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. UNITED STATES PATENT OFFICE.
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EZRA TAYLOR HAZELTIND OF WARRDN PDNNSYLVANIA AND FRANK
- ALBDRT WELD OF STANTON NDBRASKA

. BOOK-FOLDINGMACHINEE

SPEGTPTCATION forming part of Letters Patent No 345 506 dated July 13 1886,

Application filed April 23, 1884,

Serial No. 128,907, (No model.)

To all whom ¢ may concerns:
Be it known that we, HZRA TAYLOR HAZEL-

TINEand FRANK ALBERT WELD, citizens of

the United States, residing, 1eepeetwely, at
Warren, in the county of Warren and State of
Pennsylvama and at Stanton, in the county of -
Stanton and State of Nebmska have invented
a new and useful Book- Foldlnfr Machine, of
which the following is a Speelﬁeatlon

- Said book- foldmg machine, although com-
plete in 1tself as a folding- maehme, 1s used 1n
connection with a book-pasting machine of

~ourinvention, which is also complete in itself;

but the functions of these two (2) machines
are intimately conrmected in the process of
manufacturing books or pamphlets, said pro-
cess being also new and constituting one of
the three (3) elements of our entire invention
and the above two (2) machines the other two
(2) elements.

The object of ourentireinventionisto eheap

en the manufacture of small books. The kind

of books. especially intended are small pam-
phlets with flexible covers—such as almanacs,
advertising-circulars, &e.

The method or process of nnnufa,etulmg 18

- completely set forth ina separate appiication.

30
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There are four plates of drawings with five
figures illustrating our mlpmved book-fold-
ing machine.

Flgule 1 is a side elevation; Fig. 2, a longi-

tudinal sectional elevation from the side op-
posite that shown in TFig. 1, the eress -heads

20 and 21 being removed; Flg 3, a plan of
the machine with the top remeved and partly

“in section; Fig. 4, the plan of the table, and

Fig. b an end el’evation, partly in section.,

The sections are not intended ascontinuous
sections through certain parts of the entire
machine ab eertam locations, but parts are

shown in.section or shown removed in the dif-
ferent views, as will enable the construction

and operation to be well shown and explained.
The same letters or numerals deswnate the

‘same parts in all of the figures.

The letters a a designate the side- fra,me cast-
ings of the 111&0]11116, and the letters & b the

ceross - frame pleees Where no particular
methods, or none at all, are shown for fasten-

50 ing one part to enother ordinary methods of

F

iy

An operator sits on each side of the table of
the folding-machine and places one of theflat-
tened-out books, back downward, upon the
guide-plate 14 at the time the cross-head 20 18 55
elevated. When the cross-head descends, the
vertical blade 2, which is carried by the lat-
ter, strikes the book along the fold-line and
presses it down upon a vertical blade, 1,

{ which is held in a position such that its top 6o

edge is just below the book-back. The lower
edge of the upper blade, 2, is chamfered to .
correspond to a groove along the upper side of
blade 1, and the two (2) blades come close
enough together for the upper blade to press 65
the book at the fold-line into the said. groove

of the lower blade, 1, and to clamp or pinch

the book. The motions of the two (2) blades
thereafterare coincidentand downward. They
consequently draw the book downward be- 70
tween the guides, (shown on the guide-plates |
14,) and sufﬁelently far that the fold-line of the
book may be in a horizontal line passing be-
tween the rollers 3. The blades 1 and 2 then
release their hold upon the hook andseparate, 75

| blade 2 ascending, leaving the book folded

loosely between the guides 14. As soon as
blade 2 has risen sufficiently a spring, 33,
pushes the book endwise until it is grasped
between the rollers 3, which rotate toward 8o
each other in a direction outward from the
center of the table. One of the rollers is
pressed against the other by means of a spring,

(shown at 47 in Fig. 1.) Consequently the

book in passing between the said rollers is 85
pressed along the line of the fold. The books
are delivered from the rollers into trays 44,
attached in a suitable manner to the sides of
the meehme One only is shown in the draw-
ings. The books are shoved along in the go
trays automatically by means of the blocks
43. There are three (3) principal shafts run-
ning crosswise of the machine—viz., 36, 37,
and 38. Upon shaft 36 are the belt- pulleys 12

for the driving-belt; also a pinion, 11, which 03

engages with spur-wheel 10, on shaft 37,

The said spur-wheel in furn engages with a
smaller spur-wheel, 9, upon shaft 38, The
cross-head 20 is fastened to the upper end of
a-vertical shaft, 25, which slides up and down 0o
through guide- beamngs in the table-fop ¢ c,

fastening similar parts together are presumed { and 1n the cross-irame plate 35, and IS ﬂ*mdeﬂ




by the cross-head 21 sliding upon the posts’

1y I8

ﬂish cam, 24, upon the shaft:37. A

A

Said shaft 23 1s oy serated by means of a
groove,

20, 1smade in one face of the disk, and a roller,

IO

~arrow in Fig. 2, the roller 26 and consequently
- the shaft 23, are elevated from the position in

Jower eud of shaft?2
oroove

26, turning about & pin projeeting from the
3, 13 made to roll along the
| One part-of said
.groove 25 follows the are of a circle,while the
- _rem&ining portion follows a chord of that eir-
¢le.

as the disk 10Lf1te%.-

- Fig: 2 to the position shown in Figs. 1 and 5.

. .20
. having a downward:projecting
~ side,which earries one of the foldl;ng-b]adesﬁ
‘Another cross-head, 21, 1s placed through the |
opening of cross-head 20, and is:also seeured |
to shatt 25 and at right angles to: cross-head:
20.. Cross-head 21 has eyes at its Gﬂdb fitted |
to slide upon vertical guide-posts 2
- guide-posts are fastened to the top phte or |
They serve to guide the cross-heads, |
y 80 'L].mt Llie folding- bhde% 2 2 always move 1115 |
the s
- Dlades 2 are thin metal plates of the s]mpez -
; secured to the cross-head 20
- by means of binding-blocks and: screws, as
“TI'he springs 33, which:
- serve to push the books between the rollers 3,
~are fastened to the insides of the side-frame

- shown,

38

40

45 justing the lengths of the strings.
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. tmble,

u by means of a set-serew.

tion of the groove the eross-head remains ele- 't
After the rolierreaches the end of the:
~circular partitdescendsalong the chord until it
- reachesits lowest position, asseenagain in Fig.
2. "Fheeross-head 2018 one eontinuous: piece
divided and spread out at the middle, and |

arm on cach

same Veltlcal ‘planes, and in line.
and are

SCCI ?illiFigs; T and 5.

castings, «. Sald springs are connected by
means of strings 19 to adjusting-screws 18,

carriecd by cross-head 21. Said screws 1)"ISS
through a short piecc fastened crosswise to
the under side of cross-head 21, have eyes at
their ends, to which the spring-strings are
attached, and nuts above the picce for ad-
The strings
19 pass thmun*h holes in the mble and over
little pulleys “held in a pulley- frame which is
fastened to the under side of the table. After
the spring has pushed a book between the
rollers 3, and before blade 1 is allowed to rise,
cross-head 21 draws the strings 19 taut, and
pulls the spring back and holds it out of the
way until blade 1 rises to its elevated position.

When the cross-liead descends, the spring is
relieved, and, coming in contact with the side
cdge of blade 1, 18 Ield here until the latter
is drawn down out of the way again, when it
pushes the succeeding book into the rollers.
Blade 1 1s guided in a slot in a block, 27,

which is secured to the inside of the side-
{frame casting,a. Said block 27 has a vertieal
hole through 1ts center,thirough which a short
stem, 28, can flGG]V slide. The lower edge of
blade 1 lb secured 1n a slot in the top of stem
28. The lower end of stem 28 carries a boss,

29, into which the hooked rod 380 is secured

Said rod also passes

tom

: ;th@ operating- -blade 2. o
book is ercased along the fold- line, and is:left -

- Satd

The | endwise by the s

- machine.:

345,506

through and is guided by frame-plate 34,
The hook on its lower end engages with a cam-

piece, 31, secured to the side of the spur-wheel
10. |
ing the corresponding hook onthe oppositeside
of the machine is:carried by a sector, 32,
ing a boss fastened onto shaft 37.
: 4:.) fastened to one end of the side-frame cast-
| mq, and having a slot at the {ree end through
AS 't'hedisk moves in the direction of the |

| "”he correspounding cam-piece for operat-

which cani-rod 30 passes, presses against the

205

IIELV-* )
,A. c5_]_)1:[1]‘.!:”: o

under side of Dboss 29, and when the hook on - -

~cam-rod 30 1s dlsenﬂaﬂ“ed from the cam 3L
o | said spring keeps- the Plade 1 in its clevated
~ While the roller is. following the circular por-

SR
o vated.

table by holding the boss -
of guide- block 27.

stroke, the spring 45 in the mecantime hold-
ing the book firmly fug;mn%b the lower edge of

loogely folded betweon bhe parallel dmmwm d-

3y this means the

.803 SR
position just beneath the top surface of the -

29 against the bot-
Blade 2, 1n descend-
ing, theu presses the bor,)l«._ at the fold-line down
“upon and into the shallow groove in the top
~edee of blade 1, and in further descending
;])ushes the: booh and blade 1, and the par bs
128, 29, and: 80, attached to the latter, along
| ﬁbefom it until blade 2 reaches the end of 1l% 8

Ly

projecting guides on the guide-plates 14, and o= %

when I‘GIIGVG(I b

1 -and 2:the book is in a position to be pushed .

spring 33 between the rollers .
3, which give the book the final pressing and .~ .

:delwer it into the tray 44 at the side of the ¢
A slot is made in each side of the

table along its cross-center line, and of & width -+

to accommodate the guide-plates 14, .

on each side of the slot, and with 1ts guiding
end projecting down 1nto the slot. Said plates
arc secured to the table by means ol screws,
and can be adjusted endwise to leave any de-
sired width of opening between the plates.
It is necessary that the flattened book should
be placed squarcly upon the guide-plates, and
so that the fold-line will be 1n the planc of the
folding-blades 1 and 2. In order to cnable
the operator to rcadily and certainly so place
the books, a device 18 attached to the guide-
plate on the left of the operator, which serves
that purpose. 1t consists of a phte 16, hav-
ing a vertical branch, and provided with bwo
(2) milled-headed screws, 17, cach of which
carries a block, 15, whose lower side coincides
with the top surface of the left guide-plate,
14. Plate 16 is sccurced to the top of the ta-
ble by means of a screw, and can be adjusted
by rotation about the said screw, so that its
end may come parallel with thie edge of a book
to be folded. The scerews 17 can be moved
independently, and when a book, 48, 1s placed
against the blocks 15 by turning one or the
other serew the book may be brought into
proper adjustment for folding. The machine
works continuously, and the operator has am-
ple time to place a book while the folding-
blade 2 remainsg elevated.

48 in Fig. 4 represents a book properly

Oncof
said plates is inserted into the top:of the table

105
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- of the side-frame castings, «

Ic
-~ ing oblong

on thellght 1n Fig. 1isadjusted Toosel y enough

15

20

- bearing-block.
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adjusted to be folded. The pressing- Tollers
3 are fastened to the upper ends of parallel
vertical spindles 4, which are Supported by
the spindle- bearmg blocks 13. The bases of
the latter are parallel plates, which fit against
plane surfaces of slightly- 1:}1'03@013111@ portlons

Hach said bear-
ing-block is attached to the frame-casting a by
means of two (2) bolts, as seen in Fig 1 and
can be adjusted in p051t10n, the bolt-holes be-
, a8 seen at 8O in Fig. 2. The one

to be under the control of the spring 47, shown
placed ontheside of the machine.

is coiled around a short pin, which works

loosely in a hole in a split block 49, and has
a nut at its outer end for 1en*u1at1ncr the ten-

sion on the spring. A rod, 50 secured in the
end of said pin, presses w1th 1ts opposite end

against the edge of the bearing-block. Other | spring 33 with the cross: "head 21, and means for

forms of springs might be used ‘which might
be attached to the side-frame castmﬂ- near the
One of the roller-spi indles has
a small miter -wheel on itslower end,which en-
gages with another miter on the end of cross-

shaft 38. - Saidshaftiscarriedin bearings sup-
ported by the side-frame plates, 34, as best seen

- inFig.5.- Theroller-spindleto which the miter

30

35

.roller-spindle.

is atbached carries a spur-wheel just above the | tieal reciprocating parts as the said folding-

miter, which engages with and drives a simi-
lar wheel upon the lower end of the other

The side-frame plates, 34 and
the cross-frame plate 35 are secured to the un-

der sides of the pendent branches of the mid-

dle portions of the side-frame castings by the

same bolts.- Theslotted side piece, 42, is fast-

- ened against the ends of the above frame-cast-

40

ings. A stud, 41, is secured in the slot of side

piece, 42, which serves as a support for a

vibrating arm, 40, and about which arm 40
oscillates. The lower end of arm 40 1s slotted,
and a pin in a small disk-erank, 39, slides in

-sald slot and gives the arm an osclllatmﬂ' mo-

45

tray.

55

tion about stud 41. A tray, 44, is attached to
the side of the framing «, and the books are
propelled by the rollers 3 through a slot, 81,
Fig. 3, Into the tray. 'The upper end of the
arm passes through a slot in the bottom of
tray 44, and through a slot in the block 43.
Consequentlv the block 43 is made to recip-
rocate in the tray, whereby it propels the
books along toward the opposite end of the
A tin shield 18 placed over the vibrat-
ing arm 40 and its connections to prevent the
operator’s clothing from catching onto them.

We claim as new and desire 130 secure by

- Letters Patent—

6D

1. The combination of the bOOk-&dJllStll]ﬂ‘
device, consisting of the plate-frame 16, the

adjusting-serews 17, and the blocks 15, with |

the two (2) guide- plates 14, having foldmﬂ'
guldes at their adjacent ends between whlch
a book is to be drawn and gulded and held in
the process of folding.

2. In a book-folding machine, the folding
mechanism consisting of the combination of

the folding-blade 2, the back-acting folding-
blade 1, the cross-head 20, the vertical shaft
23, the spring 45, which maintains the back-
chtmn* blade 1 elevabed the cam-rod 30, for
depressmg the back- aetmg blade 1, the cam
31, the cam-shaft 37, the cam 24, 0peratmo the

| said vertical shaft 23, and the spring 33, con-

nected, as set forth, to the cross-head.
3. The combination of the folding-blade 2,
the back-acting folding-blade 1, the guiding-

Said spring.

block 27, the stem 28, the cam- 10d 30, and the

cam 31, the sald blades 1 and 2 bemn* oper-
I ated ton*ether and intermittently by means of
| smtable connecting mechanism, subst'mtml]y

as set forth.

4. The combination of the guide- pl.:ttes 14,
the feeding-spring -33, the pressing-rollers 3
the cross- head 21, guiding-pulleys 82, the
flexible connection 19, connecfing the said

transferring a book from the folduw blades to

. the pressing-rollers.
5. The folding mechanism consisting of the
combination of the folding-blade attached to

| the cross-head of the vertical reciprocating

shaft of the machine, the side spring for push-

70

75

80'

go

ing the book endwise into the pressing-rollers, |

said spring being connected to the same ver-

blade by means of a flexible connection, as a

back-acting folding-blade controlled by the
movements of the upper folding-blade by the
resistance of a flabt spring and by the action of
a cam upon the rod, to which the back-acting
folding-blade is attached, and said flat metal

! string, and controlled by said parts, and the

spring, and the guide-bloek in which the

which theblade is attached, and the rod which
is acted upon by the cam, and which moves
the said stem, and the oulde -plates between

i back-acting blade is guided, and the stem, to

t shalt 23, the sald cross-head,
| back - chtmﬂ‘ folding - blade 1 folding gulde-

which the foldmfr bhdes operate, and which

[8 guide and Support the sides of the-book in the

process of folding.

| 6. The comblintloll of the folding mechfm

ism consisting of the folding-blade 2 attached
to the cross-head of the vertical reciproe&ting
the shaft 23, the

block 27, stem 28, cam-rod 80 cam 31, eam-
shaft 37,_and the cam 24, w ith the pressmg
| mechanism cousisting of the roll - feeding
spring, the pressing-rollers 3, parallel spindles
4, and the engaging-pinions 5 and 6, suitable
| mechanism being provided for communlcatmcr
motion to one of the said parallel shafts 4, and
. the cam 24, giving an intermittent motion to
I the vertical shatt 23, as set forth.
- BZRA TAYLOR HAZERLTINE.
FRANK ALBERT WELD.
Witnesses as to Ezra Taylor Hazeltine:
CHAS. DINSMOOR,
, JAMES CABLE.
- Witnesses to signature of I,
LEVI MILLERj
F. MCGIVERIN,.

A. Weld:

95

IOO

IC 5

ITO

115

I20




" Correction in Letférs Patent No. 345,506,

-y J——

It is hereby certified that in Letters Patent No. 345,506, granted July 13, 1886, upon
the applic'a,tion-of Ezra Taylor Hazeltine, of Warren, Pennsylvania, and Frank Albert
Weld, of Stanton, Nebraska, for an improvement in * Book- Folding Machines,” an error

appears in the printed Bpeclﬁcat1on requmng correctlon, as follows: In line 86, page 3,

the word “and” should read as; and that the Letters Patent should be read with this

correction therein that the same may conform to the record of the case in the Patent

Office.
Signed, countersigned, and sealed this 27th day of July, A. D. 1386.

[SEAL.] H. L. MULDROW,
' "' Acting Secretary of the Interior.

| Countersigned :

M. V. MONTGOMERY,
Commissioner of Patents.
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