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To all whom it may concermn:
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Be it known that I, EDWIN CRAWLEY, Sr.,
a citizen of the Umted States of Amem_,a, and
a resident of the city of Newport, in the
county of Campbell and State of Kentucky,
have invented certain new and useful Im-

‘provements in Machines for Bundling the

Sheets of Unbound Books, of Wthh the fol-

‘lowing is a specification.
The several features of my invention and
the advantages arising from their use, con-

jointly or otherwise, will be apparent from

.the following descrlptlon and claims.

In the accompanying drawings, forming
part of this specification, qute 1is a side
elevation of a machine embodymn‘ my inven-
tion. Fig. 2 is a vertical transverse section
of the machme, taken at the dotted lines x «
of Tig. 1, looking from right to left. Kig. 3
isa vertle::ﬂ transverse sectmn of the machme

‘taken at tho dotted line y 7 of Fig. 1 and
Fig. 4 replesentS,

looking from left to right.
a vertlcal transverse seetlon of the machine,
taken at the dotted line z z of Kig. 1, looking
from left toright, showing the yoke-piece and
its connecting-rod. Kig. 5 is a top or plan
view of the plunger-bar. Iig. 6 is an eleva-

- tion of the flanged end, or, more properly, the
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side of the head of the pluncrel -bar as it is

seen in Fig.1, in looking from left to right,
when the 1r:»'ror:}ved plates adjacent to sald
plunger- head have been removed. Fig.7 is

~ an elevation of the grooved side of that plate
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which is secured to “the fr ont side or end of
the plunger-head, the grooves facing the left-
hand end of the maehme Ifig. 8 isan ele-
vation of the grooved side of the plate which
i8 at the left- hand end of the machine, the
orooves of said plate facing toward the right-
hand end of the machine. Fig. 9 1s an ele-
vation of certain details of my invention,
and showing more particularly the crank-
shaft, Jouuml -bearings therefor, and pawl, to-
f-‘rether with the rod bmdmcr the journals to-
G*ether and showing in section the rods upon
Whlch the crank- sha,ft journals are supported,
also showing in section the plunger-bar, and
also showmn* in elevation the lever which

operates the Sald crank-shaft, the view being

taken at a point in the 10n0*1tud1n&1 axis of
the machine to the. left of said device. Iig.
10 is a side elevation of the crank-shaft bv

—-—

|

1tsell.

end of the machine.

I'ig. 11 1s - an end view of the said
crank-shatt, said view being taken at theright
hand of IFig. 10, looking toward the left. Kig.
12 is a detmled view of that end portion of
the trigger-rod shown at the left hand in Fig.
1, and showing in section the adjacent por tion
of its supporting-fmme.

The frame-work of the machine consists, in
geuneral, of two transverse supporting-plates
and two connecting-bars. One of these sup-
porting-plates (indicated by the letter A) is at
oneend of the machine and the other vertical
transverse supporting-plates B is at the other
These plates A and B
are rigidly connected together by two paral-
lel horizontal bars C, oneof these bars being
at one side of the machine and the bther at
the other side of the machine, substantially
as shown in Figs. 1 and 2. This skeleton

{ frame - work is suitably supported, prefer-
ably on legs A’, as shown.

T'hese legs are
braced by braces A* A% to withstand the
strains to which the frame is subjected. The

left-hand portion of this machine is provided
'with the receptacle D, into which the book-

sheets to be pressed are placed. The sides
of the receptacle may be open or closed.
T'he sides are preferably formed of the par-
allel bars d’.. One of the rods C of the frame
also preferably contributes to completing one
side of the receptacle. Two of these rods d’
also perform the further funection of tying the

right-hand end d? of the receptacle D t0 the
left -hand end, forming plate A of the machine.
The rods Which perform this function are the
lowest rod ¢’ and the upper left-hand rod d’,
(shown in Fig. 2, and also seen in Fig.1,) said
rods being suitably secured in posmon by
nuts d. The shape of this receptacle D in

‘cross-section is rectangular, the bottom angle

of the receptacle being at the bottom portion
of the main frame of the machine, and for the
purpose of enabling the book-sheets to better
stand on edge in the machine, and also for

the further purpose of lowering the position

of the sheets in the machine, the bottom an-
gle of the receptacle is at the rear of the lon-
gitudinal central plane of the machine. The
object of thus lowering the sheets in the ma-
chine 1s to enable the plunger to directly op-
erate upon the sheets at a point nearer their
center without unduly elevating the plunger-
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- barand its head in relation to the other parts } of the crank-shaft is rigidly attached the op-

L

the lugs 7~ at a point f*thereon.

To one end | lower pawl 0® is placed a lever, pivoted at 03

of the machine and thereby necessitating { erating-lever f°. Aswill be observed by ref-
extra mechanism for holding the plunger at | erence to Fig. 1, the relative positions of the 7o

the same elevated position or unduly lower- | pivoted pointof connection between the pawl

5 ing the receptacle and thereby complicat- | and itslugs are such in relation to the lever f/°

-1ng the construction of the machine in this | that when the lever 7 islifted and thrown

direction. T accomplish these purposes in a | back the pawl 2 is out of engagement. The
very simple manner by shifting the bottom | manner wherein this pawl f* is elevated is 75

‘angle of the receptacle past the vertical lon- shown in Ifig. 11, where the pawl is shown in

[0 n'1tud11'1a1 center of the machine,substantially | dotted lines. As the lever f° is elevated the
as shown in Fig. 2. Within this receptacle | shaft turns in the direction of the arrow (see
moves the plunger-head K, whose face 1s par- | Ifig. 11) and the middie portion of the pawl
allel to the face of the end pieces A and B of | will be caused to rest upon the crank-shaft 8o
theframe. The outlines of this plunger-head | I, and the point of the pawl will be thrown

15 conform in shape to theinner framein cross- | up and out of engagement with the rack.
section of the receptacle D, with the excep- | Whenever the lever f° is moved in acontrary
tion that the bottom of the plunger-head is | direction—viz., from right to left in Ifig. 1—
provided with an extension ¢’, which extends | the shaft F will be rotated in a directioncon- 85
downward and is provided with an opening | trary tothat shown by thearrowinFig. 11, and

20 ¢* Through this eye or opening ¢° the lowest | consequently the point of the pawl f? will be

tie-rod d’ passes, and this last-named rod | lowered and come into engagement with the
serves as a guide and a support for the plun- | rack €°of therack-bar ¢’.  When the lever f*
oger-head as the latter is reciprocated in the | isnotin use,itisin theposition shownin Fig.1 go
- trough or receptacle D. This plunger K is | anditleans pabbthepel pendiculartothe I‘Iﬂ"ht

25 actuated by the plunger-bar ¢’. This plunger- | This inclination of the lever preventsit from
bar e’ is supported and slides 1n a recess or | falling forward and striking the 0perato1 In
opening e* in the plate d?, forming the right- [ order to uphold the lever and preventit, after

‘hand end of the receptacle D, and alsois sup- | being inclined totheright of the per peudmu- 05
ported by and slides through an opening ¢’ in | lar, as shown in Fig. 1, “from falling down to-
- 30 the frame-plate B of the machine. The upper ward the right-hand end of the machine, there
surface of this plunger-bar e’is provided with | is provided a lug 19 (see Figs.1 and 9,) which
a toothted rack &% the faces of the teeth being | is rigidly attached to the journal-box adja-
so arranged that they shall be properly oper- | cent to the said lever 7°. The lower end of 100
ated in the well-known manner by the pawls | the lever /° islikewise plovlded with alug f7,
- 35 hereinafter described. -which, when the lever is inclined as shown
‘Pivoted to a suitable portion of the frame, | in I‘lfr 1, engages the lug /Y on the journal-
preferably to the end plate B, are two pawls bearing and stops any further movement of
b’ % Both of these pawls are arranged to | the lever toward the right of the machine. 105
engage with the rack € of the plunger-bare’; | As the lever fAis moved from right to left

40 but the length of these pawls and their posi- | the point of the pawl, as afmementwned de-

- tion is substantially as shown and such asto | scends and engages with the rack, and as the
cause one of the pawls to engage the rack | lever is continued to be moved the pawl will
when the other pawl is hali-way between two | operate to press the plunger-bar ¢3to the left. 110
adjacent teeth. DBy these means and by this | By continued reciprocating movement of the

45 arrangement I am enabled to hold the plun- | lever f° the rack-bar is moved forward until

~ger-bar and its plunger-head against the elas- | the plunger-head is stopped by mechanism
tic resistance of the compressed book-sheets | hereinafter specified, or, if the receptacle con-
at shorter intervals of progression. When | tain a bundle of book-sheets, until the plun- rig
desired, one of the pawls b’ b° may be dis- | ger-head impinges against the bundle of

50 pensed with, and the machine will yet be op- | sheets, and the resistance of said sheets pre-
erative; but the pressure of the plunger-head | ventsthe plunger-head from being moved any
cannot be so closely adjusted against the | farther from right to left. In the meantime
bundle. all backward movement of the bar ¢ is pre- 120

For the advancement of the plunger-bar ¢° | vented by means of the supplemental pawls

s5 and its head E, I provide the following mech- | §’ {°, hereinbefore mentioned. In order to
anism: A crank-shaft I¥ is journaled at each ptevent the lever f°, when moved forward,
end in the journal-boxes f” f’. These jour- | from descending belowa horizontal position, it
nal-boxes are respectively fixed upon their | is provided with alug 77, and upon the descent 123
respective adjacent bars C of the frame. | of the lever from right to left to a ‘horizontal

6o These journal-boxes are kept inavertical po- | position thislug 7? will j impinge against the
sition bysuitable means, preferably by means aforementioned lug /% on the jour nal-bem ing
of the tie or brace red f° substantially as | and prevent further descent of the lever.
shown-in Fig. 9. The crank-shaft F is cen- For convenience of operating the plunger- 130
trally pmwded with the eranks or lug-pieces | bar in connection with the supplemental

65 f* f% and between these lugs f? is placed a | pawls 0’ 0% I have provided a novel mechan-
pawl /5. This pawl is pwota,lly connected to | ism, which I will now deseribe. Beneath the
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handle b°.

| blz
edge b3 of the frame- plate A. The pin or
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to the treme, and prefembly to the upmnht'
—end plate B of said frame.

One arm b* of the
said lever lies directly below and in proxim-
ity to the lower pawl 0% and the other arm 0°
of said lever extends downward in & nearly-
vertical position.
is connected a spring or weight, preferably
the former, whose tendency is always to

‘press the arm 0° from right to left, and

thereby elevate the arm 0* of said lever. A
preferred arrangement of mechanism for this
purpose consists in the spring b6°% strained
from a fixed point, as b7, on the journal-box.
To this lower arm 0° of the lever is also con-
nected a push-rod 03 the free end of this
push-rod being preferably provided with a
The rod 15 also provided with a
notch or cateh b in its under side and astop
The noteh 6% is arranged to engage an

step b2 prevents the push-bar b8 from being

- thrown too far from right to left by the ac-

35
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tion of the spring b°. The movement of the
rod b° from left to right is properly limited
by the plate B, a,ﬂ*a,mst which the right-hand
end of therod b impinges. When the rod b
is pushed from left to right, the notch 5! en-
oages the lip or edge 613 of the frame.: The
spring 0° 18 stra,med and the lever-arm 06°

is depressed and allows the pawls b’ &* to
fall and engage with the rack e° of the plun-

ger-bar €% as heretofore mentioned. As the

movement of the rod b® from left to right is

limited by the plate B of the frame,the lever-

arm b*, after dropping the pawls 6’ 0% does not,
descend far enough to engage 1tselt with the

rack e®of the plunger-bar ¢*and remains sta-
tionary at a point between the pawl 0° and
the rack ¢ The rod b® and its free ends &5
e* are allowed to remain in this last-named

position while the operator is actuating the

main lever f° and advancing the plunger-bar
and plunger-head againstthe bundle of sheets

~lying within the receptaele or trough D. Af-

50

ter a bundle of sheets has been tled as here-
inafter specified, it is desirable to retract the

plunger and plunger-bar from left to right in.

order to remove. the tied bundle of book-

sheets and place the machine in readiness for

the reception of the new set of book-sheets
to be duly tied into bundles. In order to

 loosen the pawls b’ 0% it is necessary for the
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operator to employ his weight and energy.

“When the pawl /° is in engagement with the

rack % the free end of the main lever /> will
be depressed, as aforementioned, from right

to left and will be located somewhere at the
The oper-.

left-hand portion of the machine.
ator is therefore, while working the main le-
ver f° in order to release the pawls b’ b at a
considerable distance from the latter, and is
practically unable to lift them while pressing
upon the lever f° to cause the pawl f°of said
lever to take the strain and relievethe pawls
b’ b* from pressure. Furthermore,the pawls

b’ b>must be continually upheld by the oper-.

To this arm 0° of the lever

 BoftheframeIprovide smtable stops.

traeted, Otherwise the pawl b? or &’ will pre-

| vent the further retraction of said plunger-

bar e®. My device, consisting of the rod 08
levers b* b°, and spring b% obviates these dif-
ficulties and disadvantages, and at this point
in the operation "‘of the machine comes into
active use. |

Itsoperation is as follows: The operator dis-

engages the notch of the bar 0° from the lip

or edge b of the frame A, and the tension of
the spring 0° moves the bar 0° from right to
left, carrying with it the lever 0° and lifting

‘the lever b* until the Iatter impinges ag‘a,mst

the pawl 0°. The pressure of the plunger-bar
e® upon one of the pawls 6’ b according as
one or the other is in engagement with the
rack e% prevents the spring 06°% through the
agency of the levers 0° 0% from raising the
pawls 0’ 0° at this juncture. The operator,
pressing down the lever % as aforementioned,
relieves the pressure of the bar upon the en-
gaged pawl b’ or 0% and thereupon the press-
ure of the spring bﬁ exerted through the le-
ver b% raises the pawls b’ b? away “from the
rack e At this pointin the operation of the
device the pin b comes into play and limits
the movement of the rod 6° from right to left,

and for the same reason limits the elevatmn
of the arm b* and constantly limits the eleva-
| tion of the pawls b’ b? leaving them in a con-

venient position for readﬂy engaging with the
rack ¢ when the arm orrod 0®shall be moved

from left to right and the notech 5 may be

engaged with the lip or edge 6% of the frame.

The omrator now lifts the lever 73, thereby -

releasing the pawl from en n*ae*ement with the

| rack e, and the plunn‘er-bm 1s now free to

slide from left to right and to return to its
original position, the plun ger-head K being at
or near the plate d* of the receptacle D. It

may be here remarked that in order to limit
the movement of the plunger-bar ¢*from right
to left and prevent the ri D‘ht hand end of the
bar from passing throun‘h and out of the plate
When
the lever f° is elevated and its pawl f° is out
of contact with the plunger-bar, I provide a
snitable stop.e’. This prevents the plunger-
bar from being drawn through the plate B by
hand. To p1event the right-hand end of the
plunger-bar from being carried through the
plate I3 by pow er——-namely, by means of the
operation of the lever f° and the pawl f*—I
provide on the plunger-bar €® a blanL space
el® between the forward portion €8 of the rack
eSandtherearportione’of theracke®. When
the right-hand end of the plunger-bar has
nearly reached the plate B, the point of the
pawl 3reachesthe blank space e, and farther
movement of the plunger-bar €® flOlIl right to
left through the agency of the pawl f3isimpos-
sible. Itisdesirable to adjustthe pressureof
the plunger against the bundle of book-sheets
toasfinea decrl ee as possible. For thisreason
the teeth on rack e’ are preferably finer and
closer together than on the forward rack é5

ator while the plunger-bar ¢® is being re-: Were 1‘n not for this comstruction it would

-
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happen that when the operator had almost ]

fully compressed the bundle of sheets and

~could advance by lever /3 the plunger for the

distance of only one-half a tooth of rack ¢® he
could not take advantageof thisadvance, but

would have tolet the rack slide back said one- |

half tooth, thereby leaving the bundle not
fully compressed. | | |
In order to facilitate the application of the

string to the bundle of book-sheets while un- |

der the pressure of the machine, I make use
of the well-known means heretofore employed
for similar purposes. These means are as
follows: A block I, adapted to set within the
receptacle D 1n the position shown in Ifig. 1,
has provided on that one of its faces which

18 toward the left-hand end of the machine a

20

double series of grooves 7/, one secries of
grooves crossing the other series at right
angles.

- to readily allow the passage through them of
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the string or cord with which the bundle of
book-sheets in the press is to be tied. This
block H is preferably provided with a handle
/v*.. 'This block II is then bolted to the plun-
ger-head E. The handle /i* enables the plun-
ger-head K and the plunger-bar ¢* to be
readily reciprocated by hand. |

- K 1indicatesa block which is complementary
to the block II aforementioned.

of the string or cord with which the bundle
of boolk-sheets in the pressis to be tied. The

block K is located in the left-hand portion of

the receptacle D, and its grooves face toward
the right-hand end of the machine. Prefer-
ably this block 1s not fastened to the end
plate A of the machine, but is movable to-
ward the right. It is made movable for the
following reason: In order toeconomize space
and to enable the machine to be operated in
a smaller compass, the plunger-bar ¢° is made
only of such alength as that the plunger-head
with 1ts block II can come only to the mid-
dle of the receptacle D—namely, the point
shown in dotted lines x x of Fig. 1.
narily any bundle of sheets that may be tied
in this machine will oceupy more than one-
half of the receptacle D. In case, however,
the bundle of sheets to be tied occupies less
than one-half of the receptacle D, the block
KK is moved forward and a suitable block of
wood or other suitable materialisto be placed
between the plate A and the block K, there-
by advancing it sufficiently to enable the
plunger-head E to exercise a proper amount
of pressure on the bundle of sheets to be tied.
Were it not for the fact that the block KX is
movable, the plunger-bar ¢° would have to be
made much longer, and consequently the
working-space occupied by the machine in a
room or factory where it is operated would be
much greater.

I will now describe in general the mode in
which my machine operates.

These grooves are of a sufficient size

This block
K is similarly provided with two series. of |
grooves M/, erossing each other at right an-
glesand of sufficient size to admit the passage.

Ordi-

A
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T'he plunger-head being at ornear the right-
hand end of the receptacle D and the block
IC having been properly adjusted, as afore-
mentioned, the operator seesthat the notch HY
of the rod 4° is in engagement with the lip or

70

edge b¥of the frame A. A sufficient q_ua:ﬂtity o

of book-sheets is placed on edge within the
receptacle D. In case the sheets are folded

sheets the folded edge which is to form the
back of the book is placed on the side L of
the receptacle D, while the folded edge that
18 to form the head or top of the book rests

‘against the side M of the receptacle D, the
leaves being readily and quickly adjusted so

that their respective edges are in line. The
operator now seizes the handle *and rapidly

draws the plunger-head and block ITinto con-

tact with the adjacent head of the bundle of
book-sheets. - Ile then reciprocates the lever

/? and, through the agency of the pawl f?

further advances the plunger-bar ¢* and the
head E,withits block I, thereby compressing

together book-sheets in the receptacle D to the.

desired degree. Ie now passes the cord or

string with which the bundle is to be tied

around the bundle of sheetsto be tied, and in
accomplishing this result he passes the cord
through oneof the groovesof the block IT and
one of the grooves of the block K. Having
securely tied the bundle together in the or-
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dinary manner, he now disengages the notch

b of the rod 0® from the lip 0' of the frame
He now applies power to the lever /5 un-

IOC

til the pressureof the plunger-bar ¢’ upon the

pawls 0’ 0% according as oneortheother isin

engagement with the rack €% is relieved. The

pawls b’ 0% rise out of contact with the rack
¢’, leaving the plunger-bar free to be moved

back from left to right by hand. The oper-

ator thus moves back the plunger-bar head
and block H by means of the handle /* to a
position in proximity with the right-hand end
of the receptacle. Ile then removes the tied
bundle of sheets from the receptacle and
again proceeds to repeat the aforementioned
operation. In this way the desired number
of book-sheets are successively tied.

While the various features of my invention
are preferabiy employed together, one or more
of them, so far as applicable, may be em-
ployed without the remainder. |

What I claim as new, and desire to secure
by Letters Patent, is—

1. In combination with the receptacie D
and the frame-plate B, the reciprocating
plunger-bar ¢°, provided with rack ef, and pro-
vided at its end with the plunger-head E and
grooved block II, substantially asand for the
purposes specified. '

2. In a machine for compressing and tying
book-sheets, the receptacle D and reciprocat-
ing plunger K, provided with the extension
e’, sliding on the bottom guide-rod d’, sub-
stantially as and for the purposes specified.

5. In a machine for compressing and tying
book-sheets, the combination of the recepta-

\ cle for the sheets, plunger E, plunger-bar €7,
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pawl 7% pawl or pawls b’ 0% and rack e, pro- |

10
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vided with the space ¢!, vacant of teeth, sub-
stantially as and for the purposes specified.
4. In a machine for compressing and tying

book-sheets, the combination of the recepta-
‘cle for the sheets, plunger E, plunger-bar €3,

pawl 75, pawl or pawls b’ 0?, rack ¢°, provided
with the space €', vacant of teeth, and lug ¢’,
located at the right-hand end of the plunger-
bar ¢°, substantially as and for the purposes
specified. - |

5. In a machine for compressing and tying
book-sheets, the receptacle D, plunger E,
plunger-bar % provided with the rack e,

pawl /%, lever 5, and pawl or pawls b’ 0% en- |

gaging the rear portion of the rack e, substan-

tially as and for the purposes specified. .

- 6. In-a machine for compressing and tying
book-sheets, the receptacle D, plunger E,

plunger-bar ¢°, pawl f? pawl or pawls b’ 0%,
pivotally supported, substantially as de-
scribed, lever 0% connected to and operated
by lever & spring b% operating-rod 08, pro-
vided with notch b' and stationary lip b*® for
engagement- therewith, substantially as and

for the purposes specified.

7. In a machine for compressing and tying
bock-sheets, the plunger-head E, plunger-bar
¢’, rods C C, pawl 13, crank-shaft I, provided
with lugs 1 7? rigidly connected, and lever 1,

Journaled in the box f’ £/, located on the rods
C C and braced by cross-braces, 75, substan-

tially as and for the purposes specified.
EDWIN CRAWLEY, Sr.

Attest:
~A. L. HERRLINGER,
G. A. W, PAVER.
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