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Serla.l No, 607,654, (No mudel )

To all wwivony i UL COILCCTT:

Be-it known that I, FREDERICK HART, a
subject of the Queen of KEngland, res1d1nﬂ' at
Poughkeepsie, in the eounw of Dutehess in
the State of New York, have invented a new
and useful Improvement. in Folding - Ma-
chines, of which the followmw 1S & spemﬁea-
tion.

T'his invention relates to a folding-machine
which is particularly designed for toldmcr to-
gether or closing the ﬂaps of blanks or pam-
phlets as the same are discharged from a

~ stapling or stitching machine which fastens
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the leaves of the pmnphlet together along the
back or fold by a line of s,taples smtches or
similar fastenings. The blanks or pamnhletq
are discharged from the saddles of these ma-

chines in sueh a way that the halves of each |

blank or pamphlet on opposite sides of the
line of staples or stitches are spread apart,
in which condition the blanks or pamphlets
cannot be stacked or piled. Tt is now cus-

tomary to close these stitched blankq or pam-
phlets by hand.

The object of thls invention is Lhe ptodue—
tion of a machine whereby the pamphlets are
automatically closed or folded, so that they
can be readily collected or stacked in a pile.

In the accompanying drawings, consisting
of three sheets, Figure 1 is a central 10110'1

tudinal nectlonal elevatlon of my 111:11)10\?@(:1

folding-machine. TFig. 2isa top plan view of
the same. Fig. 3 is'a front elevation thereof.
Fig. 4 is a cross-section in line 4 4, Fig. 2.

I‘ln 518 a fragmentary 101]&'1tudmal S@th()ll’ |

in lme 5 9, Fig. 2. Fig. 6 is a cross-section
in line 6 G, I‘lt 2, lookmn* rearward, TFig. 7
iS a dlfw‘lam 5]10\?1110" the form of the lowel
ouide. I‘Iﬂ' S 18 & dlamam ﬂlustlatlnn the
manner of closmn' the pamphlets

Like letters of refel ence refer to 11]1@ parts

in the several figures.

A represents the saddle or inverted - V-

which the partly-folded pamphlets are plaeed
80 as to straddle the saddle and be fed past the
stapling mechanism, w’ hich places a row of
staples along the fold of - the pamphlet, after
which the pmnphlets are discharged from the
rear end of the saddle, the fr ont: and rear
sides a o of which are usually arranged at

an angle of forty-five deﬂlees and. inclined
equally on opposite sides of its center.

The main frame of the folding-machine con-
sists, essentially, of two 10110’1tud1n3181de bars
B B, inclined so ‘as to ascend from the receiv-
Ing end to the delivery end of the machine,
{WO Cross- -bars 00’, connecting, reapeetwely
the front por tions and the rear portions of
these side bars, supporting-legs b? 63, and two
transverse an ﬂ"ulm budﬁe% or supports b* b7,
secured 1espechely, upon thefrontand rear
portwns of the longitudinal bars.

C represents a narrow longitudinal foldmw—-

table or guide-bar, to which the pamphlets

are delwemd from the stapling-saddle and
over which the bamphlets are carried in the
direction of theé arrow in FFig. 1 during the
OIJelatIOH of folding. This table as shown
in Iigs. 5 and 4, has the form of an inverted

‘channel eonslstmn of a web or body —plate C

and depending upper and lower flanges ¢’ ¢,
arranged along the longitudinal edﬂ’es of the
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web. The fr ont or receiving end of thlf: table

is arranged adjacent to the delwely end of
the smplmﬂ-saddk and has its web and its
upper fiange arranged at the same angle and

in line with the two parts of the dedle SO as

to form at that point practically a (30111311111-
ation of the saddle. This folding -table is
twisted ]onwwudlnally from 1its 1'101’1’0 to -1ts
rear end in the form of a long spiral and to
such an extent that the rear end of the web
is horizontal and 1ts ﬂ{mﬂas ver tle:-’tl as ShOW
- Iig. 6

c 1eplesems a front blaJeL.et and c* a rear
bracket, whereby the front and rear ends of
the foldmﬂ-ta,ble are connected with the main
frame and which are arranged on the lower
or depressed side of the table. The front
bracket is inclined substantially at the same
angle as the front end of the web of the table
and is secured at its lower end to the front

cross-bar b of the main frame preferably by
shaped table of a stapling-machine, upon |.c

casting it in one piece therewith, while its

upper end 18 connected with the 10W61 flange

of the web, as shown in Figs. 2 and 3. The

rear bracket ¢! is arranged llollzontallv or
substantially so and secured with its inner
‘end to the lower ﬂanwe of the web and with 100
its outer end to the ad,] acent longltudlnal bar
| of the main flame &s shown in Figs. 2 and 6.
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D represents the endless traveling tape |

whereby the pamphlets are carried along the
folding-table and through the folding mech-
anism of the machine. This tape passes
with 1ts receiving portion around a recelving-
roller «, arranced at the receiving end of the
folding- t.;tble, thence torwardly over the spi-
ral surface of the web of the table to the rear
end thereof, thence downwardly around a de-

livery-r ollu o', arranged at the delivery end
2 - .

of the table, thence downwardly and back-
wardly around a guide-roller d* to the place
of beginning. The receiving-roller d is ar-
1'.‘;111;;;@(1 witll its upper pmhou parallel and in
line with the top of the web, asshown 1n IFigs.
1 and 5, and 1s mounted on the upper end of
an inelined shaft «”, which is journaled in
bearings «* «°, arranged, respectively, on the
front DLracket ¢® and the front cross-bar 0.
The delivery-roller ' is journaled trans-
versely on the rear portion of the folding-ta-
ble with i1ts upper portion in line with the
horizontal rear end of the web. The inter-
mediate or guide roller ¢* is journaled ob-
liquely on the under side of the folding-table
near the receiving-roller.

L represents the driving-shaft, which is
journaled transversely in bearingson the rear
portion of the main frame and which is pro-
vided with inner and outer discharge-rollers
¢ ¢, respeetively.  The inner roller e is ar-
ranged in rear of the folding-table with the
upper portion of 1tsface in line, or nearly so,
with the carrying-tape, as shown by dotted
lines 1n Kig. 6 and in full lines in Figs. 1 and
2. The oute1 discharge-roller ¢ is ananged
on that side of the inner rolier toward which
the front end of the folding-table inclines.
Power is applied to the driving-shaft K by a
driving-pulley e¢*at one end of this shaft, and

motion is transmitted from the latter to the

front inclined shaft d® by a belt €, passing
around pulleys ¢! ¢’, seceured to these shafts,
aind around a guide-pulley ¢ journaled on
the main frame.

If represents an upper presser-tape,whereby
the pamphlet is pressed against the carrying-
tape D and the inner discharge-roller ¢ for
compelling the pamphlet to move therewith.
1The presser-tape passes, with its receiving
and delivery portions, around front and rear
presser-rollers 7 f', which press the upper
tape, respectively, against the receiving por-
tion of the lower table and the upper portion
of the inner discharge-roller . The inter-
mediate lower portion of the upper tape is
pressed against the lower tape by intermedi-
ate presser-rollers 7= and the returning por-
tion of the upper tape passes over the inter-
mediate presser-rollers, as represented in
Figs.lTand 2. Theseveral presser-rollers are
arranged at the proper angles to press the
operative portions of both tapes flat against
the web of the folding-table, the receiving
and delivery rollers of thelower tape, and the
mner discharge-roller. Hach of the presser-
rollers 1s yieldingly supported as follows:

589,083

G represents a rock-arm which pivotally
supports one of the presser-rollers at its frec
outer end and which 1s pwoted at 1ts 1nner
end on a2 transverse pin ¢, arranged on a
sleeve or bracket ¢'. The presser-roller is
51@1(111]{113? held in a depressed position by a
Spring ¢?, which surrounds the pivot-pin g
and is secured with its ends to said arm and
a Lhumb piece on the pivot-pin.

¢® is a longitudinal supporting-rod which is
secured mlh its end portions to the trans-
verse bridges of the main frame and upon
which the supporting-sieeves of the several
presser - rollers are :Jl,dj ustably secured by
means of set-screws ¢, so as to be capable
of longitudinal and transverse adjustment
1.1191"'(3011. The upper tape may be positively
driven at the same speed as the lower ‘[{Lpe by
means of intermeshing gear-wheels ¢° ¢, se-
cured, respectively, to the main driving-shaft
and the spindle ¢g* of the dem’ery-loller of
the upper tape, as shown in IFigs. 2 and 5.

If desired, the upper plebsel-mpe and 1ts
driving gear-wheels ¢° ¢ may be dispensed
with, in which case the pamphlets would be
pr essed by the presser-rollers directly against
the lower tape and the inner diselmrge-roller.
A larger number of presser-rollers 1s prefer-
ably employed in this case, in order to prop-
erly control the movement of the pamphlets,
which are comparatively short.

I represents a lower spiral or twisted guide,
and I' a somewhat similar upper guide,where-
by the two flaps of the blank or pamphlet are
turned from the downwardly-diverging posi-

tion in which they leave the stapling-table to

a substantially horizontal position, 1n which
nosition the pamphlet is delivered from the
folding-machine, so that the pamphlets will
readily stack themselves on asuitable receiv-
ing-board, platform, or lay-boy as fast as they
are delivered. Joachof these gnides consists,
preferably, of several bent or curved longi-
tudinal rods, (marked 7 ¢/,) respectively ar-

ranged side by side to form a twisted orspiral
ﬂ‘m{_le, as shown.

I prefer to construct each guide ol separate
rods, because this counstruction renders the
cuides light and affords ready access to the
different parts of the machine, so that any
defect in the operation of the machine can be
readily detected, but nevertheless each guide
may be constructed of sheet metal, 1f desired.

The front ends of both guides I I' are ar-
ranged adjacent to the delivery end of the
saddle of the stitching-machine, the front end
of the lower guide I being inclined in line
with the front portion of the saddle and the
front portion of the upper guide I’ being in-
clined in line with the rear portion of the
saddle, which angles are usually about forty-
five degrees from the horizontal.

The lower guide I begins at the [ront end
of the folding-machine in the same oblique
plane with the front portion of the saddle and
extends toward the rear end of the folding-
| machine and toward the rear side thereof
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~ with a spiral twist, so that this guide crosses

underneath the folding-table to the opposite

- side of the folding-machine, as shown in Fig.

2, and then rises to a horizontal position, as
shown in Figs. 1 to 4. The general form of
this guide is indicated in the diagram Fig. 7,
from which it will be seen that the lowest rod 7

- of this guide starts at the lowest point X at
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the front end of the guide and terminates at

the outermost point X' at the rear end of the

guide, while its uppermost rod ¢ starts at the
highest point Y at the front end of the guide

and terminates at the innermost point Y’ of

the rear end. This guide therefore has an
angulartwist of aboutone hundred and thirty-

five degrees or three-eighths of a turn. -

~T'he upper guide I' begins at the front-end.
of the folding-machine in the same oblique
plane with the rear portion of the saddle and
extends rearwardly on the same side of the

machine with a spiral twist of about forty-five
degreesorone-eighth ofaturn,and terminates
at therearend in ahorizontal position slightly
above the horizontal rear end of the lower
guide I, as shown in Figs. 2 and 6. '_

The front portions of the rods composing
the lower guide I are bent outwardly, so as
to direct the lower or front flaps of the pam-
phlets upon the inner side of the lower guide,
and the front ends of these rods are secured
to the front member of the front bridge b*.
The rear ends of the rods of the lower guide
are secured to the rear cross-bar &' of the
main frame. The front ends of the rods of
the upper guide I' are secured to the front
bracket ¢, and the rear ends of these rods
are secured to the rear bracket ci

As the blank or pamphlet leaves the sta-
pling-saddle the two flaps of the pamphlet di-
verge downwardly from the fold along which
the pamphlet has been stitched or stapled
and the folded portion passes upon the front
end of the folding-table. The portion of the
rear flap which is adjacent to the fold enters
between the lower carrying-tape and the up-
per presser-tape, or presser-roller, if no up-
per tape be used, and the pamphlet is seized
by these parts and carried over the folding-
table.
phlet the front flap of the same comes in con-
tact with the inner or rear side of the lower
gutde I at a greater or less distance in rear of
the front end of the guide, according to the
greater or less flexibility of the pamphlet,
and in being drawn along this guide the front
flap 1s raised and turned into a horizontal po-
The rear flap of the pamphlet comes
in contact with the rear side of the upper

- guide, whereby the rear flap is also turned

6o
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and raised to a horizontal position. When
both flaps have reached the rear ends of the
guides, the pamphlet has been folded around
the folding-table, which acts as a core or man-
drel for sustaining the pamphlet and retain-
ing the fold thereof in its proper position, as
represented in Fig. 6.

During this movement of the pam-

The mannerin which
both flaps of the pamphlet are turned into a

horizontal positionisindieated in the diagram
Fig. 8,1in which the full lines / ' show the po-

sition of the flaps on entering the folding-ma-

chine, the dotted lines /? [* the horizontal po-
sition of both flaps on leaving the machine,
the arc 2 the angular movement of the front
flap, and the arc z’' that of the rear flap.

“When the folded blank emerges from the rear
ends-of the folding fable and guides, it passes

75

with its folded portion between theinner dis- -

charge-roller e and the overlying presser-tape:

and with its outer loose portion over the outer
discharge-roller e', whereby the pamphlet is
delivered from the folding-machine in a hori-

80

zontal folded position, so that the pamphlet -

can bestacked upon a suitable receiving-table

or lay-boy which is arranged in rear of the
The outer or free
end of the front or lower flap has a tendency
to lag behind as it leaves the lower guide,

machine for this purpose.

which would interfere with the proper piling
of the pamphlets. Thisisovercome by mak-
ing the outer discharge-roller ¢ somewhat
larger in diameter than the inner roller e,
whereby the peripheral speed of the outer
roller is increased and the movement of the
trailing or lagging outer portion of the lower

flap is sufficiently accelerated to bring its

front edge in line with that of the upper flap
when the pamphlet is discharged. -

The speed of the carrying mechanism of
the folding-machine is preferably somewhat
greater than the speed with which the blanks
or pamphlets pass over the saddle of the sta-
pling -machine, so as to enable the folding
mechanism to take care of the product of the
stapling-machine. | o

The principal function of the upper guide
isto carry the upper flap over the rear bracket
¢t, which supports the rear end of the folding-
table. If the latter and the front support
are made sufficiently rigid to enable this
bracket to be dispensed with, the upper guide
can be dispensed with either entirely or as
to all that portion which extends rearwardly
beyond the front bracket, in which case the
upper flap 1s raised and turned into a hori-
zontal position by the lower flap and the lower
ouide. : ; |

The frame of the machine is preferably so
constructed that the end of the machine
which is nearest the saddle A can be raised
up out of the way when the stitching or sta-
pling machine operates on flat work which

\ does not require to be folded. In the ma-

chine shown in the drawings the side bars B
of the frame are for this purpose hung at
their rear ends on the shaft E, the front legs

b*are secured to the side bars B and rige and

fall with the same, and the rear legs b® are
stationary and affixed to the floor or to some
adjacent structure, such as the lay-boy,which
receives the folded blanks.

I claim as my invention— o

1. In a machine for closing folded blanks,
the combination with a propelling mechanism

‘which seizes each blank near its fold, of g
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folding-guide having i1ts rcceiving end ar-
ranged obliquely on one side of said propel-
ling mechanism and extending from 1its re-

celving end underneath the propelling mech-
anism lonwltudmally and spirally to the o

)..
posite side thereof, substantially as set forth.

o. In a machine for closing folded blanks,
the combination with a longitudinal folding
bar or table, arranged to support on its up-
per side the upper flap of the folded blank,
of a propelling-tape having its propelling por-
tion arranged upon the upper side of sald bar
or table, _a.nd a folding-guide having its re-
ceivingend arranged on the under side of said
bar or table to receive the lower flap of the
blank and extending from 1its receiving end
longitudinally and spirally to the opposite
side of said propelling-tape, substantially as
set forth.

3. In a machine J_'Ol closmﬂ' folded Dblanks,
the combination with a pr opellm o meehambm
which seizes each blank near its fold, of a
lower folding-guide having its receiving end
arranged obliquely on one side of said pro-
pelling mechanism and extending from 1ts re-
ceiving end underneath the propelling mech-
anism longitudinally and spirally to the op-
posite side thercof, and an upper twisted
folding-guide arrann'ed on the same side of
the propellnw mechamsm on which the rear
end of the lower folding-guide is mmnfred
substantially as set forth.

4. In a folding-machine, the combination

~with a longitudinal folding table or bar, and

a blank-propelling mechanism, of a twisted
folding-guide having its receiving end ar-
ranged obliquely below said table or bar and
on one side therecof, and its delivery end ar-
ranged horizontally on the opposite side of
said table or bar,substantially as set forth.

5. In a folding-machine, the combination
with a longitudinal folding table or bar and
a blank-propelling mechanism, of a twisted
lower closing-guide having its receiving end
arranged obliquely on one side of said table
or bar and its delivery end horizontally on
the oppositeside thereof,and an uppertwisted
closing-guide having its horizontal discharge
end arr mﬂ‘ed above that of the lower ﬂ'mde
and 1its oblique receiving end arranged on the
same side of said table or bar, substantially
as set forth.

6. In a folding-machine, the combination
with a twisted closing-guide, of a longitudinal
folding table or bar having ifs receiving por-
tion arranged obliquely and its delivery por-
tion horizontally, of a blank-propelling tape
having its upper propelling portion arranged
upon said table or bar and means whereby
the blanks are held down upon the tape, sub-
stantially as set forth.

7. In a folding-machine, the combination
with a twisted closing - guide, of a twisted

longitudinal folding table or bar, rollers ar-

uwed at the fmnt and rear ends of said
table or bar, a propelling-tape arranged with
its upper

carrying portion on said “table or

JR—

bar and passing with its end portions around
said rollers and means whereby the blanks
are held down upon the tape, substantially
as set forth.

8. In a folding-machine the combination
with a twisted closing - guide, of a twisted
longitudinal folding table or bar, rollers ar-
ranged at the front and rear ends of said
table or bar, a propelling-tape arranged with
its upper carrying portion on said table or
bar and passing mth its end portions around
said rollers and presser-rollers whereby the
blanks are held down upon the tape, substan-
tially as set forth. |

9. In a folding-machine, the combination
with a twisted closing -guide, of a twisted
longitudinal folding table or bar, rollers ar-
ranged at the front and rear ends of said
table or bar, a propelling-tape arranged with
its upper carrying portion on sald table or
bar and passing with its end portions around
said rollers, presser - rollers whereby the
blanks are held down upon the tape, rock-
arms supporting the presser- rollers and
springs whereby the presser-rollers are yield-
ingly held in a depressed position, substan-
tially as set forth.

10. In a folding-machine, the combination
with the twisted closing-guide, of a twisted
longitudinal folding table or bm a blank-
propelling tape arranged with its upper car-
rying portion on said table or bar, and an
upper presser-tape bearing with 1ts lower por-
tion against the upper portion of the lower
tape, substa,ntlally as set forth.

11. In a folding-machine, the combination
with the twisted closuw-ﬂ'mde of a twisted
longitudinal folding table or bar a blank-pro-
pellin o tape a11'1'angec1 with its uppercarrying
portion on said table or bar, an upper presser-
tape arranged above the lower tape and
presser-rollers supporting the uppertape and
pressing the lower portion of the latter against
the upper portion of the lower tape, substan-
tially as set forth.

12. In a folding-machine, the combination
with the twisted closing-guide, of a twisted
longitudinal folding-table, a blank-propelling
tape arranged on said table, a discharge-roller
arranged in rear of the folding-table and
means whereby the blanks are held down on
the tape and discharge-roller, substantially as
set forth.

5. In a folding-machine, the combination
with the main frame, the twisted longitudinal
folding-table and the propeliing mechanism
whereby the blanks are carried over the table,
of a lowerguide extending in & ecurve or spiral
from the front side of the receiving end of
the table underneath the table to the oppo-
site side of the rear end of the table, an up-
per guide extending in a curve or spiral from
the rear side of the receiving end of the table
to the rear end of the table on the same side
and a bracket secured to the main {frame and
carrying the upper guide, substantially as
set forth.
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14, In a folding-rnmchine, the combination
with the twisted closing-guide, of a twisted

- longitudinal folding-table, a blank-propelling

IO

5

fape arranged on said table, an inner dis-

charge-roller arranged in rear of the folding-
table and an outer discharge-roller arranged
in rear of the twisted guide and having a pe-
ripheral speed greater than that of the inner
discharge-roller, substantially as set forth.
15. In a folding-machine, the combination
with the main frame, the twisted longitudinal
folding-table and .the propelling mechanism

“whereby the blanks are carried over the table,

of a lower guide extending in a curve or spiral
from the frontside of the receiving end of the
table underneath the table to the opposite

~side of the rear end of the table, an upper

guide extending in a curve or spiral from the

 rear side of the receiving end of the table 1o

20

the rear end of the table on the same side, a
shaft journaled transversely on the rear por-

- tion of the main frame, an inner discharge-

roller mounted on said shaft in rear of the

folding-table and an outer discharge-roller
mounted on said shaft in rear of the guides

and having a diameter greater than that of
the inner discharge-roller,

substantially as

seft fOFth. | | |
16, In a folding-machine, the combination
with a Jongitudinal folding table or bar, of a
transverse bracket supporting the rear end
of said table or bar, a lower closing-guide
adapted to operate upon the lower flap of the
blank and having its front end arranged on
one side of said table or bar and extending
rearwardly to the opposite side of said table
or bar underneath said bracket, and an up-

per closing-guide arranged in front of said

bracket and adapted to carry the upper flap
over sald bracket, substantially as set forth.

Witness my hand this 28th day of Septem-
ber, 1896. = |

- Witnesses: |
K. M. MEEKS,
-J. N. RUsT. |

FREDERICK HART.
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