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{No model.)

To all whom et QA CONCEFT.
Be it known that I, CLARENCE W, HOBBS

citizen of the United States, residing at Lynn

in the county of Essex and State of Massachu-

setts, have invented new and useful Improve- |
‘ments in Machines for Staying Paper Boxes,

~of which the following is a specification.

LD

I5

- My invention relates to mechanism for stay-

ing the angles-of paper boxes and box-covers,

and the purpose thereof is to provide an ap-

paratus whereby the metallic stays may be
formed {rom a continuous strand or strip, which
1sfed tothe forming devices, cut offat the proper

length, and bent, drlveu and clinched by -

tomatic devices.

Itis my pmpese also, to so constructand or-
ganize the mechanism that the stay isnot only
formed so as to embrace the angle of the box,

- but the clinching ends are dmven through the

20

paper of the box at a right angle therete
whereby all danger of marring the same is
avoided and the Stay 18 neatly stronwly, and
durably attached.

It 18 my further purpose to p10v1de means

whereby the clinched ends of the stay may at.

theirextremitiesbe embedded in the inner face

of the boxtoavoid the presence of sharp points

. or angular projections, which are liable to

~catch upon surrounding articles.
30

It is my further purpose to provide auto-
matic devices whereby the wire may be fed to

- the machine under a proper tension, cut off
- at the required point, and ‘weurately held 1n

central engagement with the forming-die dur-
Ing the process of bending it into form. |
Tt is my further purposeto combine with the

forming mechanism a retracting-anvil having

an inclined extremity of the reqmred angu-

- larity, to combine therewith a support for the

10

45

box having elastic arms provided with perfo-

rating and wire-guiding extremities, a forming
and guiding die, and means for clinching the-
‘ends of the stay upon the inner feees of the

box. -
It is my pulpose, ﬁn'ﬂly, to provide simple

and easily-applied devices whereby the ma-

- chinemay be used with boxesof various depth,

. to simplify and improve the construction and
epemhen of mechamism of this class, and to

5o provide an apparatus eapable of rapid opera-

tion and of doing strong and finished work.
The invention consists in the several novel

1.

the retraetmg anvil detached.

| features of construction and combinations of

parts, hereinafter fully set forth, and definitel y

“pointed out in the claims an ne&:ed te this speci- 55

fication. -

In the accompanying drawings, Figure 1 is
a side elevation of the machine. Tig. 1* is a
perspective view showing a box with corner-
stays attached Dby said machine. TIig. 2isa 60
front elevation of the machine shown in Fig.
Fig. 2* 18 a detail edge elevation of the_
feed.-'wheels detaehed. Fig. 2P is a detail side
elevation of the hook-guide for the wire de-
tached. Iig.3 is a partial vertical section of 65
Fig. 2, taken through the apex of the forming-
die from front to rear. Fig. 4 is a detail pe1
spective of the face:plate removed. Fig. 5
a similar view of the cutter and of the forn ming-

die, the latter carrying the wire holding and 7e

centering device. Tig. 6 is a perspeetlve of
Fig. 7Tisaper-

spective of the detachable body - plates for

adapting the machine to boxes of varying
depth. Fig. 81s a partial front view of the 7:

L .

machine, the face-plate being removed. Fig.

9 is a similar view, the p‘uts being in a dif-
ferent position. I‘Iﬂ' 10 is a similar view
showing a further advance in the operation of

forming the stay. Iig.1l is a similar view Sc

showing the last stage in the operation of the
stay forming, driving, and clinching mechan-
1Ism. Figs. 12, 13, 14, and 15 are views of the
cams of the machine, with one exeeption,show-
ing the relative position by which the cams
are timed to their several successive opera-
tions. Fig. 16 18 a rear elevation showing
the cam-shaft with the several ¢cams mounted

thereon and the levers having pins which lie

in the cam grooves or races from which the go
several movements of the machme are de-
rived.

In the said dmwmge, the reference numeral
1 designates any suitable support, upon which
is mounted the frame 2 of the maehme, hayv-
ing bearings 3 for a eam-shaft, 4, and bearings
5 for a lever-shaft, 6. |

TFor the convenience of deserlptmn I will
in the following specification follow the order
of operation as nearly as may be, beginning 100
with the devices for feeding the wire and end-
ing with the driving and clinching of the stay.

Upon the support 1, at the right hand

95

(proper) of the maehin_e, is placed a suitable




the stays are formed.
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bearing for a reel, 7, which carries a continu-
ous strand or strip of the metal, S, from which
This material may be
wire of suitable size, either round, half-round,
or flat, the latter being in some respects pref-
erable. Ifrom the reel 7 the wire 1s carried
through a streteher, 9, which consists of a spi-
ral coil of elastic wire centrally mounted upon
a support, 10, and thence the wire passes un-
der a guide-hook, 11, (see I'igs. 2 and 2°%) to
a feed-roll, 12, having a groove, 13, 1n its pe-
riphery, in which the wire lies. Below this
feed-roll is a second roll, 14, having a rib or
feather, 15, which presses the wire 1nto the
oroove 13 and holds 1t firmly. These fecd-
rolls are geared together by pinions 16 and 17,
and rotation 1s imparted thereto by a ratchet,
18, upon the outer face of the roll 12. Upon
the shaft 19 of said roll 1s mounted a rocking
lever, 20, actuated by a pitman, 21, which 18
reciprocated -by a lever, 22, upon the lever-
shaft G.

Upon one end of the rocking lever 20, which
lies against the front face ol the ratebhet 18, 1s
pivoted a pawl, 22% which takes into the tecth
of the ratechet, the latter being of such number

and size that at cach reciprocation of the pit-

man the ratchet is advanced one tooth, feed-
ing the wire forward a distance equal to the
entire length of wire required for the forma-
tion of a single stay. From the feed-rolls the
wire passes through an opening, 24, Fig.
formed In a 110*1(1 depending portmn, 25, of
the face of the nmchme cast upon the front of
the frame 2. Within the opening 1s placed a
knife-block, 26, having its cutting-edge flush
with the inner face of the part 25, and capable
of adjustment to compensate for wear by means
of a serew, 27, tapped through a block, 28,
whleh 18 cmued by a plate, H.) FFig. 2, screw ed
to the front of the piece 25.

The portion 25, together with a pm‘a]lel
casting, 25% form ways, within which the stay-
forming mechanism with 1ts adjunects move.
This mechanism consists of a forked die-car-

vier and an independently-operating die mov-.

ing therein, I'ig. 5. The former is provided
with an arm, 30, having a bifurcated bearing,
a1, to receive the eye of a lever, 32, by which
it 1s raised and dropped. At the lower end
of the arm are two parallel bars, 33 and 34, of
such width that their outer faces lie and slide
against the faces of the vertical casing formed
by the part 25 and the parallel portlon 257,
Ifig. 8. In the outer face of the arm 33 1s set
3! Lnife 35, which reciprocates over the knife-

edge 26 in the part 25. This knife 1s set in a
recess, 36, and is capable of slight adjustment
downw*ud by means of a serew, 37, to com-
pensate for the wear caused by use or by orind-
ing up the edge.

The G‘KLI‘GmltIGS of the arms a3 and 34 are
beveled off outwardly and the beveled por-
tions are slotted, as shown at 38, Figs. b and
8. Immediately above the beveled faces the
inner faces of these arms are provided with
vertical channels 39, of such depth as tor

i
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ceive the ends of Lhe stay which are to enter
the box.

Betweenthearms 33and 34 is formed aspace,
within which is placed the forming - die,

.This die consists of a plate, 40, having an arm,

41, offset to one side to allow it to rise along-
side the arm 30 to engage with the actuat-
ing-lever 42. The lower end .of the plate 40
is notched at a right angle, and the notched

edge is grooved oub to receive part of the body

of Lh(, \111(,. In the plate 40 1s formed a cen-
tral vertical slot,43, which opensinto the noteh,
and in said slot is mounted a block, 44, hav-
ing a toe, 45, projecting downward. To the
block is attached a rod, 46, extending upward
and passing through an eyein a lag, 47 upon
the arm 41. The end of the rod 1s provided
with a head, 48, to prevent the block 44 from
passing downward beyond the pointshown in
Ifig. b, and upon therod is coiled aspring, 49,
by the tension of which the block is normally
thrown downward with foree. The funection of
this element will be pointed out hereinafter.

DBeneath the stay-forming devices 1s ar-
ranged the anvil 59, Fig. 6, consisting of a rect-
angular block, 50% having an ecye, 51, at 1ts
rear end, which receives a bearing for a roller

running in a cam-groove, 52, Ifig 1 5, by which
the necessary ﬂcblon_ls ﬂ"IVGl] l‘he outer end
of the block is cut ﬂwnyto form a right-angled
surface or anvil, 50, having the vertex central
and the angular surfaces equally inclined on
cach side thereof, therehby bringing them into
parallelism with the notched end of the form-
ing-die 40. The extreme outer end of the an-
vil1s beveled off to form a right-angled 1n-
cline, 53, and the device is placed within a
suitable slideway in the machine, where it
may lie horizontally, with the end 50 beneath
the forming-die.

Directly beneath the anvil 50 1s the box-
support b4, I'igs. 3, 8, 9, et seq., consisting of
a rectangularshell having supporton the main
frame, Fig. 3, and arranged so that one of 1ts
angles lies 1n the same vertical plane with the
angle of the anvil 50, whereby the adjacent
sides are brought into parallelism with the an-
gnlarfacesofsaid anvil. Thelatteris notehed
on its under side to lie down upon the hox-
support, though not in contact, a space being
leit for the lnselt]m] of the box; and by thus
causing the anvil to overlap t]u, sides of- the
1)0};-5111)1)01*1; 1t will be seen that the two bev-
eled faces 53 and H3" form substantially in-
clined continuations of the horizontal faces of
the anvil mtermediate the horizontal faces of
the support.

In thesame vertical plane with the forming-
die 40 is formed a slot, 33, cut [rom the vertex
of the supporting-shell 54 into cach ineclined
{acc thereof, Iig. 11. Upon the outer faces
of said shell, at the rear thereof, are mounted
elastic plates 56, which clear the sarfaces on

which they are mounted by a space a little
more than equal to the thickness of the paper
box, and are curved forwardand upward until
e- | their ends overhang the slots 55, Fig. §, at the
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point where the ends of the stay engage with
the box. The extremities of said plates are
provided with prongs 57, bent toward the in-

~clined surfaces of the box-support 54 at a

right angle thereto. It will be seen from Figs.
S8 to 11, inclusive, that the free pronged ends

of these spring-plates 56 lie directly beneath

the beveled ends of the arms 33 and 34, the

~ Inwardly-turned prongs 57 meeting the angle

10

S

between the beveled ends and the inner verti-
cal faces of said arms. |

- Within the supporting shell 54 are placed

-the clinchers, consisting of blocks 58, sliding

between an angular guide-plate, 59, and bosses
60, formed on the inner faces of the shell 54.
The construction of these guideways is such

- thattheclincher-bloeks 58 do not move in lines

20

parallel with the inclined supporting-faces of
the shell 54, -but in lines which, if produced,
would meet at an angle less. than ninety de-

grees. The consequence is that as each block

moves toward the vertex of the supporting
angle of the shell it 'also approaches toward
the inner face of the shiell, the purpose thereof
being set forth hereinafter. - |

Upon the upper angle of each block 58 is

- journaled a small friction-roll, 61, which said

30

~ outer edges of the said slots.

35

‘rollg directly underlie the slots 55, and have

theirperipheries projecting therein far enough

S0 that when the blocksare retracted or drawn

downward the rolls will be slightly within the
Each block is
reciprocated by a pitman, 62, pivoted to the
end of a yoke-bar, 63, which is lifted and
dropped by a lever, 64, Figs. 2 and 3, ful-

crumed beneath the machine’and actuated by

a cam, 65, upon the cam-shaft 4. -
Having thus far described- the construction

~ and organization of the mechanism, I will now

L

point out the operation of said parts.
The parts being in the position of Fig. 1,
with the anvil thrown out and the forming-

- die 40 and die-carrier 33 and 34 lifted, the pa-

15

per box 66 is placed upon the supporting-shell
54, as shown in Fig. 3, the portion that is to
receive the stay lying directly over the slot 55
in sald shell. A flaring flange, 67, upon the
face-plate 68 assists in guiding the box into
place, so that it lies not only over the slots 55,
but beneath the anvil 50 and. the prongs 57.
The machine being now set in motion, the
feed-wheels 12 and 14 project the wirethrough

~ the opening 24 and through the slots 38 in the

arms 33 and 34, I'ig. §, and between the knives
26 and 35. Both the die carrier and the form-

‘ing-die now descend, and the toe 45 upon the

block 44 first engages with the wire and holds
1t firmly upon the apex of the anvil 50. The
upper portion of the block 44 now comes in
contact with the shounlder 41 aund is carried
down by it, thus becoming essentially a part
of the die former 40. After this engagement
has taken place the wire is severed by the

‘Lknives 35 26, and the further descent of the

forming-die 40 bends the wire down until it
lies upon the angular faces of the anvil, the

block 44 remaining stationary as the die 40

descends, the latter moving upon said block
by means of the slot 43. The forming-die now
rests upon the anvil, holding the wire in the
channel in its noteched edge. The movement
of the forming-die is arrested at this point,
but the die-carrier continues to move until the
arms 33 and 34 have passed down upon each

‘side of the opposite vertical faces of the anvil,

theréby bending the ends of the wire directly

downward, in which position they lie in the

channels 39 in said arms, Fig. 8. At this
point the anvil 50 begins to move toward the

rear until the stay, which is still held in the end

ofthe forming-die,ridesdownthe outerineclined
end of the anvil, being forced down by the po-

3
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sitive movement of the forming-die. Prior to

this action, however, the arms 33 and 34 have
been driven down upon the spring-plates 56,

pressing them down npon the sides of the paper

box and driving their prongs 57 down nearly
through the paper, in which position they
are firmly held by the arrested arins, Fig. 9.

As the anvil B0 retreats the downwardly-

pointed endsof thestay, which lie in the chan-

nels 39 of the arms 33 and 34, impinge upon-

the surfaces of the prongs 57, and are thereby
turned Inward, and, following thedirection of
sald prongs, theends of the stay enter the box
at right angles to its surface.  The purpose of
beveling the front end of the anvil is to hold
the points or legs of the stay in a vertical po-
sition in the channels until the points have
penetrated the paper. Moreover, the paper
having been pierced by the said prongs, the
ends of the stay will penetrate the paper
through the openings formed by the prongs
without difficulty, and will stand in the slots

05, the ends projecting inside the box at right
| angles to its sides and the stay lying closely

down upon the ouiside of the box, Fig. 10.
The lever 64 now operates, raising the yoke-
bar 63 and driving the clinching-blocks 5S up-
ward and toward each other. The rolls 61
engage the projecting ends of thestay and turn
down upon the inner faces of the box and
travel to the extreme end of each clinched por-
tion. As the clinchers approach these ‘ends
they also approach or converge toward the in-

‘ner faces of the box—in other words, moving

in lines which meet at the vertex of- the box-
support—thereby burying the clinched ends
of the stay deeper in the paper, until, as they
pass off the ends of the wire, the latter are
embedded in the inner surface of the box, leav-
Ing a smooth surface, without projecting an-
gles or points which may catch upon or mar
light and delicate tissues contained in the box.
The die and die-carrier now rise, the pronged
plates 56 spring up, withdrawing the prongs

57, and the box is shifted to bring the next

corner upon the support. _ -
In order to provide for staying boxes of va-
rying depths, I propose to use filling plates or

‘blocks, IFig. 7, which will extend the shell-

support 54 outward. In applying these I first

Q0

93

I0Q0

[0O5

IIO

115

120

125

[3C

place a thin block, 71, just within the edge of

| the safd shell, where it is supported by hooks

-




79, Tig. 10, engaging with dowels 73 on the |
- block. Immediately outside the block, and
~ forming part of the same, is a thick block, 74,
~ connected by a bolt, 75, passing through both |
and into the base of the machine.. If a further |
- extensionis required, a second block, 74*, may |
1 be attached;  having a steadying-dowel, 77,
which engages with the adjacent block, and
o secured’ by a bolt, 78, passing through the
3 first, and having its end tapped into the see-
~ond, a threaded opening, 79, being provided:
~itherefor, Fig. 7.0 These filling-plates are not
= strietly necessary in order to-apply the stays

~ to boxes of varying depth; but they scrve to
gage the point at which the stayis driven, and
they insure the angle of the box being placed:
squarely on the support under the die, as they
afford so extended a surface that any devia-
tion from the corrcct position is not dikely to

40

£S5

55

6O

65

ocoear.,

" The operative parts of the mechanism are
~driven by aseries of cams upon the cam-shaft
4, as shown in Ifig. 16, said cams also being
' shown in Figs. 12 to 15, inelusive; with ithe
exception ofone, which appearsin dotted lines
CinIg. 1.0 The latter canm actuates the form-
~ing dic 40. The cam 80, Jig. 12, actuates the .
 feed-rollers.  Theeam 81 drives ‘the die-car-
rier, having armis 8334, The eam 65 drives
c the elinching deviees, and thecam 52 actuates
the anvil in itg forward and rearward move- |
iments. These several et
~true relative positions. oo
" TThe power is ‘contributed to themachine by
a‘elatel 'on the nyain shaft, which causes the:
cams to make a single revolution and come to

a stop.

What I claim 18—

1. In a machine for staying boxes, the com-
bination,with wire-feeding rolls, of a stretcher
composed of a wire coil having a central sup-
port, through which the wire passes, substan-
tinlly as described.

2. The combination, with rolls feeding a con-
tinnous wire, of a frame having a knife lying
in an opening for the wire, a forked die-carrier
moving in the frame and baving a knife, a
forming-dic moving within the fork of the die-
carricr and having a rectangular notel 1n its
end, with a groove in the edge, a retracting
rectangularanvil below, abox-support beneath
the anvil, and elastic plates mouunted on said
support, said plates having pronged ends lying
a little above and in the vertical plane of the
openings in the box support which receive the
ends of the wire stays, substantially as de-
scribed. |

3. The combination, with a dic-carrier re-

“eiprocating in a vertical head and having par-

allel arms containing vertical slots 1 their
inner faces, of a forming-die moving between
said arms, said die having a reetangular noteh
in its lower end and a groove 1n the notched
edge, a box-support having surfaces parallel
with the channeled edges of the forming-die,
an anvil having two inclined faces parallel
with the surface of the box-support, said anvil

ms are shown 1 their

‘box:support beneath the anvil 5
mounted upon the faces of said support amd
havine pronged ends lying in:
openings which receive the ends ol the stay,
and beneath the beveled ends of the: parallel.
arms, and: means, substantially as deseribed,;

4, The combination,

367,397

being notclied upon its under side to bringthe
extremities of the inclined faces 1n close prox- ... - .
“imity to the anvil, and means, substantially as
described, for retracting said anvil, substan-
513-;iﬂf-]5]y§ﬂSédESﬂ;Eiib@(a];-a;;:5;5555%:5;555555sz;555;555;55;;;5;é:
with adie-carrier hav- .
ing parallel inwardly-channeled arms, of a - =
forming-die moving between said arms and -
provided with a notch in its lower end, the .
notehed edges being grooved, ananvil having + 0+
angular faces parallel with the grooved edges -
of the -die; and a retracting-block centrally . ... ..
mounted in a slot in said. die,
deseribed.
5. The combination, with a forming-die hav-,
ing its channeled end edges meeting at a right
angle, of parallel arms having their ends bevs
eled off to form a right angle with eachiother, 35
said arms inclosing said die and:movingupon -

sabstantially as

it, an anvil having two inelined faces parallel

_clastie plates

0

75

SO

with the end edges of the die and provided .
with a downwardly-inclined angular end, a
90

Teplancof the

for reciprocating the said anvil horizontally, SRRy
substantially as deseribed. 00

6. The ecombination, with:

in its ineclined faces, spring-plates having
nrongs which overlie said slots, and c¢linching
devices, such substantially as deseribed, mov-
ing within the box-support, for the purposes
set forth.

7. The combination, with the stay-forming
mechanism, substantially as described, ol a
box-support, spring-plates having perforating
and guiding inwardly-turned prongs which
normally lie above the slotted portions of the
support, and bevel-ended arms forming part
of the stay-forming mechanism and having
channels in their inner faces, said channels
having their lower open ends lying above and
upon the surfaces of the inwardly - turned
prongs, substantially as described.

S. The combination, with the stay forming
and driving mechanism, substantially as sct
forth, of a slotted supporting-shell for the box,
clinching deviees, such substantially as de-
seribed, moving in ways arranged 1nside said
shell and in lines which converge toward the
supporting-surfaces and meet at the vertex of
the box support or shell, for the purposes scb
forth.

9. The combination, with the stay-forming
mechanism, substantially as set forth, of a
slotted angular box-support, clinching-blocks
moving within said support, rolls upon the
ancics of said blocks, and ways within which
the latter move, said ways being inclined to-

the descending
forming-die and the inwardly-channeled arms ..
|'moving with and upon said die and having 100
outwardly - beveled ends, of ‘a reeiprocating 1
Thorizontal anvilhaving an inclined end, asup-. .
port over which said anvil inoves, havingslots

100
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ward each other at an angle less than the an- |

- gle of the support, substantially as described.

shell, of detachable and attachable blocks,one |
of which lies within the shell and is connected

£n

10
- s
20

25

scribed.

10. The combination, with the supporting-

therewith by dowels engaging with hooks
upon the shell, and bolts passing through the
same and Into the machine-frame for support-
Ing the outer blocks, substantially as de-

11. The combination, with the face-plate
having a notched end and provided upon its

inrer face with a block at the apex of the noteh,

of aforming-die having a notched end and pro-
vided with a vertical slot opening at the apex
of said notch, a block moving in said slot, a
spring by which said block is normally pressed

down, a rod within the spring moving in a

log on the die-plate, and an angular horizon-

tally-reciprocating anvil beneath the die, sub--
stantially as deseribed. - - -

4 [

12. The combination, with the head of the
Inachine having an opening for the wire, of a
knife lying in said opening, a die-carrier hav-
Ing parallel inwardly-channeled arms beveled
outwardly at their ends and provided with
slots in the beveled ends, said slots lying in

the path of the wire, a forming-die having an
angular notch in the end and moving between
the arms and the die-carrier, an anvil having
an angular face and an inclined angular end,
a spring-pressed holding-block moving in the
die-plate, a box-support beneath the anvil,

plates having perforating and guiding prongs,

clinching devices within the box-support, and
means, substantially as set forth, for reeipro-
cating the anvil horizontally, substantially as

‘described.

- 13. The combination, with a horizontally-
reciprocating anvil having its outer end bev-
eled to the form of the stay and inclined down-
ward to the planeof the box-support,or nearly
8o, of a die-former having vertical motion
above the anvil and having its notched stay-

- forming end grooved to receive and hold the

ends of the stay in a vertical position as they
enter the box, substantially as described.

In testimony whereof I affix my signature in
presence of two witnesses. '

CLARENCE W. HOBBS.

~ Witnesses:
FRANK S. KNIGHT,
GEORGE E. LEGER.
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