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PATENT UFFICE.

DAVID HENRY SAUNDERS,

OF GLOUCESTER,

MASSACHUSETTS.

BOX-HINGING MACHINE.

SPECIFICATION forming part of Letters Patent No. 670,816, dated March 26, 1901,

Application filed January 5, 1900, Serial No. 455.

To all whom it muay concern:

Be it known that I, DAVID HENRY SAUN-
DERS, a citizen of the United States, residing
at 13 Addison street, Gloucester, in the county
of Essex and State of Massachusetts, have in-
vented new and useful Improvements in Box-
Hinging Machines, of which the following 1s
a, spemﬁuatmu.

This invention relates to certain new and
useful improvements in box - hinging ma-
chines for the purpose of automatically hing-
ing wooden or other boxes by means of 1n-
terlocking wire staples; and it consists of the
novel combination and arrangement of parts
hereinafter more particularly described, illus-
trated 1n the accompanying drawings, and
particularly pointed out in the ela,lm hereunto
annexed.

In describing the invention in detail refer-
ence is had to the aceompanying drawings,
forming a part of this specification, where-
in like reference-letters indicate correspond-

ing parts throughout the several views, and
wherem-—-—-

Figure 1 represents a side elevation of the

il_npmved box-hinging machine, showing the
box and cover clamped in position for hing-
ing, with the staple driven through the cover.
Fig. 2 represents a similar side elevation seen
from the opposite side of Fig. 1. Iig. 3 rep-
resents a detail front elevation of the wire
feeding, guiding, and cutting device as seen
from X in Fig. 2. Fig. 4 represents a rear
view of Fig. 3. Fig. 5 represents a cross-
section on the line 5 5 shown 1n ¥Kig. 4. Fig.
6 represents a detail top plan view of the box
and cover supporting deviece. Fig. 7 repre-
Fig. 8 repre-
sents a cross-section on the line 8 8 shown in
F]g. 7.
the line 9 9 in Fig. 3, showing the wire cut-
ting and pointing device. Fig. 10 represents
a bottom plan view of the said wire cutting
and pointing device as seen from Y in Fiyg. 3.
Fig. 11 represents a rear view of a portion of
the box and cover or box parts after being
hinged together by the interlocking staples

Fw 12 lepre&.ent% a top plan view Of Fig. 11.

Flg. 13 represents a cross-section on the line
13 13 shown in Fig. 11. Fig. 14 represents
Fig.

an enlarged view of one of the staples.

Fig. 9 represents a cross-section on

1

|

[

sents a side view of Fig. 24.

(No modeld

15 represents a vertical longitudinal section
of the two staple forming and driving de-
vices, showing one of said devices in position
immediately after its staple is formed and

driven and showing the other one in position

just previous to for'mmg and driving its sta-
ple. Fig.16 represents a cross- sectwu on the
line 16 16 shown in Fig. 15. Fig. 17 repre-
sents a longjtudinal section on the line 17 17
shown in Fig. 19.
side view of the two staple-receivers, show-
ing one of the same raised to its normal po-

sition after its staple has been driven and

showing the other in its lowered position dur-
ing the driving of its staple. Kig. 19 repre-

sents a cross-section on the line 19 19 shown

in Fig.18. Fig. 20 represents a cross-section
on the line 20 90 shown in Fig. 18.
represents a side elevation of one of the sta-

Fig. 18 represents a detail

Fig. 21

55

60

7O

ple former, driver, and receiver, showing the =
wire blank after being cut off and in position

for being formed and driven.
sents a detail side elevation of mechanism for

operating the staple-forming device and re-

celver-bar.

Fig. 22 repre-

Fig. 23 represents a detail side

elevation of mechanism for operating the box
and cover supporting and clamping device. -

Fig. 24 represents an end view of the rocking

levers for operating the staple formin
ceiving, and driving devices.

g, re-

Fig. 25 repre-
Fig. 26 repre- .

sents a detail rear view of the female and
male formers, showing the staple in the act

of being formed. Lig g .
side elevation of the driver-bar and driver.

. 27 represents a detail

55

Fig. 28 represents a detail side elevation of
the receiver-bar and receiver, and Fig. 29

represents a detail side elevatwn of the maalelp.' |
90

former.

Similar letters refer to similar parts wher |

ever they occur on the dlffereut parts of the o

drawings. -

In the drawings, A I'epresents the ba.se or
pedestal, to whleh is secured the gooseneck-
frame B B’, as shown.

In the frame portion

B’ is JOUPDdled a rotary driving-shaft C, on .
‘which is loosely Jonmd,led a pulley D, to

which a constant rotary motion is applied by

means of belt-power, as usual. A suitable
or well-known

100 -
cluteh is mberposed between .
said pulley D and shaft C, whlch eluteh is.
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preferably actuated by aspring-pressed pedal-
lever K and suitable intermediate connecting
mechanism, as is common in cluteh starting
and stopping mechanism for machines in
which the depression of a pedal-lever will
cause one complete rotation to be imparted to
the driving-shaft. Such cluteh mechanism
forms no part of my present invention, and

need therefore not be desceribed in detail.

On the driving-shaft C issecured a disk ',
provided with a erank-pin C”, pivotally con-
nected to a link C3, the forward end of which
18 pivotally connected to a rock-lever F, se-
cured to a shaft f, journaled in a sleeve g,
which latter is journaled in a bearing in the
forward portion of the frame B’, as shown in
Figs. 1, 24, and 25. To the other end of the

rock-shaft f are secured levers ' K, suitably

connected to the staple-driving devices, as
will hereinafter be more fully described.

To one end of the sleeve gis secured a lever
G, the lower end of which is pivotally con-

nected to a link G', to which a longitudinal

reciproeating motion is imparted by means of
a cam G, secured to the driving-shaft C, said
cam engaging pins or pins and rolls g"” ¢'' on
the link G', as shown in detail in Fig. 22. To
the opposite end of thesleeve g aresecured the
levers G° G°, which are suitably connected to
the female former-bars, by which the staples
are formed and the receiver-bars actuated, as
will hereinafter be described.

In this machine I make use of a pair of

stationary guides or cases, arranged, prefer-

35

40

ably, at a right angle to each other, each of
sald guildes or cases containing a laterally-
movable male former and a longitudinally-

movable female former for the purpose of .

bending the pointed staple-wire blank into
the form of a staple, each such guide or case
also containing a longitudinally - movable
driver-bar for driving the finished staple and

- a longitudinally-movable throat or staple re-

45

50

ceiver, in which the staple is forced by the
driver previous to thedriving operation and
guided therein during the staple-driving op-
eration. Such longituadinally-movable staple-
receiver i1s moved downward toward or in
contact with the box and cover previous to the
driving of the staple by means of the female
former-bar, which during its descent comes
in contact with the said throat or receiver
and holds the latter in contact with the box

~ and cover, or nearly so, during the staple-

55

driving operation, by which arrangement the
looped portion of the stapleis prevented from

- spreading sidewise during the operation: of

driving and clenching the said staple.

The two devices for forming, receiving,
guiding, and driving the staplesare shown in
Figs. 2, 15, 16, 17, 18, 19, 20, 21, 26, 27, and 28,

each such device being composed of a station-

ary gulde or case H, in which are longitudi-

nally movable the female former-bar I and

driver-bar . The female former-barIis re-

iy

670,816

pivotally connected to said former-bar by
means of a link g°% as shown in Fig. 2. The
driver-bar K is reciprocated by the rocking
lever F’, which is pivotally connected to said
driver-bar by means of a link 7', as shown in
Fig. 2. To the lower end of the former-bar
I is secured the female former <. (Shown
1in Figs., 15, 17, and 26 and 1n dotted lines in
Fig. 21.) |

/c is the driver, secured to the lower end of
the driver-bar, as shown in Figs. 15, 16, 17,

18, 20, 21, and 27.

L is the throat or receiver, attached to or
made integral with the lower end of the re-
ceiver-bar /, which is normally held raised,
as shown 1n the right-hand portion of Fig. 15

70

30

and left-hand portion of Fig. 18, by the influ-

ence of a suitable spring M. (Shown in Figs.
15 and 17.)

The throat or receiver L is automatically
forced downward toward or in contact with
the box N and cover N', as shown in the left-
hand portion of Fig. 15 and right-hand por-
tion of Fig. 18, during the driving of the
staple, and such downward motion of said
throat or receiver is caused by the lower end
of the female former-bar I coming in contact
with the throat or receiver during the down-
ward movement of said former-bar after the
staple has been formed. After a staple has
been driven and the female former-bar I
raised upward the throat or receiver L is au-
tomatically raised to the position shown in
the right-hand portion of Fig. 15 and le{t-
hand portion of Fig. 18, by the influence of
the spring M, in which position it remains

until another staple has been formed and

ready to be driven.
In the operation of the machine the throats

QO

95

100

105

or receivers Lare alternately held against the

box and cover and raised above the saime, so
as to cause one of sald receivers to get out of
the way of the other.

In combination with the longitudinally-

movable female former 7z I use a laterally-

movable or oscillating male former O, which
18 pivoted to the case I at O', as shown in

I1IO

Figs. 15, 17, and 29, and said male former is

normally held in its inward position for the
formation of the staple by the influence of the
spring O”, as shown in Fig. 17. |

The inner portion of the male former O is

115

provided with a noteh or recess O3 adapted

t0 receive the wire P previous to its being cut
off to the desired length for the formation of
the staple P, and the said wire after being
cut off to the desired length is retained in
sald notch until the female former in its de-
scent causes the staple to be formed by being
bent on the opposite sides of the male former.
After the staple has thus been formed the
male former is pressed outward to the posi-
tion shown in the left-hand portion of Ifig.
15 by the receiver-bar [/ coming in contact
with a cam projection O*on said male former,

ciprocated by the rocking lever G, which is i thus auntomatically moving the male former

120

125

130
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out of the way of the staple, so as to allow it
to be driven during the descent of the driver-
bar and its driver.

The various parts comprising the staple
forming, guiding, and driving devices in one
cuide or case H are arranged aJt a right angle

£o the corresponding parts in the other gmde'

or case, so as to malke and drive one staple
at a right angle to the other.

To each of the staple forming and driving
devices is fed a wire P from a reel P", and
in practice I prefer to feed such wire throuuh

a guideor track Q. (Shown in Figs. 2and 3. )

In connection with this machine I use for
each of the two staple forming and driving
devices an intermittent wire-tfeed device,
preferably composed of a pair of feed-rollers
R R/, geared together and secured, respec-
tively, to shafts » ', journaled in bearings in
the frame porsion B’, as shown in Figs. 2 and
3. To one end of the shaft r is secured a
voar 7', the teeth of which mesh in the teeth
of a Sewmental gear R?, secured to a shaft r3,
Jmunaled n a bea,lmg in the frame portlon
B, as shown in Figs. 1 and 4. The seg-
mental gear R?is provided with a forked arm
or extension R* to which an intermittent
rocking motion is imparted by a pin or pin
and roll X', attached to the upper end of the
driver-bar K, as shown 1n Figs. 2, 15, and 17.

The feed of the wire takes place during the

downward movement of the driver-bar K,
which causes the feed-rollers R R’ to turn in
the direction of arrow shown in Iigs. 2 and
3. During the upward movement of the
driver-bar K the segmental gear R° and its
forked arm R* are automatically moved to
the position shown in Fig. 2, and during such
movement the wire-feed rollers are held sta-
tionary by means of any suitable pawl-and-
ratchet mechanism usually employed in in-
termittent feed devices for this purpose. In
connection with such intermittent feed mech-
anism I prefer to employ any well-known de-
vice or mechanism for regulating the length
of the wire that is being fed, according to the
size or length of the staple that 1s to be formed.
I wish to state that I do not desire to con-
fine myself to any particular construction of
the intermittent feed device or means for
regulating the length of the feed, as this may
be done in any suitable manner without de-
parting from the essence of my invention.
In.conneetion with this my improved box-
hinging machine I use a wire pointing and
(.,utmuu'-off devme prefembly constructed as
followa S is a stationary shear, and S is a
movable shear, between which the wire is fed
previous to bemu formed and driven. The
shear §'1is moved downward across the face
of the stationary shear S by means of a cam
or projection R’ on the rock-shaft 7%, as shown
in Fig. 3, and after the wire has been cut and
pomted the cam R?is au tomatically released
from said movable shear, which is then au-

‘tomatically raised above the stationary shear

of the frame portion B’ or a projection there

Fig. 3. The wire is fed to one of the cases
or guides H at a right angle to the wire fed
to bhe other guide or case, so as to canse the
staples to be TFormed and driven interlocked
at a right angle to each other.

With this machine I useanautomatic mech-
anism for forcing and holding the box and
cover against the under side of the frame por-
tion B’ or a projection thereon during the
staple-driving operation, and 1t 18 construeted
as follows: T 1" 1'epre=sent the angular box
and cover support, on which T is the vertical
and T’ the horizontal portion. Upon the ver-

| tical portion T is vertically adjustable a

.....

bracket T, upon which the bottom of the
box N is supported during the box-hinging
operation, as shown in Figs. 1 and 2. Thea
bracket T is yieldingly supported on a spring
T3, interposed between the under side of said
bracket and a vertically-adjustable stop or
rest T4 (Shown in Figs. 1, 2, and 7.) The
object of the spring T3 which is interposed
between the rest T 2nd the lower part of the
bracket T, is to compensate for slight varia-
tions in the depths of the boxes that are being
hinged. The rear portion of the cover-sup-
port T' is provided with a similar yielding
bracket or gage f'’, bearing against a spring
{3, interpoqed between said bracket and a rest
or stop 7!, adjustably secured to the box-sup-

75

30

Q0

95

port T', as shown in Figs. 1, 2, 6, and 7, and

this is for the purpose of eompenscmnw for
the slight variations in the width of the cov-
ers that are to be hinged by the improved ma-
chine. |
zontally adjustable relative to a slide-bar U,
that is guided upon and made vertically ad-

justable relative to the front portion of the

frame B, as shown in Figs. 1, 2, 6, 7, and 8.

100

The vertical box-support T 1s hori-

105 .

The objeet of making the box-support T

horizontally adjustable is to enable the box

and cover to be adjusted relative to the sta-

ple-driving devices, so as to cause the inter-

110

locking staples to be driven in such a posi- .
tion as to make the cover fit properly on the

top of the box when the coveris closed thereon.

The slide-bar U is guided in vertical ways

on the front portion of the frame I3, and to 1t

the upperend of which 18 pivotally connected
to a rock-lever U”, pivoted at U?to the frame
B and having at its rearend a pin or pin and

roll U%, actuated by a cam U?®, secured to the
rotary driving-shnft. C, as shown in Figs, 1.
The said cam U® serves to move the

and 23.

is pivotally connected an adjustable link U’,

_"I'QQI?: N

box and cover supports upward, soastohold - .
the box and cover up against the underside .

on during the staple forming and driving op-
eration.

lever U", causing the box and cover snpports

T T' to descend by agravity, thus enabling the

- 125

_ After a pair of interlocking staples T
| has been driven through the box and cover, = .
respectively, the cam U“ ceases to act on the - "

130

operator to remove the hinged box and cover[ .

or to move the same homzont&lly into posi- b

by the influence of a spring S”, as shown in | tion for receiving another set of hlnges.
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The clamping device. for automatically
clamping the rear side of the box N against

the vertical portion T of the box-support and

clamping the cover N’ against the said rear
side of the box and between it and the gage
¢ is constructed as follows: To the lever U”
is pivoted at. v a link V, the upper end of
which is pivotally connected to a bell-crank
lever V', the latter being pivotally connected
to an adjustable link or rod V", the forward
end of which is connected to a clamp-bar W,
having a downwardly-extending clamping
projection w, provided with a suitable clench-
ing-surface and adapted to clamp the back
of the box N against the vertical box-sup-
port T and front edge of the cover N’, and
to hold such parts properly clamped together
during the staple forming and driving op-
eration, asshown in Figs. 1and 2. Theclamp
w 18 automatically released when the cam
U® ceases to act upon the lever U”, at which
time the upward pressure on the box and
cover support is likewise released, enabling
the operator to adjust or remove the hinged

box and cover, as may be desired.

It will be noticed that in this my machine
the two staple forming and driving devices
are arranged at a right angle to each other in
a vertical plane, s0 as to cause the staples
from the said two devices to be driven prop-
erly interlocked through the box and cover,
respectively, and it will also be noticed thdt
the staple forming, guiding, and driving

mechanism in one of said devices is arranged

at a right angle to the corresponding parts
in the other device for the purpose of plac-
ing one staple in position to be driven inter-
locked with the other staple.

The operation of the machine isas follows:
The operator places a box-cover or box part
N’ on the horizontal cover-sapport T' and
agalnst the yielding gage {” on such support
and places the box or box part N upon the
ylelding bracket T' of the vertical portion

of the box-support, after which he starts the

machine, causing the antomatic clamping de-
vices to force the box in close contact with
the front edge of the cover and vertical por-
tion of the box-support and causing the up-

per edge of the box and the cover to be con-

fined and clamped between the vertically-

tionary projection on the frame of the ma-

chine, thus holding the box and coverrigidly

clamped in position for receiving the wire
staples, as shown in Figs. 1 and 2. During

a previous partial rotation of the driving-
shaft a wire has been fed, cut, and pointed, |
formed into a staple, and placed into one of
the throats or receivers, which, during such |
partial rotation of theshaft, has been moved |
~downward toward or in contact with the box

first staple.

670,816

and cover. The driver descends and causes
the staple to be forced through such throat or
receiver and into and through the cover and

clenched against the box and cover support.
The throat or receiver and the staple form-
ing and driving device are then automatically
raised in position for forming and driving a
subsequent staple, the blank for which has
been fed and cut during the driving of the
While the box and cover are
still elamped in position the throat or receiver
of the other staple forming and driving de-
vice descends toward or in contact with the
box and cover, and the descent of its driver
causes a previously-formed staple, cut off

75

from another wire fed at a right angle to

the first, to be driven through the box and
clenched against the clamping device and in
such a manner as to be interlocked with the
previously-driven staple. The throat or re-
ceiver and the staple forming and driving de-
vice for said second staple are then automat-

| ically. raised in position for forming and driv-

ing a subsequent staple, the blank for which

has been fed and cut during the driving of
The clamping device is

sald second staple.
then automatically released and the box-sup-
port lowered to its lowest position, enabling
the operator to laterally adjust the position
of the box and cover relative to the staple
forming and driving devices for receiving an-
other hinge in a manner as above described,
or removing the hinged box and cover to be
replaced with a fresh box and cover to be
hinged together as before, and so on during
the operation of the machine.

Having thus fully described the nature,con-
struction, and operation of my invention, I
wish to secure by Letters Patent and claim—

In a box-hinging machine, a pair of pivoted
spring - pressed alternately- operating later-
ally-moving male formers, each adapted to
receive a cut of wire from which a staple is
formed, a pair of alternately-operating longi-
tndinally-moving female formers adapted to
engage the said cuts of wire for forming the
same Into staples, a pair of spring-actuated
alternately-operating longitudinally-moving
throats or receivers adapted to receive and
automatically remove the said male formers,

alternately-operating longitudinally-moving
driver-bars adapted to engage and drive the
sald staples in a box and cover for hinging
the same together. |

In testimony whereof I have hereunto set
my hand in presence of two subsecribing wit-

nesses. |
DAVID HENRY SAUNDERS.
Witnesses:
ALBAN ANDREN,
MARGARET E. DALEY.
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from engaging with the staples, and a pair of
adjustable box and cover support and a sta- |
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