with an 
exhaust passage by the action of the waive. When the 
piston 72 is shifted in the direction of the left hand arrow, 
Fig. 12, the valve is shifted to a position to connect the 
port 180 with the chamber 168 and to disconnect the port 
182 from the chamber and to connect said port with an 
exhaust passage. 
The solenoid valve mechanism 46 differs from the 

corresponding mechanisms i4 and #62 in that the port 
149 is closed by a plug 51. With this construction when 
the slide valve is shifted to the left, Fig. 16, the port 144 
is open to the chamber in the block for the passage of 



2,740,458 
9 

compressed air outwardly through the port and the ex 
haust passages are closed by the valve. When the slide 
valve is shifted to the right, Fig. 16, the port 144 is closed 
off from the chamber and connected with an exhaust pas 
sage and the other exhaust passage is closed by the valve. 
As above indicated, when the covering operation is 

completed and the covered box member has been lifted 
from the punch and carried above the pressure ring 40, 
by the upward movement of the work support 30, as 
shown in Fig. 7, the box member is lifted from the work 
support and is then carried laterally by blasts of air from 
the compressed air mechanism to discharge the same from 
the machine. This air blast mechanism is shown par 
ticularly in Figs. 7 and 11. 
The discharge mechanism comprises a series of pas 

sages 187 formed in the pressure ring 40 and inclined 
as shown in Fig. 7 to direct blasts of air in jets upwardly 
and inwardly into the space within and below the mar 
ginal portion of the covered box member while the parts 
are located in the positions shown in Fig. 7. These 
passages receive air from an annular passage 189 extend 
ing about the pressure ring. Extending outwardly from 
the annular passage 189 is a passage 191 in the ring con 
nected with a passage 193 in a block 195 secured to the 
outer face of the pressure ring. To the outer end of the 
latter passage is connected a union 97 to which is at 
tached a pipe í 99 leading from the compressed air 
supply system. 

Extending upwardly from the passage 93 in the block 
is a passage 20s to which is connected an upwardly ex 
tending pipe 283 provided with a flattened nozzle 205 
directed laterally toward the axis of the machine. 

With the parts in the positions shown in Fig. 7 at the 
completion of the covering operation, compressed air 
is turned on to the delivery pipe 99 for a brief interval. 
The jets of air then issuing from the passages 187 lift 
the covered box member from the work support 30 and 
the blast of air from the nozzle 205 then blows the box 
member laterally from the mechanism. 
Compressed air is supplied to the machine by means of 

a Supply pipe 88 leading from any suitable source. The 
supply pipe 88 is connected by a three-way union 190 
with one end of a pipe 192 having a downwardly directed 
end position 194 connected by a pipe 94a with a four 
way union 96. The supply ports of the solenoid valve 
mechanism 4., 62 and 146 are connected with the 
union 196 respectively by the pipes 198, 200 and 202. 
To the three-way union 190 is connected the upper end 
of a pipe 204, the lower end of which is connected by a 
union 206 and a pipe 208 with a solenoid valve mech 
anism 250 for controlling the air blasts for delivering 
the covered article from the machine. This valve mech 
anism is hereinafter briefly described. The valve in this 
mechanism which controls the flow of air to the air 
blast mechanism is closed, except during a brief interval 
following the completion of the covering operation. 
The air supply mechanism is controlled by an electrical 

system, the electrical circuits and switches of which are 
shown diagrammatically in Fig. 17. This system in 
cludes five switches, four of which are shown in Figs. 
13, 14 and 15. These five switches designated respec 
tively as is, 2s, 3s, 4s and 5s are similar to push button 
switches in that the corresponding circuits respectively 
are connected while they are held in depressed or actuated 
position by their actuating mechanism and are restored 
to circuit disconnecting or open positions by spring mech 
anisms when they are released by their actuating mech 
anisms. 
The switch is is mounted on a block 207 adjustably 

secured to a rod or post 209 fixed at its upper end in the 
plate 26 of the upper frame. This switch is depressed 
to connect the circuit which it controls by means of 
headed stud 21i secured at its upper end to the pressure 
ring 40 and arranged to slide vertically through an open 
ing in the plate 26. When the pressure ring, under the 
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action of the pressure head, approaches closely to the 
end of its downward movement, the head of the stud 
20 engages the switch is to connect the corresponding 
circuit. 
The switch may be adjusted vertically on the rod 208 

to regulate the timing in the cycle of operations at which 
the switch closed and the corresponding circuit is con 
nected. 
The switch 2s is mounted on a block 22 secured to a 

rod 213 fixed at its upper end in the frame plate 26. 
This switch is depressed to connect the circuit controlled 
thereby by means of an offset end portion 214 of an arm 
216 secured to the lower end of the vertically movable 
slide block 39 to which the upper end of piston rod 154 
is attached, the arm being secured between a shoulder 
28 on the piston rod and the slide block. The offset 
24 is formed with a rounded outer end for engaging 
the switch 2s. This engagement of the offset with the 
switch occurs when the punch is closely adjacent the end 
of its upward stroke. 
Mounted in the portion of the plate 28 outside one of 

the corner posts is a switch 3s. This switch is operated 
by a presser foot 220 secured by screws 222 to the outer 
face of the slide 58. The inwardly directed upper end 
portion 224 of the presser foot is arranged to engage the 
switch 3s when the pressure head is closely adjacent the 
end of its upward stroke, to press the same to close the 
switch circuit. The presser foot 220 is mounted on the 
slide 58 for vertical adjustment to vary the timing of 
the switch closing operation in the cycle of the machine. 
The switch 4s is mounted on a block 224 secured to 

the rod 213. This switch is engaged by the rounded 
end of the offset portion of the arm 26 to depress the 
switch to close the switch circuit. The engagement of 
the arm 26 with the switch occurs when the punch is 
closely adjacent the end of its downward stroke. 
The block 22 and the block 224 are mounted for 

vertical adjustment on the rod 223 to vary the vertical 
positions of the switches 2s and 4s mounted respective 
ly on the blocks to regulate the timing of the closing 
of these switches in a cycle of operations of the machine. 

Fig. 17 shows a circuit diagram of the electrical mech 
anism for controlling the action of the machine. This 
mechanism receives its power from a main 110 volt line 
which comprises a conductor a to which is connected 
the main switch 3a and a return or ground wire 5a. 
This mechanism also comprises two starting switch but 
tons 7a and 9a, the depression of both of which starts 
the machine, a stop switch button 11a, the depression of 
which causes the stoppage of the machine and the re 
turn of the parts to starting positions. 
The mechanism comprises the switches is, 2s, 3s and 

4s indicated diagrammatically in Fig. 17. The upper 
compressed air cylinder and piston rod are indicated re 
spectively at 92 and 96 as in the other figures of the 
drawing, and the piston rod is shown diagrammatically 
as provided with an extension 96y for operating the 
Switches is and 3s, thus indicating diagrammatically the 
manner in which these switches are operated. The low 
er compressed air cylinder and piston rod are indicated 
respectively at 48 and 54 as in the other figures of the 
drawing and the piston rod is shown diagrammatically 
as provided with an extension 54 for operating the valves 
2s and 4s. 
The solenoid valve mechanisms 4, 46 and 52 are 

shown diagrammatically in Fig. 17 and are indicated by 
these reference numerals as in the other figures. 
The electrical mechanism comprises transformers A, 

B and C, each having primary and secondary coils and 
preferably constructed and arranged to develop second 
ary current of 8 volts. 
The said mechanism also comprises a time delay re 

lay X having switch bars i3a and 15a and energized by 
a coil 17a. When the coil i7a is de-energized, the switch 



bar 13a is closed and the switch bar 15a is located in 
open position. When the coil 17a is energized, the bar 
13a remains in closed position and the switch bar 15a 
remains in open position until the expiration of a pre 
determined time interval. When this time interval has 
passed the relay trips, and the switch bar i3a is moved 
to open position and the switch bar 5a is moved to 
closed position. 
The electrical mechanism also comprises a time delay 

relay Y having switch bars 9a and 2ia and energized 
by a coil 9a. When the coil is de-energized, the switch 
bar 2ia is open. When the coil is energized, after a 
predetermined time interval, the switch bar 2ia is moved 
to closed position. 
The said mechanism also comprises a relay Z having 

Switch bars 25b, 27b and 29b which are open when the 
relay is de-energized and are closed by the energization 
of the relay, a switch bar 31,h which is closed when the 
relay is de-energized and is opened by the energization 
of the relay and a coil 33b for energizing the relay. 
The main 10 volt circuit may be traced from switch 

3a, through conductors a and 4b, 33b and 37b to the 
primary coils 25a and 27a and from said coils through 
the conductors 35a and 33b to the conductor 26b and 
thence through conductor 6.e., the terminal of bus bar 
2t and conductor 26h to the return line or ground 5a. 
The electrical mechanism also comprises a terminal 

Strip 25c having bus bars indicated respectively at from 
it to 2i inclusive to the terminals of which certain of 
the conductors are connected. 
The 110 volt conductor it is connected with the con 

ductor 4h and this conductor is connected by a con 
ductor 3ib with the terminal 2b of the primary coil 25a 
of the transformer A. Ti The termaina 33a of this coi 
is connected by a conductor 35a with the conductor 26b. 
The conductor 4b is connected by a conductor 37b with 
the terminal 26x of the primary coil 27a of the trans 
former B. The terminal 39c of this coil is connected 
by a conductor 39b with the conductor 26b. 
A conductor 125 forming part of a 110 volt circuit 

to be described later is connected by a conductor 49a 
with a terminal 34b of a primary coil 29a of the trans 
former C. The other termitat 23b of the coil is con 
nected by a conductor 27b with the conductor 26b. 
The conductor 265 is connected by a conductor 16e, 

with the lower terminal of bus bar i6t and this ter 
minal is connected by a conductor 26h with the return 
or ground wire 5a of the 110 volt circuit. 
The secondary coil of the transformer A is indicated 

at 3ia. One terminal 33a of this coil is connected with 
the primary circuit conductor 2a and the other terminal 
35a of the coil is connected with a conductor 37a which 
is the return of ground of the 8 volt circuits of the mech 
anism. 
The secondary coil of the transformer B is indicated at 

39a. One terminal 4:6 of this coil is connected with 
the conductor 2a and the other terminal 43a is con 
nected with the conductor 37a. 
The secondary coil of the transformer C is indicated 

at 45a. One terminal 2c of this coil is connected with 
the conductor 5d and the other terminal 41a of the coil 
is connected with the conductor 37a. 
The circuit diagram will be further described by de 

scribing the several circuits in connection with the de 
scription of the mode of operation of the machine. 
When the main line switch 3a is closed, the pressing 

of the two switch buttons 7a and 3a at the front of the 
machine closes an eiectrical circuit (3 volt) which ener 
gizes solenoid valve is 4 to admit connpressed air from 
the supply line into the upper portion of the upper cyl 
inder 92. This circuit may be traced as follows, start 
ing from the conductor 2a connecting the secondary coils 
3ia and 39a: conductor 2a, conductor ia, conductor 6a, 
bus bar t of terminal strip, conductor 8a, switch con 
tact bar 10a, conductor 12a, switch contact bar i4a, 
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conductor 16a, bus bar 5t of terminal strip, conductor 
18a, advance solenoid of solenoid valve 114, conduc 
tor-16c to the conductor 37a connecting the other ends 
of the said secondary coils. 
The energization of the advance solenoid admitting air 

to the upper end of the upper cylinder 92 causes the 
downward movement of the piston 94 and the pressure. 
head or die 54, thereby stretching the covering material 
over the box member supported on the work support 30. 
When the pressure head closely approaches or reaches 
the lower end cf its stroke, the switch is is closed by the 
boit or stud 21i, mounted on the pressure ring 43. . 

This closing of the switch is connects a second circuit 
(i 10 volt) which energizes the time delay relay X and 
which may be traced as follows starting from the switch 
3.g.: Switch 3a, conductor a, conductor 6b, bus bar 8t of 
terialinai Strip, conductor 8b, swich is, conductor 19b, 
lis bar St of terminal strip, conductor 2b, conductor 

49a to primary coil 29a and from said coil through con 
ductor 27b, to conductor 26b and thence through con 
ductor 6e, the terminal of bus bar 12t and conductor 
25i to conductor 5a of the main line. The circuit also 
may be traced from the conductor 12b through con 
ductor 6b, coii 7a, conductor 24b and conductor 25 
to conductor 26th and thence to line 5a. 
The energizing of the time delay relay X closes an 8 

volt circuit which causes the energization of the solenoid 
valve 45 to cause the advance of the folders 82. This 
circuit may be traced as follows from 2a, one terminal 
of the secondary coil 45a of the transformer C: terminal 
2c, conductor $c, conductor Gd, switch bar i3a of time 
delay relay X which is then closed, conductor 3c, ad 
vance solenoid coil of solenoid waive i46, conductor 12c, 
conductor 16c to conductor 37a. 
The energization of the time delay relay causes, after 

a predetermined time interval, the opening of switch bar 
13a of the relay, the closing of switch bar 5a, and the 
connection of a circuit through the retract solenoid of 
the valve 46. This circuit may be traced as follows, 
starting from the termina 2c of the coil. 43a; terminal 2c 
conductor 4c, conductor 6d, switch bar 5a, conductors 
1?d, 2d, bus bar 3 of terminai strip, conductor 4d, 
switch 4s, conductor 6d, bus bar 4t of terminal strip, 
conductor 18d, conductor 20a retract solenoid coil of 
solenoid valve 146, conductor 12c to conductor 16c and 
thence to conductor 37a. - 

With this mecchanism, following the closing of the 
i 10 volt circuit by the closing of the switch is thereby 
energizing the time delay relay X, the circuit including 
the advance solenoid of the solenoid valve i46 is closed 
to cause the advance of the folders 83. Then, after a 
predetermined time interval, the relay trips, breaking the 
latter circuit and closing the circuit through the retract 
solenoid of the Solenoid valve 45 to cause the retraction 
of the folders. 
A shunt circuit may be traced from conductor i3d, con 

ductor 2f, switch bar 31b (then closed) cf relay Z, con 
ductor 6.x, to the advance solenoid coil of valve 62 and 
thence through conductor 16c to conductor 37a. 
The folders are thus caused to retract to their normal 

positions and thereafter the piston of the lower cylinder 
forces the punch upwardly pressing the marginal por 
tion of the covering material bent inwardly by the folder's 
up inside the outer portion of the box inerinber between 
the same and the outer wall of the work support. 

Substantially as the punch reaches the upper end of 
its stroke the offset 24 on the end of the arm 256 
secured to the piston rod 154 engages the switch 2s to 
close the same and thereby connect another circuit which 
includes the time delay relay Y. ihis relay is adjusted 
to delay the closing of the switch bar 2a to give the leat 
of the punch and the pressure head time to reduce the 
glue on the covering material or the box member to the 
proper condition to attach said material to the box mem 
ber. This circuit (110 volt) may be traced as follows, 
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starting with the switch 3a in the 110 volt line a: switch 
3a, conductor ia, conductor 6b, bus bar 8t of terminal 
strip, conductor 4e, switch 2s, conductor 6e, bus bar 7t, of 
terminal strip, conductor 8e, coil 23a of relay Y, conduc 
tor ite, conductor 14e, conductor 25b, conductor 26b, 
conductor 6e, to ground line 5a. 
When, after the predetermined time interval, the switch 

bar 2a of the relay Y closes, a circuit (8 volt) is made 
energizing the retract solenoid of solenoid valve ili 4 caus 
ing the piston in the upper cylinder to move upwardly 
to carry the pressure head 54 to its upper position. This 
circuit may be traced as follows, starting with conductor 
2a: conductor 2a, conductor 4a, conductor 6f, conductor 
8f, switch bar 2a, conductors i2f, i4f 16f, retract 
solenoid of valve 4, conductor 6c to conductor 37a. 
When the pressure head substantially reaches the limit 

of its upward movement, the presser foot 224 on the 
slide 58 closes the switch 3s. This connects a circuit 
which energizes the retract solenoid of the solenoid valve 
62 for the lower cylinder to cause the piston to move 
downward to retract the punch 34 to its lowermost or 
starting position. This circuit may be traced as follows, 
starting with the conductor 2a: conductors 2a, 4a, 6f, 8f, 
switch bar 25b which is then closed, conductors 20f, 4f 
and 22f, bus bar 2t of terminal strip, conductor 24f, 
switch 3s, conductor 26f, bus bar 6t of terminal strip, 
conductors 28f and 30f, retract solenoid of solenoid 
valve 62, conductor 6c and thence to conductor 37a. 
When the piston i52 of the lower cylinder moves down 

wardly to carry the punch 34 to its lowerinost position, 
the offset 214 on the arm 216 engages the switch 4s and 
depresses the same. Thus at the end of the downward 
movement of the punch the several switches is, 2s, 3s 
and 4s and the corresponding circuits are restored to 
starting condition as shown diagrammatically in Fig. 17. 
When the covering action of the mechanism has been 

completed and the parts of the machine have reached 
the condition shown in Fig. 7, the compressed air is 
turned on to the pipe 99 for a brief interval. When this 
occurs, blasts are delivered diagonally upwardly through 
the passages 87 into the space between the marginal 
portion of the box member 36 and the work support 30 
and the box member is thereby lifted from the work 
support. At the same time a laterally directed blast of 
air is delivered by the nozzle 295 and this transfers the 
box member laterally from the machine. 
The turning on of the compressed air to the pipe 99 

is controlled by the switch 5s. This switch is mounted 
on the upper plate 28 of the frame of the machine. The 
means for depressing the switch comprises a bracket 225 
secured by screws 228 to the side of the vertically mov 
able slide 58. To the upper end of this bracket is pivoted 
at 239 a switch actuator lever 232 which normally is held 
by gravity against a stop 234 formed on the bracket 22, 
this stop supporting the lever substantially in the position 
shown in Figs, 2 and 2a. 
The switch actuating lever 232 is located above the 

switch 5s when the slide 58 is in its limiting upper posi 
tion. When the slide moves downward, the switch en 
gages the lever 232 and swings the same in a clockwise 
direction about its pivot as shown in dotted lines in Fig. 2a 
to allow the lever to pass the switch without actuating 
the same. At a predetermined point in the further up 
ward movement of the slide 58 after the work support 
30, pressure ring 48 and punch 34 have reached the posi 
tions shown in Fig. 7, following the completion of the 
application of the covering material to the box member, 
the lever 232 engages the switch 5s and depresses the 
same to connect a compressed air control circuit. 

This circuit comprises a conductor. 233, connected at 
one end to the bus bar 12t of the terminal strip and 
at the other with one end of the solenoid coil of the 
solenoid valve mechanism 210 for controlling delivery of 
compressed air to the pipe 199 connected with the valve. 
The other end of the coil is connected by a conductor 
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235 with one terminal of the switch 5s. The other ter 
minai of the switch is connected by a conductor 237 with 
bus bar 8t. 
The solenoid valve mechanism is of an ordinary con 

struction and comprises a valve opening to which the pipe 
: 99 is connected, a slide valve for closing and opening, 
a solenoid for moving the valve to open position, and a 
spring for moving the valve to closed position. The slide 
valve is normally held yieldingly in closed position by 
the spring and is opened upon the energizing of the 
solenoid, the valve remaining open as long as the sole 
noid is energized and being closed by the spring when 
the solenoid is deemergized. 
The bus bar 3t is connected by the conductor 6b with 

the main 110 volt line conductor a. The bus bar 12t 
of the terminal strip is connected with the main line 
conductor 5a. 
With this mechanism, at a predetermined point in the 

further upward movement of the slide 58, after the parts 
of the covering mechanism reach the portions shown in 
Fig. 7, the switch 5s is closed to connect the circuit 
including the solenoid coil of the solenoid valve mecha 
nism 210 and thereby cause the slide valve of said mech 
anism to move to open position to connect the compressed 
air supply devices with the air blast mechanism asso 
ciated with the pressure ring 40. The interval during 
which the valve is held open will depend on the shape 
of the portion of the actuating lever 23c which engages 
the switch 5s. During this interval, blasts of air are 
delivered through the inclined passages in the pressure 
ring 40 to lift the covered box member 36 from the work 
support 30 and a blast of air is delivered from the nozzle 
to blow the box member laterally from the covering mech 
anism. When the upward movement of the slide 58 car 
ries the lever 236 above the switch 5s, the switch is opened 
by its spring to disconnect the circuit of the coil of the 
solenoid of the valve mechanism 216 and the valve is 
closed by its actuating spring, thereby cutting off the 
air supply from the air blast mechanism. 
The machine is provided with a safety stop buttom 11a. 

This button controls circuits which, when connected by 
the depression of the button, will cause the retraction of 
the pressure head to its upper position, the retraction of 
the punch to its lower position and the retraction of the 
folders to their outer positions. Thus when this button 
is depressed as may be done in an emergency at any 
stage in the operation of the machine, the operation is 
interrupted, the machine is opened up and the parts are 
located in the positions shown in Figs. 1, 2 and 3. 
The depression of the stop button 1a which actuates 

a switch bar 4h closes a 110 volt circuit which may be 
traced as follows, starting from the main switch 3a: 
switch 3a, conductor 3a, conductor 6b, bus bar 8t, con 
ductors 4e and 2h, switch bar 4h, conductor 6h, bus 
bar 6t, conductors 8h and Sh, coil 33b, conductors 12h, 
14e, 25b, 26b, 6e, terminal of bus bar 12t, conductor 26h 
to conductor 5a of main 10 volt line. 
The energization of the coil 23a of the relay Z by 

the closing of this circuit closes the switch bars 25b, 27b. 
and 29b and opens the switch bar 3b of the relay. 
Thus a circuit (8 volt) is closed including the retract 

solenoid of the valve mechanism 114 to cause the retrac 
tion of the pressure head 54 to its upper position. This 
circuit may be traced as follows, starting with the con 
ductor 2a connecting the secondary coils 31a and 39a of 
the transformers A and B: conductors 2a, 4a, 6f, 18f, 
switch bar 2Sb, conductors 28i, 34f, 6f, retract solenoid 
of solenoid valve 4, conductor 16c to conductor 37a 
also connecting said secondary coils. 
The depression of the safety stop button and conse 

quent connection of the 110 volt circuit also results in 
the closing of a circuit (8 volt) including the retract 
solenoid of the solenoid valve mechanism 162 to cause the 
retraction of the punch to its lower position. This cir 
cuit may be traced as follows, starting with the con 
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ductor 2a: conductors 2a, 4a, 6f áh, switch bar 27b, 
conductors 8h, 39f, retract solenoid coil of solenoid valve 
mechanisin 62, conductor 16c to conductor 37a. 
The depression of the safety stop button a and the 

closing of the 110 volt circuit also results in the closing 
of a circuit (8 volt) through the retract solenoid of the 
solenoid valve mechanism 62 to cause the retraction of 
the folders 82 to their outer positions. This circuit may 
be traced as follows, starting with the conductor 2a: 
conductors 2a, 4a, 6f, 22h, switch bar 29b, conductors 
24h, 2f, 20a, retract solenoid coil of solencid valve mech 
anism i46, conductors 2c and 5c to conductor 37a. 

Fig. 8 shows a modification of the construction illus 
trated in Figs. 3 to 6 inclusive. In the construction 
shown in Fig. 8, the work support 30, the pressure ring 
40, the block 56 of the pressure head, the ejector plate or 
pad 74, the punch 34 and the folders 82 have substan 
tially the same construction arrangement and mode of 
operation as the corresponding parts shown in Figs. 3 to 7 
inclusive. 
The folders 82, in moving inwardly toward the axis 

of the machine to fold inwardly the marginal portion 30 
of the flexible covering sheet material, exerts scine force 
against the lower edge portion 33 cf the box nember 
and sometimes will bend the said edge portion cut of 
its proper shape. 
portion of the box member, the work support 39 is pro 
vided with devices for supporting this portion of the box 
member upon the inside thereof. These devices con 
sist of a plurality of supporting levers or flaps 233, the 
body of each flap having a plate-like structure. These 
flaps are pivotally mounted in recesses 249 in the work 
Support. The inner portion 242 of each flap is in the 
form of a portion of a cylinder and fits in a similarly 
shaped recess formed in the body of the work support 
30 and in the plate 244 secured to said body. This con 
struction enables each flap to pivot about the axis of 
the partial cylinder forming the inner portion thereof 
from the operative position shown in full lines in Fig. 8 
to the inoperative position shown in dot and dash lines 
in said figure. 

Each flap is normally located in a substantially hori 
Zontal operative position as shown in Fig. 8 and in this 
position, the outer ends of the flaps are arranged to fit 
inside the marginal portion 33 of the box member. 
flaps respectively are acted upon by springs 246, each 
mounted in a bore in the body of work support 30 and 
engaging a plunger 248 slidably mounted in the bore and 
engaging the corresponding flap. The downward move 
ment of the supporting flaps under the action of the springs 
246 is limited by the engagement of the flaps with the 
portions of the plate 244 outside the pivots of the flaps. 
The supporting flaps, of which any desired number may 

be used, are preferably uniformly distributed about the 
axis of the machine. 

With this construction, when the box member to be 
covered is placed in the machine, upon the work support 
30, the marginal portion 33 of the box member will ex 
tend down over the outer ends of the flaps 238. The ends 
of these flaps will support the marginal portion 33 of the 
box member against the thrust of the folders 82 as the 
folders move inwardly across the lower edge of the box 
member to fold the marginal portion of the section of 
covering sheet material inwardly underneath said edge 
as shown in Fig. 8. The outer portions of the flaps are 
located above the paths of movement of the folders 32 
and the marginal portion of the sheet material is folded 
inwardly underneath the flaps as the folders move inward 
ly to the positions shown in Fig. 8. 
As above stated, after the folders retract, the punch. 

34 moves upwardly to the position shown in Fig. 6. Dur 
ing the upward movement of the punch, the annular por 
tion 98 of the punch engages the flaps 238 and swings 
the same upwardly to the positions shown in dot and dash 
in Fig. 8. Thus the flaps do not interfere with the up 
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16 
ward movement of the punch. When the work support 
is moved upwardly with relation to the punch into the 
position shown in Fig. 7, the flaps 238 swing downwardly 
to their limiting lower positions shown in full lines in Fig. 
7 under the influence of the springs 246. 

Having explained the nature and object of the inventio 
and having specifically described a machine embodying 
the invention in its preferred form, what is claimed is: 

1. A covering machine comprising a support upon 
which an article to be covered is placed and on which the 
article is held during the covering operation, a gripping 
device yieldingly supported outside of said support, for 
vertical movement with relation thereto and arranged to 
underlie the marginal portion of a section of flexible sheet 
material applied over the article on said support, a die 
mounted for vertical movement above said support and 
having an outer portion arranged to grip the margin of 
the sheet material against said device during the down 
ward movement of the die and carry said margin and said 
device downwardly therewith to stretch the sheet material 
tightly over the article, means associated with the die and 
located within said outer portion thereof for pressing the 
portion of the sheet material within the margin thereof 
firmly against the article and means for moving the die 
toward and from the support. 

2. A covering machine comprising a support upon 
which an article to be covered is placed and on which the 
article is held during the covering operation, a gripping 
device yieldingly supported outside of said support, for 
vertical movement with relation thereto and arranged to 
underlie the marginal portion of a section of flexible sheet 
material applied over the article on said support, a die 
mounted for vertical movement above said support and 
having an outer portion arranged to grip the margin of 
the sheet material against said device during the down 
ward movement of the die and carry said margin and said 
device downwardly therewith to stretch the sheet mate 
rial tightly over the article, means associated with the die 
and located within said outer portion thereof for pressing 
the portion of the sheet material within the margin there 
of firmly against the article, means for moving the die 
toward and from the support, and means for supporting 
rigidly the support during the downward movement of the 
die" and said associated means. 

3. A covering machine comprising a support upon 
which an article to be covered is placed and on which the 
articles is held during the covering operation, a gripping 
device yieldingly supported outside of said support, for ver 
tical movement with relation thereto and arranged to un 
derlie the marginal portion of a section of flexible sheet 
material applied over the article on said support, a die 
mounted for vertical movement above said support and 
having an outer portion arranged to grip the margin of the 
sheet material against said device during the downward 
movement of the die and carry said margin and said de 
vice downwardly therewith to stretch the sheet material 
tightly over the article, means associated with the die 
and located within said outer portion thereof for pressing 
the portion of the sheet material within the margin there 
of firmly against the article, means for moving the die 
toward and from the support, a plurality of folders ar 
rangedi about the common axis of the support and die for 
movement toward and from said axis to engage, during 
their inward movement, the marginal portion of the sheet 
material extending below the article being covered and to 
fold said marginal portion inwardly across the edge of 
the article and means for moving said folders inwardly 
and outwardly. 

4. A covering machine comprising a support upon 
which an article to be covered is placed, and on which the 
article is held during the covering operation, a gripping 
device yieldingly supported outside of said support, for 
vertical movement with relation thereto and arranged to 
underlie the marginal portion of a section of flexible 
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die mounted for vertical movement above said support 
and having an outer portion arranged to grip the margin 
of the sheet material against said device during the down 
ward movement of the die and carry said margin and 
said device downwardly therewith to stretch the sheet 
material tightly over the article, means associated with 
the die and located within said outer portion thereof for 
pressing the portion of the sheet material within the mar 
gin thereof firmly against the article, means for moving 
the die toward and from the support, a plurality of folders 
arranged about the common axis of the Support and die 
for movement toward and from said axis in directions 
substantially perpendicular thereto to engage, during their 
inward movement, the marginal portion of the sheet ma 
terial extending below the article being covered and to 
fold said marginal portion inwardly across the edge of the 
article and means for moving said folders inwardly and 
outwardly. 

5. A covering machine comprising a support upon 
which an article to be covered is placed and on which the 
article is held during the covering operation, a gripping 
device yieldingly supported outside of said support, for 
vertical movement with relation thereto and arranged 
to underlie the marginal portion of a section of flexible 
sheet material applied over the article on said support, 
a die mounted for vertical movement above said support 
and having an outer portion arranged to grip the margin 
of the sheet material against said device during the down 
ward movement of the die and carry said margin and 
said device downwardly therewith to stretch the sheet 
material tightly over the article, means associated with 
the die and located within said outer portion thereof for 
pressing the portion of the sheet naterial within the mar 
gin thereof firmly against the article, means for moving 
the die toward and from the support, a plurality of folders 
having their inner portions shaped to correspond with the 
shape of the periphery of the article and arranged about 
the common axis of the support aind die for movement 
toward and from said axis to engage, during their inward 
movement, the marginal portion of the sheet material 
extending below the article being covered and to fold 
said marginal portion inwardly across the edge of the 
article and means for moving said folders inwardly and 
outwardly. 

6. A covering machine comprising a support upon 
which an article to be covered is placed and on which the 
article is held during the covering operation, a gripping 
device yieldingly supported outside of said support, for 
vertical movement with relation thereto and arranged 
to underlie the marginal portion of a section of flexible 
sheet material applied over the article on said support, 
a die mounted for vertical movement above said support 
and having an outer portion arranged to grip the margin 
of the sheet material against said device during the down 
ward movement of the die and carry said margin and 
said device downwardly therewith to stretch the sheet 
material tightly over the article, means associated with 
the die and located within said outer portion thereof for 
pressing the portion of the sheet material within the mar 
gin thereof firmly against the article, means for moving 
the die toward and from the Support, a plurality of folders 
mounted for vertical movement with the die and arranged 
about the common axis of the support and die for move 
ment toward and from said axis to engage, during their 
inward movement, the marginal portion of the sheet 
nilaterial extending below the article being covered and 
to fold said marginal portion inwardly across the edge 
of the article and means for moving said folders inwardly 
and outwardly. 

7. A covering machine comprising a support upon 
which an article to be covered is placed and on which the 
article is held during the covering operation, a gripping 
device yieldingly supported outside of said support, for 
vertical movement with relation thereto and arranged 
to underlie the marginal portion of a section of flexible 
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sheet material applied over the article on said support, 
a die mounted for vertical movement above said support 
and having an outer portion arranged to grip the margin 
of the sheet material against said device during the down 
ward movement of the die and carry said margin and 
said device downwardly therewith to stretch the sheet 
material tightly over the article, means associated with 
the die and located within said outer portion thereof for 
pressing the portion of the sheet material within the mar 
gin thereof firmly against the article, means for moving 
the die toward and from the support, a plurality of folders 
mounted for movement with the die, arranged about the 
common axis of the support and die for movement to 
ward and from said axis to engage, during their inward 
movement, the marginal portion of the sheet material 
extending below the article being covered and to fold 
said marginal portion inwardly across the edge of the 
article, said folders being carried into operating position 
as the die is moved downwardly to its final lower posi 
tion, and means for moving said folders inwardly and 
outwardiy. 

8. A covering machine comprising a support upon 
which an article to be covered is placed and on which the 
article is held during the covering operation, a gripping 
device yieldingly supported outside of said support, for 
vertical movement with relation thereto and arranged 
to underlie the marginal portion of a section of flexible 
sheet material applied over the article on said support, 
a die mounted for vertical movement above said support 
and having an outer portion arranged to grip the margin 
of the sheet material against said device during the down 
ward movement of the die and carry said margin and 
said device downwardly therewith to stretch the sheet 
material tightly over the article, means associated with 
the die and located within said outer portion thereof for 
pressing the portion of the sheet material within the nar 
gin thereof firmly against the article, means for moving 
the die toward and from the support, a plurality of folders 
arranged about the common axis of the support and die 
for movement toward and from said axis to engage, during 
their inward movement, the marginal portion of the sheet 
material extending below the article being covered and 
to fold said marginal portion inwardly across the edge 
of the article and means for moving the folders inwardly 
toward the axis of the support when the die has completed 
its movement toward the support and is held stationary. 

9. A covering machine comprising a support, upon 
which an article to be covered is placed and on which the 
article is held during the covering operation, a gripping 
device yieldingly supported outside of said support, for 
vertical movement with relation thereto and arranged 
to underlie the marginal portion of a section of flexible 
sheet material applied over the article on said support, 
a die mounted for vertical movement above said support 
and having an outer portion arranged to grip the margin 
of the sheet material against said device during the down 
ward movement of the die and carry said margin. and 
said device downwardly therewith to stretch the sheet 
material tightly over the article, means associated with 
the die and located within said outer portion thereof for 
pressing the portion of the sheet material within the mar 
gin thereof firmly against the article, means for moving 
the die toward and from the support, a plurality of folders 
arranged about the common axis of the support and die 
for movement toward and from said axis to engage, during 
their inward movement, the marginal portion of the sheet 
material extending below the article being covered and 
to fold said marginal portion inwardly across the edge 
of the article, means for moving said folders inwardly 
and outwardly, a punch arranged substantially coaxial 
with the die and support and movable toward the support 
to force the margin of the sheet material bent inwardly 
by the folders upwardly into its final position and means 
for moving the punch toward and from the support. 

10. A machine for covering box members, having a 
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body and a marginal flange extending at an angle to said 
body, comprising a support upon which the box men 
ber is placed and held during the covering operation with 
the flange extending downwardly from the body in Spaced 
relation to the support, means for stretching a section of 
sheet material over said box member, and drawing the 
marginal portion downwardly along the sides of the Sup 
port, means for bending the downwardly extending nar 
gin of said materia inwardly across the lower edge of 
said flange, and means for forcing the inwardly deflected 
portion upwardly into the space inside of said fiange. 

11. A machine for covering box members, having a 
body and a marginal flange extending at an angle to said 
body, comprising a support upon which the box member 
is placed and held during the covering operation with 
the fiange extending downwardly from the body in spaced 
relation to the support, means for stretching a section 
of sheet material over said box member, and drawing 
the marginal portion downwardly along the sides of the 
support, means for bending the downwardly extending 
margin of said material inwardly across the lower edge 
of said flange, and means for forcing the margin of the 
sheet material upwardly within said flange and to engage 
the same with the inner surface of the flange to Secure 
the same in position. 

12. A machine for covering the outer surfaces of box 
members comprising means for stretching a section of 
relatively thin flexible sheet material over a box member 
and for drawing the margins thereof beyond the marginal 
edges of the box member, means for folding the marginal 
portions of the sheet material extending beyond the edges 
of the box member inwardly across said edges, means for 
turning the inwardly folded portions of the sheet material 
inside the box member and securing the same to the inner 
wall of said member, pneumatically operated mechanism 
for actuating the said means and electrically operated 
mechanism for controlling said pneumatically operated 
mechanism to actuate said means in timed relation to 
each other. 

13. A machine for covering the outer surfaces of box 
members comprising means for stretching a section of 
relatively thin flexible sheet material over a box member 
and for drawing the margins thereof, beyond the marginal 
edges of the box member, means for folding the marginal 
portions of the sheet material extending beyond the edges 
of the box member inwardly across said edges, means for 
turning the inwardly folded portions of the sheet material 
inside the box member and securing the same to the 
inner wall of said member, compressed air operated 
mechanism for actuating the said means and mechanism 
for controlling said compressed air mechanism to operate 
said means in timed relation to each other. 

14. A machine for covering the outer surfaces of box 
members comprising a support for a box member on 
which the box member is placed and held during the 
covering operation, means for stretching a section of 
relatively thin flexible sheet material over a box member 
resting on said support and for drawing the margins 
thereof down below the marginai edges of the box mem 
ber, means for folding the marginal portions of the sheet 
material extending below the edges of the box member 
inwardly across said edges, means for turning the in 
wardly folded portions of the sheet material upwardly 
inside the box member and securing the same to the inner 
wall of said member, and air blast mechanism for lifting 
the box member from the support upon the completion 
of the covering operatio and for discharging the said 
member laterally from the machine. 

15. A machine for covering the outer surfaces of box 
members comprising a support for a box member on 
which the box member is placed and held during the 
covering operation, means for stretching a section of 
relatively thin flexible sheet material over a box member 
resting on said support and for drawing the margins 
thereof down below the marginal edges of the box 
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member, means for folding the marginal portions of the 
sheet material extending below the edges of the box 
member inwardly across said edges, means for turning 
the inwardly folded portions of the sheet material up 
wardly inside the box member and securing the same 
to the inner wall of said member, air blast mechanism 
for lifting the box member from the support upon the 
completion of the covering operation and for discharging 
the said member laterally from the machine and machine 
controlled mechanism for turning on and off said air 
biast mechanism. 

16. A machine for covering box members, having a 
body and a marginal flange extending at an angle to said 
body, comprising a support upon which the box member 
is placed and held during the covering operation with the 
flange extending downwardly from the body, in spaced 
relation to the support, means for stretching a section of 
sheet material over said box member, and drawing the 
marginal portion downwardly along the sides of the 
support, means for bending the downwardly extending 
margin of said material inwardly across the lower edge 
of said flange, means for forcing the inwardly deflected 
portion upwardly into the space inside of said flange, 
devices movably mounted on the support and arranged 
to extend across said space to support the flange on the 
inside thereof against the force of said bending means 
and means for supporting said devices for movement out 
of the path of said forcing means. 

17. A machine for covering box members, having a 
body and a marginal flange extending at an angle to said 
body, comprising a support upon which the box member 
is placed and held during the covering operation with 
the fange extending downwardly from the body, in spaced 
relation to the support, means for stretching a section of 
sheet material over said box member, and drawing the 
marginal portion downwardly along the sides of the 
support, means for bending the downwardly extending 
margin of said material inwardly across the lower edge 
of said flange, means for forcing the inwardly deflected 
portion upwardly into the space inside of said flange, 
devices mounted on the support in distributive relation 
about the axis of the machine and arranged to extend 
across said space to support the flange on the inside 
thereof against the force of said bending means, and 
structures for supporting said devices for pivotal move 
ment to carry the same out of the path of said forcing 
means when engaged thereby during the upward move 
ment of said forcing means. 

18. A machine for covering box members, having a 
body and a marginal flange extending at an angle to said 
body, comprising a support upon which the box member 
is placed with the flange extending downwardly from the 
body in spaced relation to the support, means for stretch 
ing a section of sheet material over said box member, 
and drawing the marginal portion downwardly along the 
sides of the support, means for bending the downwardly 
extending margin of said material inwardly across the 
lower edge of said flange, a punch having an annular 
projection extending upwardly from the body of the 
punch for engaging in the space between said support and 
the flange on the box member and means for forcing 
said punch upwardly to engage said projection with the 
inwardly deflected portion of said material and force the 
same upwardly into the space inside said flange. 

19. A machine for covering box members, having a 
body and a marginal flange extending at an angle to said 
body, comprising a support upon which the box member 
is placed with the flange extending downwardly from the 
body in spaced relation to the support, means for stretch 
ing a section of sheet material over said box member, 
and drawing the marginal portion downwardly along 
the sides of the support, means for bending the down 
wardly extending margin of said material inwardly across 
the lower edge of said flange, a punch having an annular 
projection extending upwardly from the body of the 
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punch for engaging in the space between said support 
and the flange on the box member and means for forcing 
said punch upwardly to engige said projection with the 
inwardly deflected portion of said material and force the 
same upwardly into the space inside said flange and 
outwardly into engagement with said flange. 

20. A machine for covering articles with sheet ma 
terial comprising a pressure block shaped to receive the 
article to be covered with a sheet of covering material 
extending over the surface to be covered, a second pressure 
block mounted coaxially with said first block and shaped 
to engage the face of the article opposite to that en 
gaged by the sheet material, a gripping device associated 
with said first block for engaging the marginal portion 
of the sheet material, a second gripping device located 
substantially in alignment with the first gripping device in 
the direction of the common axis of the pressure blocks, 
and means for moving relatively said pressure blocks ax 
ially toward each other to force the article and the cov 
ering material toward the first block to conform the mate 
rial to the article and press the material firmly against the 
article and for actuating and controlling the gripping de 
vices to grip the margin of the sheet material during 
relative movement of the pressure blocks toward each 
other and draw said material tightly over the article en 
gaged between said pressure blocks. 

21. A machine for covering articles with sheet ma 
terial comprising a pressure block shaped to receive the 
article to be covered with a sheet of covering material 
extending over the surface to be covered, a second pres 
sure block mounted coaxially with said first block and 
shaped to engage the face of the article opposite to that 
engaged by the sheet material, a gripping device asso 
ciated with said first block for engaging the marginal 
portion of the sheet material, a second gripping device 
iccated substantially in alignment with the first gripping 
device in the direction of the common axis of the pressure 
blocks, and means for moving relatively said pressure 
blocks axially toward each other to force the article and 
the covering material toward the first block to conforin 
the material to the article and press the material firmly 
against the article, for actuating and controlling the 
gripping devices to grip the margin of the sheet material 
during relative movement of the pressure blocks to 
ward each other and draw said material tightly over the 
article engaged between said pressure blocks and for 
moving thereafter the pressure blocks and the gripping 
devices with relation to each other to draw the margin 
of the sheet materiai from said gripping devices. 

22. A machine for covering articles with sheet na 
terial comprising a pressure block shaped to receive the 
article to be covered with a sheet of covering material ex 
tending over the surface to be covered, a second pressure 
block mounted coaxiaily with said first block and shaped 
to engage the face of the article opposite to that engaged 
by the sheet material, an annular gripping device asso 
ciated with the first of said blocks and located laterally 
outside of the same for engaging the marginal portion 
of the sheet material, a second annular yieldingly mounted 
gripping device located substantially in alignment with the 
first gripping device in a direction parallel with the com 
mon axis of the pressure blocks, and means for moving 
relatively said blocks axially toward each other to 
force the article and the covering material toward the 
first block to conform the material to the article and 
press the material firmly against the article and for moving 
relatively the gripping devices to grip yieldingly the mar 
gin of the sheet material during relative movement of 
the pressure blocks toward each other as said first block 
engages the sheet material to hold the margin of the 
sheet material from movement with relation to the asso 
ciated block to stretch the material tightly over the article. 
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23. A machine for covering articles with sheet ma 

terial comprising a pressure block shaped to receive the 
article to be covered with a sheet of covering material 
extending over the surface to be covered, a second pres 
sure block mounted coaxially with said first block and 
shaped to engage the face of the article opposite to that 
engaged by the sheet material, a gripping device asso 
ciated with one of said blocks for engaging the marginal 
portion of the sheet material, a second gripping device 
located substantially in alignment with the first gripping 
sievice in a direction parallel with the common axis of 
the pressure blocks, means for moving relatively said 
blocks axially toward each other to force the article and the 
covering material toward the first block to conform the 
material to the article and press the material firmly against 
the article and for moving relatively the gripping devices 
to grip the margin of the sheet material during relative 
movement of the pressure blocks toward each other to 
stretch the material tightly over the article, a plurality 
of folders arranged about the common axis of the pres 
sure blocks for movement toward and from said axis to 
engage, during their inward movement, the marginal por 
tion of the sheet material extending beyond the article 
being covered and to fold said marginal portion inwardly 
across the edge of the article, and means for moving said 
folders toward and from said axis. 

24. A machine for covering articles with sheet ma 
terial comprising a pressure block for engaging one face 
of an article to be covered during the covering operation, 
gripping devices for gripping the marginal portions of 
a section of sheet material extending over the article and 
projecting beyond the periphery of the same, said grip 
ping devices gripping simultaneously the marginal por 
tions of the material on all sides of the article, and means 
for moving relatively the pressure block and the gripping 
devices to stretch substantially the entire section of sheet 
material tightly over the article and to draw the marginal 
portions of said material on all sides of the article along 
the margins of the article transversely thereof beyond 
the same, and means for bending the marginal portions 
of the material inwardly across the margins of the 
article. 

25. A machine for covering articles with sheet ma 
terial comprising a pressure block for engaging one face of 
an article to be covered during the covering operation, 
gripping devices for gripping the marginal portions of a 
section of sheet material extending over the article and 
projecting beyond the periphery of the same, said gripping 
devices gripping simultaneously the marginal portions of 
the material on all sides of the article, means for mov 
ing relatively the pressure block and the gripping devices 
to stretch substantially the entire section of sheet ma 
terial tightly over the article and to draw the marginal 
portions of said material on all sides of the article along 
the margins of the article transversely thereof beyond 
the same, means for bending the marginal portions of the 
material inwardly across the margins of the article, and 
means for forcing the inwardly bent marginal portions 
of the material against the adjacent portions of the article 
to secure the material in position. 
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