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SUPPORTING AND COUPLING MEANS FOR 

SUPPLY ROLLS 

John A. Burton, Portland, Oreg.,, and Frederick D. Hel 
versen, Burlingame, and James B. Hyde, San Mateo, 
Calif., assignors to Crown Zellerbach Corporation, 
San Francisco, Calif., a ‘corporation of Nevada 

Application October 10, 1955, Serial No. 539,332 

7 Claims.’ (Cl. 242-5553) 

This invention relates to coupling and supporting means 
for supply rolls of sheet material, and more'particularly 
to such means for supply rolls of paper or ‘the like in 
dispensing cabinets. 

In a known form of paper towel dispensing cabinet, a 
roll of paper toweling is removably supported on a sup 
porting frame comprising spaced apart support members 
in the form of arms upon each of which-an end of the 
roll is rotatably mounted. Such towel supporting frame 
is generally mounted so as to be swingable from a posi 
tion inside the cabinet ‘to a position outside the cabinet 
when it is desired to replace a spent roll. The roll sup 
porting frame is of su?icient resiliency to enable the arms 
to be spread apart when the spent roll is to be replaced, 
so that the roll can be positioned between the support 
arms. 

One of the support .arms usually carries a hub member 
rotatably supported thereon over which one end of the 
roll core is inserted in replacing the roll; while the other 
support arm rotatably carries special couple mechanism 
adapted to be coupled with a cooperable coupling device 
secured to the other end of the roll. Such special cou 
pling means is desirable because it insures correct place 
ment of the supply roll relative to the dispensing mecha 
nism in the supply roll cabinet, to thus insure proper 
feeding of the sheet material, and also ‘serves to insure 
proper quality of the sheet material replaced in the 
cabinet. ‘ 

Heretofore, a problem has existed in obtaining proper 
registry of the rotatablevcoupler mechanism on one of 
the support arms with the coupling device on an end of 
the roll, because the coupler mechanism being freely jour 
nalled for rotation generally spins when the coupling de 
vice is being registered therewith, rendering it trouble 
some in obtaining proper registry'between' cooperable 
registering elements on the couple mechanism .and‘on the 
coupling device. . 

among others, the provision of an improved coupler mech 
anism on‘ a supply roll support which, althoughrotatably 
mounted, will automatically become?xedly latched against 
rotation on the supply roll support when the core of a 
spent roll is removed, so that the coupling device on a 
fresh roll can be easily and quickly registered with the 
coupler mechanism, and which will be automatically un 
latched and be maintained unlatched by the coupling de 
vice as long as the roll or roll core is supported there 
on; and also the provision of improved means for securing 
the coupling device in the end .of a core of the supply 
roll; all of which means is of simple and economical 
construction that can be readily fabricated. Other ob 
jects of the invention will become apparent from ya perusal 
of the following description. 
In general, the supply roll coupler mechanism is jour 

nalled for rotation on journal means mounted on one of 
the supply roll supports, and carries latching mechanism 
which cooperates with dogging means also carried by the 
support. The latching mechanism includes movable means 
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engaged by actuating means on the coupling device se 
cured to the supply roll. When the supply roll is placed 
on the coupler mechanism, the actuating means serves 
automatically to unlatch the latching means, and there 
by permit free rotation of the supply roll during use. 

Q6 

In this connection, the actuating means on the cou-Y 
‘ pling device serves to hold the coupler mechanism un 
latched during the entire time that the supply roll is 
mounted on the coupler mechanism. However, when the 
core of a spent roll is to be removed for replacement by 

v a fresh roll on the coupler mechanism, the coupler mecha 
nism becomes automatically latched against rotation rela-, 
tive to its support immediatelyv upon removal of the core. 

Reference is now made to ‘the drawings for a more de- " 
tailed description of the invention, such drawings disclos-' 
ing a preferred embodiment of the coupler'mechanism 
and coupling device of the invention, and also illustrat-‘ 
ing more or less schematically a form of a known ‘type of 
dispensing cabinet with which the invention hereof may 
be employed. However, it is to be understood that the 
invention may be employed in any other type of cabinet .' 

I 'wherein the roll is supported between spaced apart sup‘, 
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port members, as the coupler mechanism hereof can be 
mounted on any type of supply roll support, and still 
provide the advantageous results of the invention. Also, 
although the supply roll is generally of paper, it may be 
of any other suitable sheet material. 

In the drawings :' ‘ 
Fig. l is a more or less schematic longitudinal sec 

tional view, with parts broken away to disclose more 
clearly the construction, of a form of dispensing cabinet; 
portions of the structure being omitted and the supply 
roll supporting frame being broken away to disclose more 
clearly the construction. The supply roll supporting frame 
is shown in phantom lines in the position to which it is 
moved for replacement of a fresh supply roll. 

Fig. 2 is an enlarged vertical longitudinal sectional 
view through the coupler mechanism and the coupling 
device of the invention, taken in a plane indicated by line 
2—2 in Fig. l and illustrating the position of the parts 
with the coupling device on one end of the supply‘roll‘ 
carried by the coupler mechanism. _ 

Fig. 3 is a similar section illustrating a form of more 
or less conventional means for journalling the'opposite 
end of the supply roll. ‘ 

Fig. 4 is a front elevational view of the coupler mecha 
> .nism, a portion of the structure being broken away to il 

50 
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,1 ;which support a known type of dispensing actuating»rnech-c * 

lustrate the construction more clearly. 
Fig. 5 is a vertical section taken in a plane indicated 

by the line 5-—5 in Fig. 4. - 
Fig. 6 is an isometric view of the coupling device 

adapted to be inserted into an end of the supply roll core; ’ 
a'portion of the device being shown‘ broken away to dis 
close the construction more clearly. _ - _ 

Fig. 7 is a fragmentary side elevation of the coupling 
device illustrated in Fig. 6. 1 - - 

Fig. 8 is a fragmentary section of the coupler mecha 
nism, taken in a plane indicated by line 8—8 in Fig. 4 
and illustrating in phantom lines a portion of the coupling 
device of-Figs. 6 and 7-connected thereto. 
The form of cabinet illustrated in Fig. 1 is a common 

type of construction as was previously related, and com 
prises cabinet frame 2 ?xedly attached to any suitable 
supporting wall or frame structure 3 and to which is piv 
otally connected cover 4 provided with suitable lock 6 to 1 
lock the cover to the frame in the closed position thereof. 
Cover .4 is pivoted at its bottom to frame 2 by suitable 
means (not shown) so that it can ‘be swung downwardly 
to the right in Fig. 1 to permit access inside the cabinet 
when this is desired. Frame 2 carries two spaced apart ' 
frame plates 7 .(only one of which is shown in Figs 1) 
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anism (not shown) on their outer sides, and also pivotally 
support a supply roll'supporting frame 8 swingable from 
a position inside the cabinet when the cover is opened, to 
an outside position illustrated by the phantom. lines in, 
Fig. 1. 

Supply roll supporting frame 8 comprises a ?exible 
metal strap 9 having at its left end (in the direction facing 
the front of the cabinet) an integral supply roll support 
arm 11, and at its right‘ end an integral support arm 12; 
the arms being pivoted at 13 on frame plates 7. Each 
of the arms is provided with a ?ange 14 to serve as a stop 
engageable with an edge of a plate 7 for holding the sup 
ply- roll supporting frame in a ?xed position inside the 
cabinet; and when the supply roll supporting frame is 
swung to a position outside the cabinet, the stop ?ange 
14 engages another portion of the edge of such plate 7 
to hold thetfr'ame?xed when the supply roll 15 is to be 
replaced. 

In the form of cabinet illustrated, frame plates 7 also 
carry rotatable feed rolls 16 and 17 which measure a 
proper amount of the sheet material 18 from the supply 
roll, as determined by the operation of the supply roll 
dispensing mechanism. Such sheet material 18 is fed 
downwardly from the cabinet through dispensing throat 
19.. In the embodiment of the invention illustrated, sup 
ply roll 15 is paper toweling Wound about the usual paper 
board core 21. However, as previously mentioned, it is 
to be understood that the invention is applicable to any 
other type of sheet material supply roll. 

Support arm 12 carries a pivot pin 22 upon which a 
hub member 23 is journalled for free rotation; one end of 
the supply roll core 21 being adapted to be positioned on 
the hub 23. To limit axial movement of the supply roll 
when it is placed on hub 23, the hub is formed with a 
?ange 24. Usually in mounting the supply roll on the. 
supporting frame 8, it is ?rst positioned on hub 23. The 
arms 11 and 12 are capable of being spread apart for 
this purpose because of the ?exibility and resiliency of 
metal strap 9; and when the roll is mounted on the arms 
they spring inwardly because of their resilient mounting 
thus‘supporting the roll. 

For the purpose previously explained, the opposite end 
of the supply roll is supported on special coupler mecha 
nism, indicated generally by reference numeral 26, which 
is journalled for rotation on the other arm 11 of ‘supply 
roll supporting frame 8. The coupler mechanism is co 
operable with a coupling device, indicated generally by 
reference numeral 27, secured in such opposite end of 
the supply roll core 21. Cooperating means is provided 
oncoupler mechanism 26 and on coupling device 27 for 
allowing free rotation of the coupler mechanism when it 
carries a supply roll, but which results in automatic latch 
ing of the coupler mechanism against ‘rotation relative ‘to 
its- support when the coupling device. is disconnected; 
coupling device 27 having means'which automatically 
maintains the coupler mechanism unlatched as long as. 
the coupling device is carried by the coupler mechanism. 
In the '- embodiment of the invention illustrated, such 

automatic latching and unlatching arrangement comprises 
spaced apart plate members on- coupler mechanism'26, 
namely, an outer plate member; 28 and an inner-plate 
member 29. Outer plate 28 is provided, with an inwardly 
displaced peripheral ?ange 30 ?xedly secured to inner 
plate» 29 by rivets 31, thus forming a latch mechanism 
containing housing 32 betweenthe, plates. 
For ' rotatahly supporting the coupler mechanism. on 

arm 11, the arm has ?xedly secured thereto a stud member 
33 ?xed in any suitable manner such asxswedging at 34. 
Stud v33 has an outer journal portion 36 upon which outer 
plate .28 of the coupler mechanism is freely journalledtfor 
rotation. An inner portion 37 of stud 33 is non-circular 
incross section to provide dogging means cooperable with 
other parts-of latchingmechanismto, bedescribed. As 
can be: seen bestfromfig; 4, inner ‘part 37 OfStlldk33¥ 
isjnithelshape ~of:.a :hexagon;to . thus provide .aaplurality; 
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of adjacent ?at dogging edges 38. The shape of the non 
circular part 37 is not critical as any other non-circular 
shape can be employed. 
For cooperating with dogging edges 38, coupler mech 

anism 26 carries latching means in the form of a circu 
lar metal spring plate 39-?xedlyv secured between plate 
members ‘28 and 29 by the rivets 31; plate 39-beingdivided 
by slots 41‘into a plurality of individual ‘resilient elements 
in lthe form of leaf springs 42 having inner straight latch 
ing edges‘ 43' closely. adjacent the cooperating dogging 
edges 38 so that whenlatching edges 43‘are directly‘over 
dogging edges 38, the coupler mechanism is heldiagainst 
rotation even though it'is rotatably mounted‘on journal 
portion36; For enhacing-the resiliency. of. leaf springs 
42, each of them is provided with an aperture 44. 
With reference to Fig. 5', it will be noted that in the 

latched position of a coupler mechanism, leaf springs 
42 lie in planar relationship adjacent'inner plate 29‘of 
the coupler mechanism with their latching edges; 
43 directly, over dogging edges 38; plate 29 being closely, 
spaced from the inner end of stud 33 thus coveringvthe: 
same. To eifect automatic unlatching of the coupler 
mechanism and hold it unlatched when coupling device 
27 of the supply roll is, mountedthereon, a plurality of 
openings 46, 46’ and‘ 46" is provided in inner plate‘ 
29 adjacent latohingedges 43. Each opening 46, 46' 
or 46" overliesa leaf spring 42 with at least a portion. 
of the opening at a position not matching withthe aper- 
ture 44in the spring. 

Hence, when a matching projection 47, 47’ or 4 " inserted through an opening 46, ‘46’ or 46", respectively; 

the latching spring 42 overlying the opening, is actuated‘ 
by the projection and held at a depressed position. 
out of dogging relationship with the cooperating dog 
ging edge 38 as can be best seen from Fig. 2. For this 
purpose, a plurality of such actuating projections 47, 47’ 
and 4 " which are adapted to match openings 46, 46' 
and 46", respectively, is provided on the coupling device 
27 to hold all the leaf springs v42 out of engagement with 
the dogging edges '38 when the roll is carried by the 
coupler mechanism, as is illustrated in Fig. 2. 

Desirably for the purpose previously related, openings 
46, 46' vand 46" in the coupler mechanism are of special 
shape and are arranged about dogging part 37 in a pre 
determined pattern; and the actuating projections 47, 
47’ and 4 " on coupling device are arranged in the same 
predetermined matching pattern ‘and shape. Hence, qual 
i-ty control of the paper is insured. The pattern shown 
in the drawings‘is merely for purposes of illustration, 
as it can assume any desired shape as long as the pro 
jections 47, 47' and 47” will ?t the openings 46, 46' and 
46", respectively and effect unlatohing of the coupler‘ 
mechanism latching means. Also, in this connection, it 
is apparent that the number of latching springs and ac 
tuating projections can be varied. 
A desirable form of coup-ling device 27 is illustrated 

in the'drawings, being of simple and economical con 
struction. It is preferably made of molded plastic ma 
terial but can be of any other material, such as metal. 
Such coupling device comprises a hub portion 51 adapted. 
to be inserted into an end of core 21 of the supplyrroll, 
and an outer integral plate member 52 which carries 
actuating projections 47, 47' and 47" and limits inward 
axial positioning of the coupling device in the roll core.. 
For preventing relative rotation between the roll core 
21 and the coupling device when the latter is inserted 
into the core, and also for preventing withdrawal of the 
coupling device after it is once inserted into the core, 
it is provided on its hub portions 51 with a plurality 
of peripherally arranged axially extending and radially 
projecting, elongated barbs 53; the barbs being posi 
tioned inspaced relationship with respect to plate'521 
at the inner end of the hub 51. 
Ascanbe best seen .from Fig.v 6, each of the barbsaisiv 
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of triangular cross section at any transverse section 
thereon and has triangularly shaped sides 54 so ‘thatthe 
barbs taper both inwardly and downwardly from a tri 
angularly shaped end 56 thereof adjacent plate 52, thus 
forming a relatively sharp edge 57 at the top. As a 
result,jwhenl hub 51 is inserted into the roll core, the 
resultant pointed shape of the barbs at their inner ends 
enables the hub to be readily inserted axially into the 
core‘ while edges 57 cut into the core. However, be 
cause of_ the increased .size'of the barbs adjacent the 
plate end of the hub, the hub when fully inserted into the 
core, can not be withdrawn without damaging the core. 

_ At.the same time, the barbs ?xedly secure the hub 
to the core against relative rotatable,movementywith 
respect thereto. In this connection, it will be noted 
with reference to ‘Fig. 2 that the outside ‘diameter of 
hub 51 is slightly less than the inside diameter of core 
21 to facilitate insertion, but at the same time prevent 
retraction ‘by virtue of the larger outer ends of the barbs. 
With the described construction, securing of the cou 
pling device to the core can be quickly accomplished 
by merely a straight one~step endwise insertion of the 
coupling device into the core without damaging the same. 

Although the described construction for securing hub 
51 in the core is desirable for the reasons noted, it is 
to be understood that any other type of securing means 
heretofore known in the art can be employed for such 
purpose, as long as the coupling device is provided with 
the actuating projections 47, 47’Iand 47" to accomplish 
automatic unlatching of the coupling mechanism and 
the holding of the same unlatched until a spent roll is 
removed for replacement. ' 

Means is provided to facilitate registry of the actuating 
projections 47, 47’ and 47” on coupling device 27 with 
the openings 46, 46' and 46", respectively of coupler 
mechanism 26 upon mounting of the coupling device on 
the coupler mechanism. Such means comprises a key 
member 61 in the form of an integral centering or regis 
tering lug projecting outwardly from plate member 52 
of' the coupling device. This key member is of elon 
gated, non-circular cross section with its end face 62 
extending beyond the end faces of projections 47 which 
lie in the same plane, and it is adapted to ?t without turn 
ingin'a similarly shaped slotted keyway 63 formed in 
coupler mechanism'26. ' ' ' " 

Key member 61 and keyway 63 are so centered, re 
spectively, on the coupling device and the coupler mecha 
nism, that when they are initially brought into registry, 
projections 47, 47' and 47" will automatically be alined 
with the matching openings 46, 46' and 46", respectively, 
so that the coupling device can be quickly mounted on 
the coupler mechanism. Thus, since only a single key 
61 need be initially registered with a single keyway 63, 
this obviates the longer time which might otherwise be 
required in registering a multiplicity of projections with 
a multiplicity of openings, especially when it is consid 
ered that the parts are relatively small; plate 52 of the 
coupling device being in the order of about 11/: inches 
in diameter. In this connection, since the end face 62 
of key member 61 projects beyond the end faces of pro~ 
jections 47, 47’ and 47", such projections will be free of 
interference when key 61 is initially registered with key 
way 63. 

For further enhancing the described registry, the slot, 
which forms keyway 63 and which is in the inner plate 
member 29 of coupler mechanism 26, is located adjacent 
an edge of such coupler mechanism, and is of elongated 
shape extending generally radially with the outer end 
thereof open at such coupler mechanism edge. This 
enables similarly shaped key member 61, likewise located 
adjacent an edge of plate member 52 of the coupling 
device, to be readily slipped into position during the 
usual angular movement of an end of supply roll 15 as 
it is moved edgewise with respect to coupler mechanism 
26 during the mounting operation of the supply roll. 
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6 
Also, the cross sectional shape-of key member 61v and 

keyway 63 are desirably tapered with the wide portions 
adjacent the edges, respectively, of the coupling device 
and coupler mechanism. This results during the supply 
roll mounting operation, in the narrow part of key mem 
ber 61 entering ?rst the wide part of keyway 63, thus 
further facilitating the registry. Because of this edge 
wise location of keyway 63, the outer plate member 28 
of the coupler mechanism is provided with a relief open 
ing 64 to accommodate key member 61. ‘ -.1 

It is to be understood that although the described reg 
istering or centering means is especially advantageous in 
the mechanism of this invention having. the‘ automatic 
latching means, item be employedon anyi roll mounting 
means embodying a coupling device havinga plurality 
of projections adapted to match with a plurality of open 
ings in a coupler mechanism whether latchable or not. 
We claim: - 

; l. A dispensing cabinet having a pair of spaced apart 
supports provided with means for detachably and rotat 
ably supporting a supply roll of sheet material,- the sup 
porting means on one of said supports being a roll 
coupler mechanism automatically latchable against rota 
tion upon removal of the roll therefrom and ‘comprising 
spaced apart members ?xedly secured together, one of 
which is journalled for rotation on said one support and 
another of which is provided with- an opening adapted 
to receive a projection on a coupling device secured to 
said supply roll, and latching means cooperable with said 
coupler mechanism including a latching element adjacent 
said opening held by said projection at an unlatched 
position when the roll is supported on said coupler 
mechanism, said latching element being positioned be 
tween said spaced apart plate members and mounted for 
rotation therewith. - 

2. A dispensing cabinet having a pair of spaced apart 
supports provided with means ,for detachably and rotat~ 
ably supporting a supply roll of sheet material, the sup 
porting means on one of said supports being a roll 
coupler mechanism automatically latchable against rota 
tion upon removal of ‘the roll therefrom and comprising 
spaced apart plate members ?xedly secured together, an 
outer of such plate members being journalled for rota 
tion on said one support and an inner of such plate 
members being provided with an opening adapted to 
receive a projection on a coupling device secured to said 
supply roll, and latching means cooperable with said 
coupler mechanism including a resilient element between 
and supported by said plate members for rotation there 
with and dogging means for said resilient element mount 
ed on said one support, said resilient element being adja 
cent said opening and held by said projection at an 
unlatched position when the roll is supported on said 
coupler mechanism. 

3. Means for rotatably and detachably supporting a 
supply roll end on a supply roll support comprising 
journal means supported by said support, a dogging 
member carried by said journal means, coupler mecha 
nism journalled for rotation on said journal means, and 
means carried for rotation with said coupler mechanism 
automatically latching the same against rotation by en 
gagement with said dogging member upon removal of 
the roll therefrom, said latter means including a movable 
element engageable by means on a coupling device se 
cured to said supply roll end for automatic unlatching 
of said movable element when said supply roll is sup 
ported on said coupler mechanism. 

4. Means for rotatably and detachably supporting a 
supply roll end on a supply roll support and which is 
automatically latched against rotation on said support 
when a roll is unsupported thereon to thus facilitate 
mounting of a fresh roll on said support, comprising a 
stud member secured to said support and having an outer 
journal portion and in inner non-circular dogging portion 
including a plurality of adjacent dogging edges, coupler 
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mechanism comprising inner and outer'spacedapart'plate 
members, the outer ‘plate member being‘ journalled ‘on 
'said?ournal portion and the inner plate member being 
provided with'a plurality of openings ‘arranged in a pre 
determined pattern adapted to receive a plurality of pro 
jections of'a matching pattern on' a coupling device se 
cured to saidv end of the roll, and latching means includ 
ing a plurality of leaf spring members supported for ro 
tation with said'coupler mechanism between said plate 
members and adjacent said openings, said spring mem 
bers having inner latching edges engageable with said 
dogging-‘edges to effect said latching of the coupler mech 
anism when thedroll is unsupported-on said support, and 
‘said’ leaf spring'members being automatically disengage 
able'from‘said dogging edges to allow free rotation of 
said coupler mechanism-when said projections engage the 
spring members upon insertion of the projections through 
said openings. , _ 

'5. Means for rotatably'and 'detac'hably supporting a 
supply roll end on a'roll support and which is automati 
cally latched-against rotation on said support when a'roll 
is unsupported thereon to thus facilitate mounting of a 
fresh roll on said support, comprising a stud member se 
cured to said support and having an outer‘journal portion 
adjacent 'oneend thereof and an inner non-circular dog 
ging portion'including 'a plurality of ‘adjacent dogging 
edges adjacent the opposite end thereof, coupler mecha 
nism- comprising inner and’ outer-‘spaced apartplate mem 
bers ‘?xedly secured together ‘and providing 'a housing 
the'rebetween, ‘the outer plate member being journalled 
on said journal portion'of said stud member ‘and the 
innerplate member overlying the inner end of‘said' stud 
member whereby both of said plate-members are ro 
tatable as'a unitsabout said stud, said" inner plate‘ member 
having a plurality of openings arranged ‘about said dog 
ging edges of said stud with each opening opposite a 
dogging edge, said openings being adapted to receive a 
plurality of projections on a coupling device securedjto 
said end of said roll, andllatching means including a 
plurality’of ‘leaf spring members within 1said housing of 
said'coupleri'mechanism and ?xedly secured for rotation 
therewith with each spring member overlyingan opening, 
each of ,said‘spring members having an, inner latching 
edge engageable‘with a dogging edge of said stud member 
to effect said latching of the‘coupler'mechanisrn when‘the 
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roll is unsupported on said support, and said spring mem 
bersibeinggautornatically disengageablet'from said dogging 
edges to allow‘free rotation of said coupler mechanism 
when saidjprojections engage'the, spring members upon 
insertion of the‘ projections through said :openings. _ 

6. Mount-ingmeans for a supply roll of sheet material 
in a towel dispensing cabinet or the like, said cabinet in 
cluding a coupler mechanism having a plurality of open-' 
ings therein, a couplingdevice on said-supply roll secured 
to anend portion thereof adjacent the axis of the roll and‘ 
including- a plate member extending transversely of'said 
roll‘ axis'over said end portion, a plurality of projections‘ 
on said plate member adapted to project into said open 
ings in said coupler mechanism for supporting'said roll, 
said projections being arranged on said plate member ‘in 
a predetermined patternencircling said roll axiswith at 
least some of'said-projections of ‘different cross sectional 
shape; than ‘other of said projections, and the openings inv 
said-coupler mechanism being in a matching pattern and 
shape with-the projections on said plate member-whereby 
said coupling device can be "connected to said-coupler 
mechanism only ‘when the respective ‘projections and 
openings are‘ in'registry, andlmeans for facilitating such 
registry comprising a key member of'non-circular-cross 
section ‘on said’plate member located outwardly "beyond 
said. projections between said‘ projections and an‘ edge of 
saidlpla'te member, said coupler mechanism having a 
slotted keyway open to an edge of said coupler mecha 
nism and of substantially the same shape as the cross 
sectional" shape of said key member whereby'saidfke‘y 
rriembert?ts Without turning in said keyway to‘provide 
initial alinement between said projections‘ and openings. 

7. The mounting means of claim 6 in which'the ‘end 
face ofsaid key member projects beyond theend-faces 
of “said projections. 
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