(No Model.) 5 Sheets—Sheet 1.

A. H. GALE, )
PAPER FOLDING MACHINE, .
No. 495,648 - Patented Apr. 18, 1893,
o ' .C\f - 9
J <\ . Y
- j) ~ mQJ
‘3\ l - |
o Sl N =% 5
" S = =

THE NGRRA!S PETERS CO ., PHOTCO-LITHO.. WASIHHINGTON, . C.




No of
(No Model.) o Sheets—Sheet 2.
A. H. GALE. -

FAPER FOLDING MACHINE, _
Patented Apr. 18, 1893,

No. 495,548

| ' 4
Lag. A
v L9 52 2
. 35
.HI f . . ] - o l.
\. N : =
\ = , T J 4 6 ==
Z’.ﬁ N\ *
\ .2 | e +
\ ce
) A
Q
)\ ' ]
o i
e cG |

i] i
bt

[kl

—————

13 PETERS CO., PHMOTO-LITHD., WASHINGTON, O, )




(No Model.) 5 Sheets—Sheet 3.

A. H. GALE.
PAPER FOLDING MACHINE,

Patented Apr. 18, 1803,

No. 495,548

THE NORRIS PETERS CO, PHOTO-LITHO., WASHINGTON. [, &




(No Model.)" 5 Sheets—Sheet '4'.

A H. GALE.
PAPER FOLDING MACHINE.

No. 405,548, “Patented Apr. 18, 1893,

= e m— ik

T a— e i

EEET = Ze Ele O

= = | , 3 LK} -Ff h -
| e . | | ] ! y E'f
7  lliLee < * T

o Ce g |
__' .I... ¥ .m i — "NCT:
& | | | '- ; h )=
A2 > @

" b+ 1 '
- 1 8 -
F . |
1
. b ol 1
a r 4 1 | 1
& 4 i
I !
- L1
I L]
]

THE NORRIS PETERS CO., PHOTO-LITHO,, WASHINGTON, D, €,




(No Model.) ) ' 5 Sheets—Sheet 5.
' A H. GALE. o
PAPER FOLDING MACHINE,

‘No. 496,648, Patented Apr. 18, 1893,

THE NORRIS PETERS €Q., PHOTO-LITHO., WASHINGTON, . C.
1 : .




io

Nl

UNITED STATES PATENT OFFICE.

ANSEL H. GALE, OF CHICAGO, ILLINOIS.

 PAPER-FOLDING MACHINE,

SPECIFICATION forming part of Letters Patent No, 495,548, dated April 18, 1893,

Applimim flled May 12, 1892, Serial No, 432,735.

(Nﬂ mlo del.)

1o all whom it ma/y CONLCEFTL:

Be it known that I, ANSEL H. GALE, a | citi-
zen of the United States of America, 1e31d1nn*
at Chicago, in the county of Cook zmd St:;bte
of 111111013 have invented certain new and use-
ful Improvements In Paper-Ifolding Machines,
of which the following is a specification.

The machine, in the construction of which
the invention, described in this application
was ‘made, 18 designed more especially to fold
printed matter such as newspapers or circu-
lars as they leave the press in wlueh they are

printed.

- USe,

20

The general pur pose of the mventlon 18 to

.prowde the simplest, most durable and most

reliable means for folding such articles with-

out moving them about from place to place,

as 1s common 1n the ordinary folders now in
The folding of the paper without mov-
ing it from 1its ﬁlst position has many advan-
tatms, among which perhaps the most notice-

~able are that the folds can be more accurately

- made and the floor space quuued is much

_25

- less.

In its general constructmn the machine, in

which I have embodied my invention, consists,
~ first,of a table upon which the paper to be

| _30
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| 'the drawings a machine adapted to make
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folded is received; second, a series of fingers
so located as to graspthe paperalong the lines
of thedifferent foldsand so timed as to spring
into action at the proper moment; and third,
a series of rollers geared to rise ttn ough the
table at the proper places to fold the paper
over the fingers by means of which it is held.
The parts enumemted when properly con-

structed make up a machine adapted to fold

a sheet of paper once. By multiplying these
parts, so arranging them as not to interfere

onewith a,nother any number of folds in any

desired order can be made.
T'o illustrate myinvention I have shown in

threefolds, the first of which doubles the sheet
upon itself, the second doubles the two thick-

nesses in a line parallel to the first fold, and

the third doubles the four thicknesses in a
line at right angles to the first folds.

In the cha,wmﬂ's, Figure 1 is a plan view
of the machine.  Figs. 2 3,4, 6,10 and 11 are

vertical sections taken in lmes 2——-2 33, 4——

4,-6—6, 10—10, 11—11, of Fig. 1, the view be-

ing in the d,lrectlon of the arrows 2, 3, 4, 6,

|

fingers C, G, D, D, (Figs. 1, 4, 7 and 8.)

10 and 11, of smd Flﬂ" 1. Figs. 5 and 9 are
end and S1de elevations, 1espectwe1y, of the

machine taken from the points and in the di-
rections indicated by the arrows 5 and 9, of

said Fig.1; and Figs 7 and 8 aredetail broken

views of the arrows 7 and 8, and having por-

tions broken away to show the parts behind

| them, said last mentioned figures showing the

same parts in different posmom
The frame work of the machine is lettered

| A, and the top thereof forms the table, or
paper-support. A main driving shaft B, (Figs.

1 and 9)1is journaled in said frameand 0‘6&16(1

by any suitable connection with the prmt—- |

Ing-press or other driving mechanism.  This
shaft imparts motion dnect,ly to two pairs of
For
thls purpose the shaft is pmwded with disks
¢, d, bearing cam grooves ¢/, (see Figs. 4, 7
and 8. )

same,

“ﬁment dis-

disk is 10tated upon the shafta sn

tance to properly time the relative positions
of the two pairs of fingers.

Tllese ﬁn'mes show only the dnsk C.
| The face of the d1sk d, is exactly the s
however, the only dlﬂfelence belng that said

/5

Runnmﬂ* in these
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grooves are rollers c°, dz mounted upon arms

83 d?, pivoted at one end upon a rod «, se-
emed in the frame and connected at the op-

¢, ®, traveling in slots cb, b, in ffuldes c’, df,
Seeured to the irame. _
the upper surface. by means of pins ¢®, &, and
said upper surface is shaped to give the proper
motion to the fingers C, D. The slides are
held upon the n*mdmg surfaces by means ot

The ‘411(:1@3 rest npon

8o ..
posite end by means of links ¢!, % withslides

springs ¢’ d% in order that the pinsc% d®, may

actually followthe nppersurface of theguides.
Links ¢*, d*, Figs. 4 and 9, extend across the

bed beneath the machine and engage with le-

vers c%, d° pivoted to the frame and engag-
ing by means of devices, like those just de-

same manner as the slides ¢®, d°. It should
be noticed that the connections between the
two slides are such that their motion is to-
ward or from each other. -
Upon one end of the shaft B,is a bevel gear
b (see Figs.1 and 9) meshmn' with a bevel

pinion e, f‘LSt upon a shaft L, journaled in
brackets ¢’, secured to the frame, said shaft
carrying also a miter gear €, meshlnn" with a
miter e, fast upon a shaft E’, 30111‘11&16(1 in

” o

seéribed, with slides c¢™, d™, equipped in the

100
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brackets %, also secured to the frame.

e, which drive chains K2 extending across
the top of the frame to another pair of sprock-
et-wheels €% €% and back beneath the bed of
the machine. The sprocket-wheels €’ are

- journaled upon a shaft F’, journaled in brack-

1O
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ets /4, secured to the frame. The chains E5
carry boxes e, (seen at the left in Ifig. 1, and

‘also in Figs. 4 and 5) in which are journaled

spindles e, carrying rollers Ef, which, as the
chain moves across the top of the machine,
roll over the table. The shaft ¥/, is run. by
means of a miter gear 0§, (see Fig. 9) upon
the shaft B, meshing with a miter f, upon a
shaft I, journaled in brackets f’, and carry-
ing a miter /% in mesh with a miter /3, upon
said shaft F’/. The latter has fast upon it the
disk 3 (see Kigs. 1, 10 and 11) having upon
its face acam groove f°in which runs a roller
17, upon one end of an arm F? pivoted at %,
to a bracket /%, and connected atits other end
by means of a link F® with a slide I, guided
in grooves /%, in the frame. To the slide I,
is pivoted an arm f° carrying a projecting
finger f¢, which, as the slide travels back and
forth,is moved vertically by means of cam sur-
faces /™, /", upon the arm and frame, respect-
ively. Alink F° extends across under the bed
of the machine (see Fig. 1) and is pivoted at

its opposite end to a lever I, pivoted to the

frame and 1mparting motion by means of its

other end to a slide I'", opposite to and in line

with the slide I, and also carrying a finger
similar to the one on the former slide, but
containing a downward bend f°, (see Fig. ()
to accommodate a chain, not yet described.
The arm, or crank, I, reverses the motion of
the link F°, so that the two slides are moved
toward each other or away from each other
as the arm I~ is oscillated by the cam disk 7.

The shaft E’, has a miter gear ¢, fast upon
it (see Figs. 1 and 5), said miter beingin gear
with another ¢’, fast upon a shaft G, journaled
in a bracket ¢° secured to the frame, and
there is also fast upon said shaft a gear ¢5,

- meshing with a pinion ¢, upon a shaft G’,

_50

journaled in the frame. This shaft and an-
other G? upon the opposite side of the ma-
chine carry chains G° by means of sprocket-
wheels ¢°, and said chains are provided with

~a roller G% Figs. 1 and 6, which travels over

55
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the bed of the machine in the same manner
as the rollers Ef but in a direction at right
angles to that of the latter. The chains G3,
also carry a cross-rod G°, (see Figs. 1 and 4)
upon which are stops ¢°, arranged to engage
with the paper after it is folded and remove
it from the rack. A pair of rollers I, I’, are
arranged in the path of the paperasitleaves
the machine and driven by a sprocket chain
1, from the main shaft to press the folded pa-
per to insure a proper creasing. It is obvi-
ous, of course, that inasmuch as the rollers,
E4, B4 travel across the table either wholly
or in part, and return beneath it, provision

must be made to enable them to pass through

The |
shaft E’, carries a pair of sprocket-wheels € |

| rack H, toward the right in Fig. 1, during

rod h.

495,548

sald fable at certain points. Mere openings
might be provided for this purpose, but, to
avold leaving openings in the bed, I prefer to
add pivoted racks H, H’, (see Figs. 1, 6 and 4)
the latter being hinged upon a rod i/, sup-
ported by the frame, and the former upon a
This rod A,is carried by arms /% piv-
oted at their other ends to brackets /%, rigidly

secured to the frame (see Fig. 9) and a link

Il is connected with the arm 72, between its
ends, said link extending to a lever A% (see
Figs. 1 and 9) pivoted to the frame at A5 and
engaging at its opposite end with a cam 77,
upon the shaft B. This cam is so shaped as
to oscillate the lever and thereby move the

certain portions of the folding operation.

To c¢heck the paper in the proper position
as 1t comes from the printing-press, an ad-
justable stop J, (see Fig. 1) is mounted upon
the rack I, and stops K, are adjustably se-
cured to a pivoted arm k, operated by means
of an eccentric k', upon the shaft I’.

E'1g. 1 shows the machine in the proper po-
sition to receive the paper to be folded, as it
comes from the press. Itshould be so deliv-
ered as to reach the stops J, K, and, if it is
the largest size, which the machine can fold,
it will reach to the left hand extremity of the
rack II. The fingers C, first close in upon. it
and grasp it firmly along its middle line, hold-
ing it until one of the rollers K4 rises beneath
the pivoted rack I, as seenin Fig. 2, and pass-
ing to the right folds the paper over the fin-

gers C. Assoonasthe roller has passed,these
| fingers are raised slightly by means of the

cam-shaped guides ¢, and the rack I, is drawn
forward by the link /% until it approaches the
fingers D, which have in the meantime closed
in upon the doubled paper and clamped it
firmly to the bed across the middle line of the
once folded sheet.
withdrawn and another roller advances be-
neath the rack I, as seen in Ifig. 3, and folds
the doubled sheet over the fingers D. When
this roller has passed and before said fingers
release the paper, the fingers f¢, f°, grasp it
across its middle line at right angles to the
folds already made. Assoon,now, as the fin-
gers D, are withdrawn from the paper, the
roller G* rises from beneath the pivoted rack
II’, as seen in I'ig. 4, and folds the paper over
the fingers f°, /°. Said roller is followed by
the stops g°, which engage with the rear edge
of the paper as soon as the fingers f¢, f°, are
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The fingers €, are now

I10

11§

I20

| withdrawn and force the folded sheet forward

over the stops /, which have been withdrawn,
and between the rollers I, which deliver it
from the machine. |

To enable the machine to be adjusted to
any size of paper, the stops J, K, are made so
that they can be moved toward or from the
fingers /¢, 1°, to bring said fingers in the mid-
dle line of the sheet in one direction. Also

the arms, ¢’, d°, are arranged to slide along
the rod, a, (see I'ig. 9,) the disks, ¢, d, to slide
along the shaft, B, and the guides, ¢, ¢, are

125
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'arlanwed to slide along the side of the sup-
' portmﬂ' frame, upon whlch they are carried,
80 that by moving all of these parts the ﬁn-—

gers, C, D, may be brought to any desired
lines whele folds are to be made. The corre-
sponding arms and guides upon the opnomte

the same manner.
To adjust the machine to a particular size

of paper, the desired folds are marked upon

- the latter, and it is laid upon the machine.

The stops J, K, are first so adjusted as to

bring the fingers, 7°, f°, in the line of the mid-

~ dle fold. The ﬁn,,els, D, are then brought to

20

_' .3.0

the line of the double fold, and the ﬁnﬂ'els C,
to the line of the single fold.

Iclaim as new and des.lre to secure by Let-

ters Patent—

1. The eombination in a folding-machine,
of a table to receive the paper, retaining de-
vices to grasp the latter along the folds and
pressing rollers provided w1th suitable sup-
porting devices whereby they may be made

‘torise through openings in the table pr ovided
therefor zmd pass over the paper to press the

same down over the 1eta,1n1nfr dewces sub-
stantially as deseribed.

2. The combination in a fﬂldmfr-ma,ehme,
of asn pporting table, retaining devices adapt-

ed to grasp the article to be folded along the |

lines of the folds, a series of hmo*ed 1&01:9 in

the top of the table and rollers pr onded with | folds are made, stops to check the paper when

~ suitablesu ppm ting devices whereby they may

~ be made to rise thmun‘h these racks and fold |

35

the paper over the mmmmcr clev1ces substan-

.tmlly as described.
3. The combmatmn in a foldmfr-maehme s
of asupporting table,a series of ﬁnn'ers adapt-

-~ ed to grasp the paper to be folded along the

4o lines ot the folds mllers promded WIth suit- | :

_ ble supporting devmes whereby they may be
made to travel over the top of the table and

return beneath it, and a hinged rack adapted

| to open and allow sald 1011e1's to pass up un-
der the paper and provided with a shifting
device adapted when one fold has been mabde,'

to advanece said rack to a succeeding fold;
substantially as described.

4. In a folding-machine, the combination
witha supportmn' table and a series of rollers

traveling across the top thereof and return-

ing beneath it, of a hinged rack adapted to

rise and allow the rollers to pass upward be-
neath the paper and provided with a shifting

| device adapted, when one fold has been mﬂbde

to advance the rack to a succeeding fold a

55

retaining device adapted to grasp the paper

“along the line of said first fold and afterward
| to 1ift said paper to allow the rack to slip be-

neath itin passing to another fold; and a sec-

tially as descmbed

60.'
‘ond retaining device adapted to grasp the pa-
‘per along the line of the second fold substan-

5. In a foldmﬂ'-maehme, the combmatmn |

‘with a. supporting table provided with a se-
ries of openings, of a series of retaining de-
vices adapted to grasp the paper alonb the
lines of the folds, rollers provided with suit-
able supporting dewees whereby they may
be made to rise through said openings, pass.

across thetable in the dlrectlons in which the

it reaches the proper position and means for '

delwermw it from the machine when the fold-

. :mn* is mmpleted subqtantmlly as descrlbed

VVltnesses |
o H BITNER R
CHAS 0. SHEVEY

5.

ANSEL H. GALE.
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