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UNITED STATES PATENT OFFICE.

FRANK L. CROSS, OF WOLLASTON, MASSACHUSETTS, ASSIGNOR TO CROSS PAPER
- FEEDER COMPANY, A .CORPORATION OF MAINE. ‘ '

PAPER-FOLDING MACHINE,

1,663,360,

Specification of Letters Patent.

>atented June 3,1913,

Application filed July 18, 1908. Serial No. 444,154,

To all whom ¢t may concern.:

Be it known that T, Fraxx L. Cross, citi-
zen of the United States, residing at Wollas-
ton, in the county of Norfolk and State of
Massachusetts, have invented certain new
and useful Improvements in Paper-Folding

Machines; and I do hereby declave the fol-,
‘lowing to be a full, clear, and exact descnll)-

tion of:the invention, such as will enable
others skilled in the arvt, to which it apper-
tains to make and use the same.

The invention relates to sheet feeding
mechanism adapted for feeding sheets of
paper to felding or other machines,

The object of the invention is fo provide
novel and improved mechanism whereby the
sheets may be separated and presented
either antomatically or by hand to the de-
vices for forwarding them to the folding or
other mechanisin which is to act upon them.

A further object of the invention is to

“provide a mechanism of this type which is

well adapted for feeding sheets to folding

- machines such as are-used for folding sheets
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-work upon

of paper in binderies and similar establish-
ments, and the invention will be described
as applied te such machine.

Such folding machines have heretofore
been of two elasses with respect to the de-
vices employed for suppotting the sheet
supply and presenting the sheets in sncces-
sion to the devices for feeding them to the
folding mechanism. In one class of ma-

chines the sheet supply is supported upon a

feed table arranged in front of the feeding
devices, and the individual sheets are man-
ually separated from the supply and pre-
sented to the feeding devices. In the other
class of machines the sheet supply is pre-
sented to mechanism which aets to automati-
cally separate the individual sheets from the
supply and present them to the devices by
which they l}z}m‘ fed to the folding mecha-
pism. The hand feed machines are of gen-
pral utility and adaptability, and may be
employed in doing all the vavious classes of
hich the folding mechanism of
the machine is designed to, operate. TFor
this reason, this form of machine is the more
generally used, and is exclusively used in
those establishments in which a general class
of work is done, and in which only one or
two folding machines are required to take
care of the work. Machines which are pro-
vided with mechanism for automatically

separating the sheets from the sheet supply
are especially adapted for use upon Fong
runs involving the folding of a large num=
ber of sheets, and this class of work may
be done upon these machines with greater
economy and in less time than upon the
hand feed machines. The automatic feed

machines are not adapted, However, to op-.

erate upon the smaller sizes of sheets which
it may be necessary to fold, or to operate
economically upon short runs. The limited
range of work which may be done with
economy upon the automatic feed machines
has practically prohibited their use in the
smaller establishments doing a general class
of work, although much of the work done
on the hand feed machines with which these
establishments are equipped could be done
with greater economy upen automatic feed
machines. The installation of automatic
feed machines has therefore been confined
heretofore to those establishments doing
special work, or doing work of such char-
acter or amount as to warrant the employ-
ment of both hand feed and automatic feed
folding machines.

The present invention overcomes the ob-
jections to the automatic feed machines
above outlined, and provides a. machine
which may be utilized to do all classes of
work in the most economical and advanta-
fZeous manner, :

The invention contemplates the provision
in a machine having sheet folding mecha-
nism and devices for feeding sheets to the
folding mechanism, of mechanism for auto-
matically separating the sheets from a sheet
supply, and. means for moving the sep-
arating mechanism into position for deliver-
ing sheets to the feeding devices, or into
position {o allow the presenting of sheets-
to the feedling devices by hand.” With the
automatic sheet separating mechanism thus
constructed and arranged, this mechanisin
may be adjusted to active position when-
ever work is to. be folded which can be most
economically done by automatically sep-
arating the sheets from the sheet supply,

.and when work is to be done which is not

adapted for automatic separation of the
sheets, the sheet separating mechanism may
be readily moved out of active position, and
a feed board be placed or brought into posi-
tion so that the sheets may be manually
separated from. the sheet supply on the
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board and presenied fo t the feedipg d
of the machine. Thus the mac‘
dered of ‘general utility 1})mdumx
and may be utilized to fold :w classes of
work in the most advantageous and econon-
ical ‘manner.

In accordance

and

o
der

with the bm featurss
of the invention, any suitable form of mech-
anism acting to automatically f‘st}m’::ue n-
dividual sheets from a sheel ,Jupmv el
present them to the feeding devices bjf
which they are fed to the mlnmr or L:ﬂl

mechanism, may be empiove
vices for enabling 4

moved into and out of act
be of any suitable cons:nwﬁ
ment. The deviees o
to be presented um 11
viees may also
tion and s %rmﬂg‘;
inte proper re
vices b’y the v
separating mech
or may be placed in ;
matic S'er:amﬁm_gg meck
drawn from ackive
ferred embodiment ¢
nism is pmvumd £
quppxy to the mechs
matically separs
the wjpp}y, i
mounisd 1pon a
pnrtei that it ma
of active relation
in0' the sheets to d;
anism, and neans
ing a feed board in po
the sheets {o the f

arating mwh nism
T he ravious fen
be readily under%oou from
the accompany mer drawis
Figure 1 is a sectiona)
ing a folding machin
ons features of the inv
ferred forms, the auioma
mechanism bemv shown 3
to the devices for feeding the ; ;
folding mechanism; Fig, G is a sit ufn‘ view
Huw‘ahnw the pcqmoﬂ of the pfw £ whes
the sheets - are to be. zma“ii
the feeding devices and b
vation qhowmf“ *He means
and nri\“ncm;; the {rame whic]
unomatlcad v acting

]

vices and the mechen

.,\
3}

Fn the conui et

PV

ing
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2, ng ls usual in the type of folding machine
illostrated, and are acted npon by the fold-
mn w]*ule 3 which Coopemtes writh the rolls
formmﬂr the fivgt fold in the sheets.
tapes 2 pass around a drum or
f rolls 4 seeuved to a shaft 5 which-
Jven through mechanism not shown. -
P l(,ﬂs § cobperate with the volls 4 and
lle mpm 2 in l%ﬂmnvf the sheets into posi-
tion to uo “,cied upon bv the folding mecha-

L"uU

nism. The drop rolls 6 are parried in arms 7
which swe secured to g pock shaft 8, and
these rolls are raised and lowered at proper

’ﬂt arvals by a
awer Md of

cam 9 arranged to engage.the
:m armm 10 which is secured
'“he chhme is ftho

e 1“ Whlch ave. dd]ubldb}y be~
2 melr shaft 13 by means of set
f‘ n operating arm 15 is secured

of the rod shaft 13, and is ar-
1 e ennaom <md‘ ‘operated by a cam
6 seeured on the end of the rock shaft 8.
umg*un@zac of the cam and operating
ghafi 18 is rocked

' SN é;’ne front gages when

‘i € wm‘ mﬂs § a¥'¢ raized, and to raise the
the drop rolls are lowered.
; being -automatically pre-
i\e tnedmg devices, the fromt
18 80 ‘cmqteu upon the rock shaft

37 o not move down into the n)ath’
when the drop volls ave ratsed.
argiio be presented mannally

ding devi the front gages. are
ted upon the shaft that they will

od to

ary
8-

28,

{ move down acvoss the pqm 0¥ the sheet when

: re raiged, ‘mu will be raised
- of the path of the sheets when the drop
g are lowered 1nto engagémem with the
:

s 4 :

s:chanism shovn for automatically
- sheets from & sheet supply and
them fo the. feeding
ap substantially. the same in construc-
iion and mode of operation as the sheet
m o mech nism shown and dmnv'xbed

vy At ent Wo. 812,260, dated Febyunw
13, 1506, hvs sheet separating meclnmsm
comprises m*}'f‘mﬂ rolls, one of which is in-

ene of *hese romg ‘indicatéd- at 18. . The
feathered bank of sheets 19 iommng the

sheet m-pp’iy is supported upon a table 20
position-to be acted upon by the combing
olls, and is delivered on to the table 20
from 2 supply table 21 through a curved
t 22.0 One side of the curved throat is
1 by a series of vurved guided 23, and
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to the combing devices, by mechanism (not
shown) which acts te intermittently rotate
the drum 24 and ithe pulleys 27 over wiich
the tapes 26 pass. This snechanism covve-
sponds in construation and mode of opera-
ticn to the mechanism shown in the patent
above referred te for controlling the feed-
ing movewent .of the bank of sheets in the
machire of said patent. ,

By the action of the combing wheels, the
sheets are successiyely advanced into posi-
tion between the rolls 28 and 29 by which
they are delivered between the rolls 4 and
the dirap rolls 6. - The volls 29 are mounted
in arms 80, and ave raised and lowered at
proper intervals by mechanism such as is
shown in the patent referred 0. The sheels
as they pass from the rolls 28 and 29 to the
rolls 6 and 4, are supported and guided by
guiding rods 31 and 32 avranged belpw and
above the path .of the sheets, as indicated
in Fig. 1. :

The mechanism for auntomatically sepas
rating the sheets from the sheet supply, and
the mechanigm for automatically presenting
the sheet supply to the separating mecha-
nism, is driven.through a sprocket chain 32
which passes over a sprocket wheel secured
to the_shaft 5, and over a sprocket wheel se-
cured to the shaft 33 which carvies the de-
livery rolls 28,

senting the sheet supply to the separating
“mechanism are mounted in afrume provided
with side plates 34 and side bars 35, The
side plates 34 ave supported upon base plates
36, and are guided on these plates by viby 37
which engage the inner sides of the plates.

The side. bars 35 arce supported and guided

upon rolls 38 mounted or secoved upon u
transverse shaft 39. The shatt 39 is monud-

ed in bearings 40 on the base plates 36, uad -

is provided with pinions 41 which engage
acks 42 zecured to the side bars 33.

When sheets are to be automatically sepa-
rated from the sheet supply and fed to the:

folding mechanism, the parts are in the po-

sition .indicated in Fig. 1. When in this:
position, the sheets will be automatically
separated from the sheet supply by tlie-
combing devices and delivery rolls, and wiil
be fed into position to be acted upon by the’

folding mechanism by the feeding volls and

tapes. In case it is’desired to present the .
5 sheets manually to the feeding devices, the

sprocket chain 82" is removed from the
sprocket wheel, and the frame carrying the
sheet separating miechanism is retracted into
the position indicated in Fig, 2, the move-

ment of the frame into this position being

readily accomplished by turning the shaft
39 by means of a crank 43, After the frame
‘has been run back, a feed board is placed
'in position with its front end resting upon

a cross-rod 46 or other part of the frame!

The mechanisms for anto- -
matically separating the sheets and for pre-

ﬁ‘

which eapries the automatic sheel separating
mechanisn,. The frent gages 11 are also
adjusted sothat they will be moved inte po-
gitien against the fingers 47 which project
from the front of the feed board when the
deop rolls 6 are raigsed. A she: * supply may
now bie supported apon the feed board 44,
and the sheets manually separated from the
sheet supply and presented in  position
against the {ront gages, so that they will
he fed to the Tolding mechanism when the
drop rolls G are lowered and ‘the front gages
raised. When the automatic sheet separat-
ing mechanism is to be again rendered
active, the feed board 44 is removed, the
front gages adjusted inte position where
they will not be moved acroess the path of
the sheet, and the frame carrying the sheeb
separating mechanism is advanced until the
side plates 34 bring up agninsat the steps 48,
This brings the sheet separating mechanism
into pesition o properly present the sheets
to the feeding devices, and the driving mech-
anism for the antomatic guiding devices is

70

80

thrown inte action by replacing the spracket 4o

chain 827 on the sprocket wheels.

Having expiained the nature and object
of the invention, and specifically deseribed
one emnbodiment thereof, swhat I elaimy is—

1. & paper folding machine, having, in
combination, sheet folding devices, feed
rolis and dapes for feeding sheets to the
felding devices, mechanism for separating
sheets From a bank and delivering them in
suceession between the feed rolls, and means
for moeving the separating mechanism into
pesition for delivering sheets between the
feed rolls or into position to permit a feed
board te be positioned at the feed rolls for
feeding the sheets by hand, and a feed board
positioned at the feed rolls when the sepa-
ating mechanisin is ont of positien and re-
meved from position at the feed rolls when
the separaling mechanism is in position, sub-
stantially as deseribed,

2. A paper folding machine, having, in
combination, sheet folding mechanism, de-
vices for Teeding sheets to the folding mech-

il
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anisin, mechanism  for separating sheets

from a sheet supply and delivering them in
siceession to the feeding devices, means for
moving the separating mechanism into or
cut of position for delivering sheets to the
feeding devices, and means for supporting
a feed table in position for the presenting of
sheets to the feeding devices by hand when
the separating mechanism is out of active
position and a feed table which is removed
from position for presenting sheets to the
feeding devices when the separating mecha-
nisnt is in position, substantially as de-
seribed,

Ao A paper folding machine, having, in

combination, sheet folding mechanism, de--

vices for feeding shects to the folding mech-

iib
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anism, mechanism for separating sheets
from a sheet supply and delivering them in
succession to the feeding devices, mechanism
for presenting a sheet supply to-the sheet
separating mechanism, a frame carrying the
supply presenting and sheet separating
mechanisins, and means for retracting the
frame to permit a feed board to be placed
in position for feeding sheets to the sheet
feeding devices by hand, and for advancing
it into position for the automatic delivery
of sheets to the sheet feeding devices when
the feed board is removed, substantially as

- described,. :
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_rating mechanism s out of position for de-

. 55
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4. A paper foldin

vices for feeding sheets to the folding mech-
anism, a feed table, a supply table arranged
above thie feed table, means for feeding a
feathered bank of sheets from the supply
table on to the feed table, devices for sep-
arating individual sheets from the sheet sup-
ply on the feed table and delivering them in.
stecession to the feeding deviees, a frame
carrying the feed and supply tables and sheet :
separating mechanism, means for reiract-
ing the frame to permit sheets to be de-
livered smanually to.the sheet feeding. de-

‘vices and for advancing it into position for

the automatic delivery of sheets to the sheet
feeding devices and a feed board positioned
at the feeding devices when the frame is re-

‘tracted and removed from position at the

feeding devices when the frame is advanced
for delivering sheets automatically to the
feeding devices, substantially as deseribed.
5. A paper folding machine, having, in
combination, sheet folding mechanism, de-
vices for feeding sheets to the folding mech-.
anism, front pages for positioning sheets at.
the feed devices, mechanism for separating.
sheets from a bank of sheets and delivering |
them in suceession to the feeding devices,
means for moving the separating mechanism.
into or out of position for delivering sheets
to the feeding devices, means for throwing
the front gages out of action when the sep-
arating mechanism is in position for deliv-
éring sheets to the feeding devices, and |
throwing them into action when the sepa-

livering sheets iy the feeding devices, and
$ ; : 3,

means for removably supporting a feed

table in wpesition for the presenting -of
sheets to the front gages by hand when the
separating mechanism is out of detive posi-
tion, substantially as described.. AT

. 6. A ‘paper. folding. machine; having, in
combination; sheet’ folding aechatismy, de--
vices for feeding sheets i the folding mech-
anism, . front gages for . positiching sheets

at the fesding devices, mechanism for sepa-

rating sheets from 2 bank of sheats and de-
livering them in succession te ihe feeding

= machine, having, in |
_combination, sheei folding mechanism, de-

‘il sheets to aid sheet forwarding and'r

. o7 N

3
devices, o frame ezrrving the shest

1,063,880

ing mechanism and bank of sheets, guides

for supporting the sheets in front of the
sheet separating mechanism, means for re-

tracting the frame to withdraw the guides .

from the feeding deviges and for advancing
it to bring the ghides into position to de-
liver sheets to the. feeding devices, means’
for throwing the front gages into and out of
operation and mefns for supporting a feed
table in position: for the presenting of sheets
to the front gages by hand when the frame
is retracted, substantially as described.
7. A paper folding machine, Laving, in
combination, sheet folding devices, feed rolls
and tapes for feeding sheets to the folding
devices, front gages for positioning the
sheets at the feed rolls when feeding by hand,
mechanism for separating sheets from =a
bank of sheets and delivering them in suc-
cession to the feed rolls, means for moving
the separating mechanism into or out of po-
sition for delivering sheets to the feed rolls,
means for throwing the front gages out of
action when the separating mechanisni is in
position for delivering. sheets to the feed
rolls and for throwing them into ‘actien
when the separating mechanism' is out of
this position, and means for supporting-a
feed board in position for feeding sheefs io
the front gages by hand when the separat-
ing mechanism is out of active position, sub- .
stantially as described. o
8. A paper folding machine, having, in
combination, sheet folding devices, devices
for feeding sheets to the folding devices,
mechanism for separating sheets from a
bank of sheets and delivering them in. sue-
cession to the feeding devices, a frame’ car-
rying the sheet separating mechanism and:
banlk .of sheets, guides for supporting the
sheets in front of the sheet separating mech-.
anism, means for moving the frame to bring
the guides-into or out of position to. deliver!

sheets to the feeding devices, and ‘means, for
_supporting a feed table in position fer. feed-
ing. sheets to the feeding devices by hand

when the guides are, out of pesition for de-
livering sheéts to the feeding devices, sub-
gtantiallv as described. - - . L ~

9.. A sheet feeding machine inclnding in

combination; sheet forwarding and. register-

ing’ means, -dutomatic. sheet sép‘aﬁgting
méans. said sheet separating means' being.

_movablé into and. out of position-for deliv-

ering the sepérated.sheets to said sheet for-
warding means; said sheet separating means

| gerving when"out of- delivering position, us

a-support for a hand ‘feed board. for deliver-

'n.ﬁ':;,
- » . ‘Ib
istering means. . oo UL ok
~ 0. Alsheet feeding machine including in
nbination, sheet forwarding and register-
- means, a feed board, automatic S..ut
sepapating  means, -said ‘sheeét separaiing

wenns  being movable into and out of posi-
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tion for delivering the separ l(u! sheels Lo
sad] wneet i’mw\‘:n‘d woneans, satil sheet sep- |
arating means serving, when owt of deliver-
g position. axs a w;)[»ml for a hand feed

howrd For deliver ing =heets to said sheet for-
warding and registering moeans
HLA sheet foeding machine inctuding in
combination. sheet forwarding mesns, aulo-
matic sheel separating means, a fenme wpon
which said aufomatic sheot separating means
is wovable into and out of positio n Lo e
Livering separated sheets to suid sheet for-
W Jl{!lll“ feuns, . mul o hand feed 1>u:m1 1)
ported in posilion to deliver sheets 1o saud
forwarding mweans by said nuntomntic sheel
separating means when out ol delivering po-
.L;it'im) and lrv saidd frame jointly,
A sheet feeding machine including in
(:mel.!mtmn, ._;lu)c, nJI\nlI('UI'i and regisler-

ing  means, aulomalic  sheet  separat ting
means, driving means for said separati By
means, said sheet se parating means being

movahkz mto and cut of position to deliver

the separvated sheets Lo said sheet forward.
m,«)/ means, & fead board and means for sup-
pm ng eald feed Doard in position to tiL«

'
|

i
\
\
|
I
[
|

liver sheets 1o said sheet forwardine aid
redistering meany when said wfomatic Bop-
wenting meuns is out of delivering position,

and means for (mmutmn and (llh( nnnutmﬂ'

Psind separating means Trom said t]li\l'llf:_};
Cans,
B30 A sheet feeding maching including in

: mim-.ilaimm
HETITIRRTS

sheet fory: arding means, (m(n
sheet separating mt(ms. comprising
copnrnding devices and a sapporting struc-
ture therefor, o frame upon which said sheet

separating means are movable into and out

of position to deliver the separafed sheers
to said sheet forwarding Heans, and @ hand
teed bowrd siupported upon said supporting
Srnetnee and upon said Trane in postiion
o deliver sheels to said sheet forwarding
means when said auwtomatic sheet wp.n'ilmo
means is ouf of ifs said delivering position.

In testimony whereol T aflix my w,(.l,nutuw
in presence of two witnesses.

RANK 1. CROSS.
Wilnesses:
Tna 1., s,
N. D, MoPiaw,

%

40

[



