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UNITED STATES

Patent OFFICE.

GEORGE M. GRISWOLD, OF NEW HAVEN, CONNECTICUT. -

PAPER-BOX-BLANK FEEDING AND FOLDING MECHANISM.

SPECIFICATION forming part of Letters Patent No. 694,635, dated March 4,19082.

Application filed June 25, 1901,

To all whom it may concern.: :
Be it known that I, GEORGE M. GRISWOLD,
a citizen of the United States, and a resident
of New Haven, in the county of New Haven
and State of Connecticut, have:invented cer-

tain new and useful Improvements in Paper-.

Box-Blank Feeding and Folding Mechanism,
of which the following is a specification. -

My invention relates to new and useful im-
provements in paper-box machinery, and es-
pecially to that class utilizing specially-pre-
pared blanks from which to form the box, and
further relates to mechanism of that class for
feeding, gluing, and folding prepared blanks
into tubualar boxes.

It isthe first object of my invention to pro-

“videa desirableand practical pnéeumaticfeed-

ing device for paper-box machinery whereby
the blanks may be successively picked up.
from a pile and fed forward one by one to the
gluing and folding mechanism, to provide
novel mechanism for the above purpose which

- isdurable, reliable, and positivein its action,
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- machine complete.
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yet simple in construction and operation and.
requiring but a single attendant for several
machines; finally, to improve the construe-
tion of box-folding mechanism generally and
better adapting it to- my improved feed, as
will later be fully described.

With the above objects in view my inven-
tion resides and consists®in the novel con-
struetion and combination of parts shown
upon the aceompanying six sheets-of draw-
ings, forming a part of thisspecification, upon
which similar characters of reference denote
like or corresponding parts throughout the
several figures, and of which—

Figure 1 shows a front elevation of a paper-
box-folding machine of my own design, in-
cluding my novel pneumatic blank-feeding
mechanism. Fig. 2 is a side elevation of the’
complete machines as seen from- the right of
Fig. 1. Fig. 3 is a transverse cross-section
taken on line A A'of I'ig. 5.. Fig. 4 is acen-
tral eross-section on line B B of Fig. 5 and
taken at a right angle to the section-line. be-
fore mentioned. Fig. 5 is a plan view of the
Fig. 6 shows a separate
plan view of one of the box-blanks adapted
to be fed forward and folded by my novel de-
vice. Fig. 7is a perspective view of .a box
folded and glued as it appears after having

‘in the ecenter of the preceding figure.

Serial No, 65,953, (No model.)

1'been operated on by my mechanism. . Fig. 8

shows a perspective view as seen from the un-
der side of the box-blank pickers and carrier
‘comprising the essential elements of my feed-
ing mechanism. Fig. 9is a central longitu-
‘dinal section of the carrier or former shown
Fig.
10 is a central longitudinal section of one of
the two pickers or holders shown in Fig. 8,
which operate together to pick up and hold
a blank until takéen by the carrier previously
mentioned.

Referring in detail to the eharacters of ref-:

erence marked upon the drawings, 1 I repre-
sent vertical sides of the frame for the ma-

chine, 2 a top bed-plate, and 3 an intermedi-

ate plate, which together with the above parts
constitute the main frame of the machine.
4 indicates the main driving-pulley; 5, its

‘shaft; 6, a fly-wheel on said shaft, and 7 a

cam-groove-on the inside of said fly-wheel.
From the shaft 5 the several parts of my ma-

.chineare operated through gears, cams, lever,

and sprocket-chain connections, all of which
T will endeavor to describe in their respective
order. ’

Beginning with the connections for driving
the rear shaft 8, journaled in the vertical
sides of the frame, it will be seen that adja-
cent to the pulley 4 upon the shaft 5 is a gear
9, which meshes with and drives an idler
mounted on the side frame, (see Figs. 4 and
5,) which in turn meshes with and drives a
third gear 10, secured to the rear shaft 8.
This shaft, therefore, is continuously driven
in its bearings, (see Fig. 3,) carrying with it

"| the two cams 11, secured thereto, and serves
‘to afford a medium through which the deliv-

ery-rolls and other mechanism are operated.
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As before stated, my machine forms boxes -
from blanks which are supplied to the ma- °

chine by an attendant, being placed in a suit-
able receptacle from which they are succes-
sively taken.
starting place of the .blank, I will conse-
.quently begin there with the description of
the machine and follow out the several sets
iof mechanism which in turn operate upon the
blank,

.12 represents the blank receptacle or box,
whieh is provided with vertical walls on two
sides and a portion of its rear end. This box

Since this receptacle is the’
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is carried (see Figs. 1 and 4) upon two verti-
cally-disposed movable rods 13, mounted in
a rectangular frame 14, rigidly secured to a
transverse rod 15, which latter is likewise rig-
idly secured in brackets 16, secured to one
edge of the vertical sides of the frame. Each
of these rods 13 is provided with a coil-spring
17, wound thereon with one end abutting
against the lower end of the rectangular
frame, the otherend being engaged by an ad-
justable collar 18, secured to said rod. The
purpose of this spring, as will be apparent,
is to normally hold the rods and its blank-
carrying box in an elevated position against
the pickers 22, later to be deseribed, asshown
in Tfigs. 1 and 2. To the lower end of these
rods is-attached a yoke 19, carrying a central
eye forthe attachment of the forward end of
the cam-actuated arm 20, which latter is
loosely mounted upon the rear shaft 8, be-
fore mentioned, and carries a roll for the en-
gagement of the cam 21 on the maindriving-
shaft 5.

From the foregoing construection it will be
seen that the blank-carrying box is succes-
sively moved up and down to the positions
shown in Figs. 1 and 4. This movement is
for the purpose of raising the pile of blanks
up, so that the top one will come in contact
with the pickers 22. (Shown on several fig-
ures of the drawings and in detail in Fig. 10.)
These two pickers 22 are of like construetion,
arranged over the blank-box and adjacent to
the sides thereof, as clearly appears in Figs.
1 and 5. The pickers in question are pro-
vided with a flat smooth under surface hav-
ingaseriesof air-induct holes 23 therethrough
into the hollow interior, as clearly appears
in Fig. 10. Said piekels are further detach-
ably connected to a piping 24, which is first
carried outward and then downwatd to con-
nect with a transverse pipe 25, which in turn
is provided with suitable eouplings to an or-
dinary three-way valve 26. The air-suction
for the pickers controlled by this valve is
generated by a blower 27, the same being
connected with the said valve by a Hexible
pipe 28.. These pickers and pipe connec-
tions are suitably supported through vertical
posts 29, secured to brackets 30, rigid on the
rod 15. The pipe connections described serve
to communiéate an air-suction from the

‘blower through the valve to the holes 23 in

the carrier sufficient to insure a grasping of
the.top blank by said holders when the box
is in the raised position, (shown in Fig.1,) it
being obvious, of course, that as the box is
lowered all the blanks therein descend with
it except the top one, the top surface of which
is grasped by the pickers, as recited. The
top blank referred toisconsequently retained
by the pickers in an elevated position until
the pneumatic earrier 31 (shown particularly
in Figs. 8 and 9) comes forward and grasps
the blank intermediate of the pickers by air-
suction. This carrier, as will be seen, com-
prises a flat rectangular-shaped piece of sheet
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metal having a top central raised hollow rib
32, with a series of air-induets 33, located
tlnouwh the under side, as eleally appears in
Figs. 8 and 9. The carrier is provided with
an elbow 34, detachdbly connected to a suit-
able transverse pipe 35, which latter in turn
is mounted in a standard 36 of a reciprocat-
ing slide 37. This pipe 35 is operatively con-
nected by a flexible pipe 38 to the three-way
valve before mentioned, and consequently
serves to communicate a suetion to the car-
rier from the blower at proper intervals and
at such times as may be required to insure
the engagement of the blank by the said car-
rier and to convey it forward for delivery to
theforming mechanism. Thethree-way valve
in question is operated from the cam 39 on
the main driving-shaft 5, as will be clearly
seen from Figs. 1'and 2, through a link 40,
one end of which is connected to acrank-arm
of the valve-stem, the other end divided,strad-
dling the drivi nﬂf-shafr and provided’ With a
spring 41 to insurethe roll on said link snugly
engaging the periphery of the cam, as will be
obvmuqu apparent, and causing the valve-
stem to be turned to shift the suetion to elthel
the pickers or carrier.

The carrier in question is prov1ded with
not only a reciprocating movement to convey !

the blanks from the box tothe folding mech-

anism, but also with a slight vertical move- -

ment required to lower the blank from the
line of its feeding-box and gluing-rolls to that

of the folding mechanism, the latter being:

slightly below, as will be seen from I'ig. 4

The reciprocating movement for the carrier

is obtained from the cam 7 in the fly-wheel 6
through a vertically-disposed arm 42, loosely
mounted upon the outer end of the rocker-
shaft 43, secured in the sides of the frame

and carrying a roll 44 for engagement by said’
The upper end of thisarm is provided:
with a link 45, connecting it with the slide:
37, before mentioned, and whereby a recip-

cam.

rocatmtr movement is imparted from the arm
thereto The slidé 37 is mounted in a suit-
able way 46, which is not directly attached to
the sides of the frame, but is carried by a ver-

tically-movable slide 47, (see Figs. 2 and 3,)
which is provided with suitable ways to oper-

ate in the parallel vertical edges of the side
frame. This vertical slide is supported and
operated through a link connection 48, one
end of which is connected therewith, the op-
posite end being connected to an arm 49,
rigidly secured to the rock-shaft 44, before

recited. The rock-shaft is further provided-

125
sides of the frame and disposed at an angle-

with asecond arin 49*, intermediate of the two

to the first-named arm, carrying one end of a
cam-actuated link 50, the opposite end of said
arm being divided to straddle the driving-
shaft and is provided with a roll to engage
the surface of a cam 51, mounted on- said
shaft.

From the foregoing it will be obvious that
by the rotation of the driving-shaft the cam
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51, through its connections, w111 rock the 1ock-
sha,fb whlch in turn 1mparts a vertical re-
clproea,tlntf movement to the slide. The cams
fortheseveralsets of mechanism are of course
properly shaped and timed, so as toinsure the
performance of the several operations in their

* respective orders as may be necessary for the

10
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successful operation. )
As the blank is carried forward from the

box to the folding mechanism one edge thereof

isglued. Thisoperation is performed through

the following mechanism: Adjacent to the

gear 9and upon the shaft 5 is a small pulley
connected by a belt 52 with a similar pulley
on ashort shaft 53, journaled above in a bea-
ing of the vertical side 1, and carries a glu-
ing-wheel 54 upon its inner end. (See Fws
1 and 4. ) In practice the periphery of this
wheel turns in a glue- -potb 55, mounted on a

suitable pedestal secured to the intermediate

plate 3. "The glue of this pot can be heated,

if desired, in the usual manner by the con-
nection therewith of steam - pipes. (Not
shown.) . The periphery of this glue-wheel
(see Fws 4 and 5) travels throuoh a slot in
the top bed plate 2, protruding sufﬁment]y to
engage one edge of the box-blank as it is fed

 fory ward A small adjustable wheel 56, mount-

30

ed in a bracket 57, secured to the bed plate,
serves to hold the ed(fe of the box-blank down

against the 0ﬂue-wheel as said blank is fed.

thereover. ‘
After the blank is carried forward from the

 box through the gluing-rolls the slide 47 is

35

40

lowered, thus lowennd the. carrier and its

blank (see Fig. 8) down between the strips 58

secured to nhe top bed-plate, thus causing the
blank to bend on the lines a b (see Figs. 6 and
7) between the side edges of the carrier and
the vertical inner edo"es of the strip in ques-

. tion, whereupon the folders 59, located at

45

S0

55

60

elther side,.are moved inward, so as to turn
said Vertlcallv disposed bent edges of the
blank in over the top of the-carrier, press-
ing the edge d down upon the glued edge c,
thus unltmg the two, forming a tubular box,
as shown in Fig. 7. ~The folders 59 consist
of bell-crank levers pivoted to brackets 60,
secured tothe intermediate plate of the frame,

and carry adjustable plates 61 on the upper.

ends, which constitute the means for directly
engaging the blanks. These folders arealike
in cons‘nruc’oion and are each provided with

link connections 62 with an arm 63, pivoted.

to the vertical sides of the frame. (See Figs.
1and 8.) The free end of these arms con-
tain rolls to ride upon the surface of cams 11,

secured to the rear shaft 8. It will thus be.
seen that with-the rotation of the shaft the,
arm 63, together with its link, is raised and:

lowered, thus throwing the operative ends of
the Iormers in and out to and from the car-

. rier in a manner to fold and stick the blank.

65

After the blank has been folded in the man-

ner deseribed the next and final requisite of,

the machine is to strip.the box from the car-
rier and eject it from-the machine.

This is-

—

3

done by the employment of a pair of contin-
nously-driven rolls located at the rear of the
machine adjacent to the end of the carrier
and which I will next deseribe.

Upon the main driving-shaft 5 is a large
sprocket-wheel 64, (see Figs. 1, 8, and 4,) con-
nected .with and driving a smaller sprocket
65, mounted on a short hub loosely journaled
on the rear shaft 8. This hub also carries a
second sprocket 66, which is connected by a
chain 67 with a smaller sprocket on the shaft
of the lowerstripping-roll63.. Thisroll-shaft
is connected by means of small gears with the
shaft. of the upper. strlppmd-loll 69, which
operates in conjunction with the lower one
to grasp the folded box and deliver it from
the machine to the rear into any suitable re-
ceptacle or stacking device. These rolls 68
and’ 69 are journaled in the upper end of a
vertically-disposed arm 70, loosely mounted
on therearshaft8. - A spring 711isinterposed
between this arm and the intermediate plate
3 and serves to draw the arm inward, so that
the rolls thereof will be moved. close to the
folding mechanism in a-manuer to engage the

forw ard edge of the box folded the1eby One
‘end of a shovmg link 72 is connected to this.
arm, (see Fig. 4,) while the other and divided-

oend straddles the main driving-shaft and car-

ries a roll to engage the perlpheral surface of .

a cam 73, which construction serves to force
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the arm rearw&rd against the resistance of °

the spring: before mentioned better to insure
the free delivery of the folded box from the
machine.

From the foregoing it Wlll be seen that the
rolls in quesmon are COIltlnllOl]SlV driven and
that the arms in which they are mounted are

given a. swinging movement backward and

forward Consequently as the rotating-rolls
are brought forward they engage the rearend
of the folded box and draw it off of the earrier
and away from the folding mechanism. As
the box is being drawn rearward through the

-100

105

IICG

rolls'the arm is given its rearwald throw, thus.
ejecting the eompleued b0t away from- the

machine. .
Having descrlbed the conshuctxon of my
machme, I will now briefly refer to.its opera.-

‘tion, which is as follows: As before stated,
the blanks from which the boxes are for med'

are previously cut into the form.shown in
Fig. 6, and these blanks are stacked in-the
box 12 one upon the other, asshown in Fig. 4.

This stack may be of any desired height, and
with thestarting of the machine from the po-
sition shown in 1‘10 4 the box will be raised
up by the pressure of the spring 17 when re-

leased by the cam 21 until the top blank en-
gages the under side of the piekers 22,at.

whlch instant the cam-controlled valve 26
opens to insure a suction through its connec-
tions to the pickers, thus.drawing the top
surface of the blank snugly against the ‘un-
der side of the pickers, Whele it is retained.
(See dotted lines, Fig. 4.) By a further
movement of the main shaft the box and. its
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blanks again descend to the position shown
in Fig. 4, whereupon the earrier moves for-
ward from the position shown in Fig. 2 and is
drawn downward between the pickers against
the central surface of the blank, whereupon
the air-controlling valve is again shifted to
createa suction through its connectionstothe
carrier and to cut the suction off from the
pickers, thus drawing the blank up snugly
against the under side of the carrier, which
retains the same and carries it forward be-
tween the glue-rolls and to the folding mech-
anism. During the backward movement of
the carrier and its blank the blank-box acts
tostick another blank to the underside of the
carrier and returns to its lowered position,
thus allowing ample time for any blanks
which might adhere to the top one to drop
back to its proper place in the box. When
the carrier reaches its extreme backward po-
sition, as shown in Figs. 2 and 5, it is lowered
down between the strips to bend the blank
on the lines ¢ b, deflecting the two edges up-
ward, whereupon the folders are moved in-
ward againstsaid-deflected edges, turning one
over on the other in a manner to unite the
extremeedgesc and d thereof. With the com-
pletion of this folding operation the verti-
cally-disposed stripping-roll arm is moved
forward; so thatsaid rolls will engage the rear
end of the box and draw it off of the carrier
and discharge it from the machine. With
this stripping movement of the box from the
carrier by the rolls the folders recede from
their outer or normal position and the carrier
again travels forward to obtain a further
blank. The machine, therefore, may he con-
tinuously and practically operated in the mman-
ner set forth with the assurance that single
blanks will be rapidly picked from the pile
and fed to the formers in a straight line.

Having thus described my invention, what
I elaim, and desire to secure by Letters Pat-
ent, is—

1. The combination with paper-box folders,
of a pneumatic device for feeding blanks to
said folders, the same comprising a recipro-
cating rectangular perforated formeraround
which the boxes are folded, an air-suction for
said former and means for delivering blanks
to said former.

2. The combination of reciprocating rec-
tangular pneumatic carrier for engaging and
feeding box-Dblanks and for holding said
blanks while being folded, folders for turn-
ing the edges of the blank over upon the car-
rier to form said blank into boxes, and means
for removing said boxes.

3. Thecombination with paper-box folders,
of a reciprocating former with pneumatic
means for grasping and holding a blank du: -
ing transit and while being folded over said
former.

4, Thecombination with paper-box folders,
of a former around which the blank is folded,
means for reciprocating said former to and
from the folders, and pneumatic means for
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causing the blank to adhere to the former dur-
ing transitand while the blank is being folded
thereon, and means for automatically deliv-
ering blanks to said former.

5. The combination with paper-box folders,
of a flat perforated hollow-former over which
the blanks are bent to form substantially a
rectangular box, means forreciprocating said
former to and from the folders, an air-suc-
tion for said former whereby the blanks are
caused to adhere thereto during transit, and
rolls for stripping the finished box from the
former.

6. The combination with paper-box folders,
of a hollow rectangular former with perfora-
tions through its under side and means for
providing a pneumatic suction for said per-
forations tocauseabox-blank toadherethere-
to, means for reciprocating said former toand
from the folders, and automatic means for
ejecting the finished box from the machine.

7. In a paper-box-forming machine, the
combination with a pair of stationary pneu-
matie pickers, of a blank-holder beneath the
pickers, springs for normally holding said
holderintoengagement with said pickers, and
means for lowering said holder against the
action of said springs, a reciprocating pneu-
matic blank-carrying former, folders to bend
the blank around said former, and means to
strip the box from said former.

8. In a blank-feeding device for box-form-
ing machines the combination of a pair of
pneumatic pickers comprising hollow tubular
bodies having aseries of holes on their under
sides to form engagements across the two
outer edges of the blank, connections for cre-
ating a suction through said holes and a valve
for controlling said suction, a reciprocating
pneumatic blank-earrying former adapted to
operate intermediate of said pickers to take
the blanks therefrom to suitable folders.

9. A paper-box-blank feeding device com-
prising a pair of elongated hollow pickers,
having a series of holes on their under side,
means for insuring an air-suction there-
through, means for controlling said suection,
means for successively causing the pickers to
engage a blank adjacent to its side.edges in
a manner to separate the same from the bulk,
and a pneumatic former for engaging said
separated blank and feeding it therefrom to
folding mechanism, where it is held during
the folding operation.

10. The combination in a feeding device for
box-forming machinery, of a reciprocating
blank-holder, means for successively taking
a single blank from said holder, a pneumatic
device for receiving said blank and feeding
it to the folding mechanism and eonstituting
a former around which the box is formed, and
means for removing said folded blank from
said receiving mechanism, substantially as
described.

11. Inabox-forming machine, the combina-
tion with a deviee for separating and receiv-
ing a single blank from the pile, a gluing de-
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vice, a pneumatic former around which the
blank is folded into a box and for feeding the
blanks to the folding mechanism, folders to

bend and stick the box around the former,

means for stripping said folded box from the
pueumatic former and ejecting the box from
the machine.

12. In abox-forming machine the combina-

tion with suitable folding mechanism, of a re-:

ciprocating former and blank-carrier around
which the box is formed, pneumatic connee-

5

tions for said former whereby a blank is en-

gaged and conveyed thereby to the folders,
means for delivering the blanks to the former,
substantially as deseribed.

Signed at Bridgeport, in the county of Fair-
field and State of Connecticut, this 21st day
of June, A, D. 1901.. : : .

GEORGE M. GRISWOLD.

Witnesses: : :

C. M. NEWMAN,
) J. S. PULLMAN.
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