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To all welhom it mvay conecermn:

Beit knownthat I, Joux S. SToKES, acitizen
of the United States, resicding at Moorestown,
in the county of Burlington and State of New
Jersey, have Invented new and useful Im-
provements in Stay-Strips for Boxes, of which
the following is a specification.

This invention relates to metallic stayvs for
the corners of paper boxes, and has for its
object to provide a continuous stay-strip of
the character referrved to which while beinge
macle from very thin and heght material will
be capable of resisting a great tearing strain
and will operate to hold the corners of the
box in their true shape; to so shape the edges
of such a strip that the sides of the box adja-
cent to its corners will not be liable to brealk;
to impart to the edges of the strip such a con-
ficuration that the strips may be cut from a
sheet of metal without waste:; to so construct
the penetrating prongs that they will possess
the greatest possible strength and holding
power; tosoform the penetratine prongs rela-
tively to the indented edges of the strip that

sald prongs will be situated as far as possible
from the center of the strip without unduly
wealkening the edges ot the latter; to so form
the ends of the penetrating plongs that when
the latter are embedded 1n the sides of the box
salcd prongs will be bent outward or away
from the openings formed in the strip by said
prongs and from the corner of the box, there-
by imparting additional strength to the fas-
tening; to arrange the penetrating prongs at
such angles relatively to the longitudinal axis
of the strip that the slits made by the prongs
in penetrating the sides ot the box will not
be 1n alinement, and hence will not score the
paper-stock in straight lines, alonge which 1t
might be casily bent or broken, and, finally,
to improve .;md Slmphh the construction and
render move eflicient the operation of such
class of stays generally.

To these ends my invention consists in the
features and In the construction, combina-
tion, and arrangement ot parts hereinafter
ceseribed, and particularly po

nted out in the
claims following the description, reference

 being had to the accompanying drawings,
o =

tforming a part of this specification, wherein—

Figure 1 is a plan view showing one form
of my improved stay after 1t has been cut
from a sheet of metal and slitted to form sin-
ole triangular prongs, but betfore the prongs
have been struck or bent up from the stay.
Fig. 2 1s a similar view of the stay after the
prongshave been bent or struck up therefrom.
Fio. 2% 18 an end view of the stay shown in
Fig. 2. Fig. 3 1s a perspective view of a por-
tion of the stay viewed from the under side,
showing one of the completed prongs after
being bent or struckup. Fig. 4 1s a sectionai
view of a portion of one side of a box, show-
ing 1n section one of the prongs after 1t has
been embedded therein. Fig. 5 1s a bottom
plan view of a portion of the stay, showing
one of the prongs in cross-section. Iigs. 6,
7, and 8 are views similar to Figs. 1, 2, andB
but illustrating a modified form of Stajgn and
Fie. 9 is a perspective view of one corner of
a box, showing one of my improved stays ap-
plied thereto.

In forming my improved stays 1 make 1n a
thin sheet of any suitable metal a plurality of
parallel incisions or cuts at uniform distances
apart, sald 1neisions or cuts being each zigzag
in shape, or, 1n other words, each of said 1n-
cisions 1s alternately deflected af a right an-
ole toward the right and left at uniform in-
tervals, whereby 1s produced a number ot
separate strips of thin sheet metal each hav-
ing a solid or imperforate central portion 1

and serrated or angunlarly-indented edges 2,
cach of said serrated edges comprising amul-

tiplicity of later a,lly* plO](—‘CtlDU“ triangular
teeth or extensions 3, similar in shape to the
teeth of asaw. By imparting to the indented
edges of the strips the configuration described
it will be evident that the strips can be cut
trom a sheet of metal without waste of mate-
rial. The apices of the triangular teeth 3 of

the indented edges of the strip are preferably
cut away or slightly rounded, asat 4, in order
that said teeth may not have sharp points that
would have a tendency to embed themselves
- 1n the paper-stock or catch in other articles
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or materialsin handling the boxes. The ends
of the teeth 3 may be cut away or removed
either during the operation of cutting the
strips from the sheet of metal or subsequent
to such operation, as may be prefelred

In forming the stay shown in Figs. 1 to 5
of the dmwmg_ after the stay has TDeen cut
from the metallic sheet in the manner de-
scribed 1 form in each triangular tooth 3 two
angular slits or incisions 5 and 6,-the 1ncision
5 being formed parallel with one of the straight
inclined sides of the tooth, while the other 1n-
cision, 6, is formed parallel with the longitu-
dinal axis of the stay, both of said incisions
converging toward each other and meeting at
a point 7, that preferably lies 1n a line passing
through the outer unindented edge portion of
the stay. There 1s thus formed in each tooth
a triangular tongue or prong 8, one side ot
which is paralle] to oneof the straightinclined
sicles of the tooth, while the other side of said
prong is parallel to the longitudinal axis of
the stay. As shown in Fig. 1, the prongs on
one of the stay are all adjacent to the up-
wardly-facing sides of the projections, while
those on the other side of the stay are all ad-
jacent to the downwardly-facing sides of the
projections:; but obviously all the prongs on
both sides of the stay might equally well be
adjacent to similar sicdes ot all the projections
without 1n any manner sacrificing the advan-
tages of the oblique arrangement thereof. By
means of a suitable die each of the prongs 8
is then struck up at approximately a right
angle to the stay, the die being of such shape
that the prongisgivenaconcavo~convex shape
in cross-section, as most clearly shown in
Figs. 3 and 5 of the drawings, the convex sides
of the prongs being disposed toward the cen-
ter of the stay. The die isalsososhaped that
when the prongs are struck up at an angle to
the body of the stay a concavo-convex rib or
corrugation 9 will be formed centrally and lon-
oitudinally in or on each prong, said rib pret-

erably decreasing in dimensions or tapering

from the base of each prong toward the point
thereot and terminating just above said point,
as most clearly shown in Fig. 3.

scribed great strength and penetrating power
is imparted to said prongs, whereby prongs
struck up from stays formed from sheets of
very thin metal are capable of being forced
through very thick and tough paper-board
without lia 31.1t5 of bending or being crushed
in the operation. The penetrating point 10
of each prong is bent or curved away from
1ts convex side—that 1s to say, away from the
opening in the stay formed by said prong-—so
that when the prongs are torced through the
paper -stock their ends will he deflected or
turned outward away from the said openings

By curving
the prongs in cross-section and corrugating
or ribbing them in the manner shown and de-
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in the stay and from the corner of the box,
thereby imparting greater strength and se-
curity to the fastening. 1 havedescribed the
incisions as being first made to form the
prongs, the prongs next struck up at angles to
the qt‘u the. ribs then being formed, and,
finally, t
back; but in practice these several operations
will sulbstcmtla.hly be performed simultane-
ously *W the die; but as the latter forms no
part of the present invention the same 1s not
herein shown and deseribed. |

The advantages attendant upon a stay
formed in the manner above described are as
follows: By angularly indenting the stays, as
cdescribed, I am enabled to cut a plurality of
indented stays from a sheet of metal without
waste, thus effecting an economy 1in the cost,
of manufacture of thestays. By striking up
the prongs from triangular openings, as de-
seribed, a single prong is formed in each tooth
3, which on account of 1ts length and strength
as compared to a plurality of prongs struck
up from the same tooth causes the prong to
take a much firmer hold of the material, par-
ticularly in heavy paper-board. The trian-
oular openings formed in the teeth conform
closely in shape to the indented edges of the
strip or the shape of the teeth, permittinge the
openings to be formed as near the edges of
the teeth as possible and at the same time not
malking the material too scant or narrow be-
tween the openings and the edeges of the teeth,
sn that it will not tear out ar bend the edges
of the stay out of shape when the latter is fed
by a stay-affixing machine to the bhox. DBy
forming the openings entirely in the teeth they
are disposed as far as possible from the center
of thestay, whereby when thestay isapplied to
the corner of a box the greatest possible quan-

tity of the paper-hoard is embraced between:

the prongs and the box-corners. whence there

is less liability of the prong spulling out by the
material giving way between the prongs and
the box-corner, asis frequently the case when
weak paper-boardisused. Theindented edges
of the stay operate to resist tearing of the pa-
per-board along theedges of the stay. If the
ecdges of the stay were unindented, they would
act as *straight-edges” in a manner similar
to the beveled edge of a ruler, and the paper-
hoard would tear or break quite readily alone
stich edges, The indented edges described
renders such tearing or hreaking of the paper-
board difficult, Alsobystrilsing up the prongs
from the teeth in the manncr shown and de-
seribed the incisions formed in the paper-
board are parallel to each other and at an an-
ole to the longitudinal axis of the stay, where-
l:)*;ﬁr I avoid makmo a series of slits or inci-
slons 1n ‘leemmt with each other, which

arrangement would act as a straight scored
line on which the paper-board could be easily

the points of the prongs bent or cur ved
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torn or broken. By bending back the ends
of the prongs, as shown, they are caused to
clench back away from the center of the stay
and the corner of the box, thereby imparting
additional strength and security to the fasten-
ing. Also by curving or arching the prongs
in cross-section and providing them with ribs
or corrugations in the manner shown great
strength and rigidity is imparted to the prongs,
which enables them to penetrate hard and
tough paper-board, which otherwise might
cause the prongs to be crushed or flatten out
without penetrating and clenching the paper-
board.

In Figes. 6, 7, and 8 of the drawings I have
shown a stay embodying the same principles
of construction and operation as the stay
above described, excepting that instead of
striking up a single prong from each tooth 1
strike up from each tooth four prongs, and
tor some classes of work I consider this as the
preferred form of strip. In forming such a
stay 1 employ dies which first operate to cut
in each tooth two incisions 11 and 12, which
intersect each other at their centers, as shown
in Kig. 6, the incisions 11 being formed par-
allel with the longitudinal axis of the stay,
while the incisions 12 are tformed at right an-
oles thereto. The incisions thus made form
four triangular prongs 13 in each tooth 3. The

- prongs thus formed are then struck up by the
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1n Fligs. 6 to 9 18 more particul

clie at right angles to the body of the stay, as
shown in Fig. 8, each prong being given a
concavo-convex or arched shape in cross-sec-
tlon and ribbed centrally, as at 9, in the same
manner as thesingle prong 8, betore described,
and the points of the prongs are bent or curved
back, asat 10. HKxcepting asto their number,
the prongs 13 are precisely the same both as
regards their construction and operation and
the advantages attendant thereupon as the
prongs S.

The stay shown 1n Figs. 1 to 5 1s better
aclapted for use on boxes formed from heavy
and tough paper-board, while the stay shown
arly designed
for staying boxes formed of thinner StOCh——-
such as card board, for example.

It will be manifest to those skilled in the
art that instead of providing each of the teeth
3 of the stay shown in Figs. 1 to 5 with one
prong only such teeth may each be provided
with two or three prongs, and in like manner

~each of the teeth of the stay shown in Figs.

6 to 9 may be provided with but two prongs
instead of four.

The stays constructed in the manner de-
scribed are 1n practice fed to the box-corners,
are bent at right angles along their longitu-

6o dinal axes, and the prongsare inserted in the

3

sides of the box and clenched by a machine of
well-known construction, as wili be readily un-
derstood by those skilled in the art.

In practice I prefer to provide the strip
with a central longitudinal corrugation 14 in
order to lend additional strength thereto and
also to enable me to make the strip from the
thinnest possible stock, which is a great de-
sideratum.

It will be noted that the prongs hereinbe-
fore described are triangular and have solid
bases. Such prongs should not be confused
with those prongs which at the point of junc-
tion with the strip are undercut on their op-
posite edges, thus giving to said prongs an
approximately arrow-head shape and greatly

weakening them at the points where they

70

75

should be strongest—mamely, where they are

bent up from the strip.

Having described my invention, what I
claim 1s—

1. A corner-stay for' boxescomprising athin
metallic strip having serrated edges, penetmt—

Ing prongs struck up from the metal of the

strip and lying parallel to the adjacent edge
portionsthereof, each prong being curved out-
wardly toward the ad jacent edGe portlon sub-
stantially as described.

2. A corner-stay for boxescomprising a thin
metallic strip having serrated edges, penetrat-
ing prongs struck up from the metal of the
strip, each prong belng concave in cross-sec-
tion and inclined toward the adjacent edge por-
tion, substantially as described.

3. A corner-stay for boxes consisting of a
thin metallic strip having serrated edges com-
prising alternate triangular projections and
inclentations, penetrating prongs lying paral-
lel to the sides of said projections, sald prongs
belng concavo-convex in cross-section and
curved outwardly away from the center line
of the strip, substantially as described.

4. A corner-stay tfor boxes consisting of a
thin metallic strip having serrated edges com-
prising alternate triangular projections and
indentations, a penetrating prong concavo-
convex 1n cross-section and having a strength-
ening-rib on 1ts concave side, struck up from
the metal of the strip, in each projection and
located parallel to one side of said projection,
each of said prongs being curved outwardly
away trom the center line of the strip,substan-
tially as described.

In testimony whereof 1 have hereunto set

my hand in presence of two subscribing wit-
nesses.
JOHN S. STOKES.
Witnesses:

ALBERT S. PETTIT,
Epwin R. ROGERS.
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