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Patented Jan. 10, 1928,

UNITED STATES

1,656,084

PATENT OFFICE.

ELICEY LOVELL SMITH, OF
MACEINERY COMPANY, OF
TMASSACHUBETYS.

SPRIMNGFIELD, MAS
SPRINGFIZLD, MASSACHUSETTS,

SACHUSETTS, ASSIGNOR TO PACKAGE
A CORPORATION OF

SHERT-FEEDING APPARATUS.

Application filed March 17, 1826,

This invention relates to sheet feeding or
sheet delivery apparatus and is directed
Hore wmui My to apparatus for feeding
sheets of paper or the Tike successively from
a stack thereof,

The invention is capable of broad appli-
cation wherever it is (vomed to feed succes

sive sheets of paper, Lut in the form at

present  preferred is particularly adapted
for feeding sheety of wrapping paper to
a wrapping machine in a timed relation
with vespect thereto.

Wirapping machinés of .w present day

have leen developed to o high state of
ciency and are capable of upommw H
speed ”mI it1s ilmmmn important th
wrapping material be. delivered hmoin at w
corresponding high speed and in an accurate
timed relation in vespect thereto.

According to one novel feature of my in-
vention, I provide in a sheet feeding ap-
paratus a means for removing successive
sheets from a stack -and other means for
receiving said sheets and delivering them
1‘hm efrom.

According to another novel feature of the
invention, the removing means and recelving
means are arranged so that they operate 1n
an overlapping timed relation Whelebv the
sheet is not released by the romf)\hng, means
until fairly under.the control of the véceiv-
ing means, and is accoraplished by a novel
combination and. arrangement of parts
adapted to drive the said removing and re-
celving weans .at o (‘OIIG‘DO‘N]HN’ speed
while the sheet is 1mder the influence of
hoth -of saxd means.

Other novel features will be observed from
the following deseription of the invention
which is illustrated in the form at present,
preferved by means of the accompany draw-
mn g, in wln(‘h

1 ig. 1 is a side elevational view of ap

ppam g-embodying the principal features
of my invention;

Fig. 2.is a plan view of Fig.
line 2-—2:

Fig. 8is an mi(u'ged sectional elevational
view taken on the line 3—3 of Fig. 2;

Fig. 4 is a perspective view of one of the
cheet removing members; and

' Big a dwr'“ nmatic veprrgentation

1 taken on

Serial Nop. 854385,

at an enlarged scale, of the path of move-

nent of the sheet TeMoving mmnbel% ,

Referring to the drawings in detail, side
frames are represented at 1 that are ti .J.
together hy cross bars 2, which are secured
to and .,upp(‘ltml by npuoh{ supports that
inay be in the form of rods 8

in the embodiment of
chown, ‘the apparatus
simultanecusly feeding two separate wrap-
pers or an inner liner and a wrapper, but
1t will omy be necessary to describe -one
complete feeding mechanism gince the other
muv 1)() an exact duplicate thereof in so far
as its structure is concerned. One may, of
course, be arranged to work in connection
with a sheef, dif flerent in size from the ol er,
or one may be arranged to deliver a sheet
prior to or subs quu‘nt to the other, so that
the relative sizes of sheets handled or rela-
tive times for delivery may be ¢

accor dm,g to the use for which it is desired
to employ the apparatus.

A nmgazine M for a stack of sheets com-
prises side walls 4 supported by brackets 5
‘1d1uc Lably secured to ‘the upper side of the
side frames and front plates 6 secured there-
to by angle braces 7. By means of the
screws 8 Wm.kmg in slots 9 of the brackets,
the side plates may be moved towards or
away from .one ancther and adjusted - to
accommedate various widths .of wrapper
sheets.

The stack of shoo{s is supported on spaced
bars 10 extending 10119_1hu11nal7y f the mag-
azine which is carried by transverse rods 11
fixed to the side frames, These bars are
arranged to form a grid so that the stae k
of ]1901«* is supported at various points t

the invention
meludes means for

1)1'01*1(1“ open spaces therebefween in V\]lﬂ'ﬂ

the cheet vemoving means may operate nn
the undermost sheet of the staclk, while
means for preventing the removal of more
than the lowermost sheet of the stack com-
prise a needle ﬂ(‘h 12, of usual form, car-
ried in a holclel' 18 adjustably secured to a
bar 14 cavried by the frames 1.

Means for removing the lowermost sheet
from the stack will now be deseribed.  Wip-
ors or sheet engaging members W, that may
be called strippers, are m’owded that are
letachably secured to s transverse bar 15
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G0

65

=

g
71

-3
1

80

20

95

100



<

20

ot

60

: xmm]hneomls
-are preferably so dl"‘allﬂ(,d and relatively

viding’ such lever, cam and gear

&>

2o

and are arranged therealong <o as to work
on the lowermost sheet of the stack at points
between the -grid or supporting bars 10.
Fach. of the strlppers preferably inclades
a corrugated facing member, such as 16, that
may be of yieldable material, such as rub-
ber, and adapted to frictionally engage the
surface of the bottom-most sheet of the stack

as the wipers are moved uhmeaoa nst for a

sheet removing operation.

The bar 15 is provided with rollers 17 at
0pp0<1te ends thereof tl 1t are movable along
supports-in the form of channel tracks 18,
A bar 19, similar to the bar 15 and parallel
thereto, also has rollers 20 in supporting
channel tracks 18 and is vigidly tied to the
bar 15 by means of a rod 21 fixed i brack-
ets 22 which ave secured to the underside
of both the bars 15 and 19. The bars 15

and 19 having rollers 17 and 20 fori a rigid,

niovable stuwtme which 'na) be termed a
carriage and is adapted to .roll back and
forth in the channel tracks, the movement
of which is ftcconlp]rllcd by means of the
ioHowmo

A shaft 25, votatable in the side frames, is
driven by means of gears 26 from a main
shaft 27 and is also oeared te a jack shaft 28
by means of elhptlcal gears 29, which shaft
98 carries a crank 30 “that is connected to
the bracket 22-of the ca 11‘1a0e by a connect-
ing vod or link 31.

The mcchamsm just described will roll
the carriage, and consequently the strippers,
back and forth and preferably with an ac-

~celerated speed at a certain time by means

of the elliptical gears for the purpose later
to be described, while at the same time the
supports or channel tracks are raised and

lowered by the following means. Support-
ing - and -operating levers 35, pivotally

mounted on stnds 36 of each of the side

Aranmies (see Fig. 3}, have their upper ends
‘pivotally connected to the channel tracks 18

for supporting and actuating the tracks,
while other levers 37, fixed to an oscillating
shaft 38, also have their upper ends sim-
ilarly pivoted to ﬂ](\ sald channel tracks.
The 5hdf(, 88 (see Fig. 1) is oscillated by
means of a lever 39 fised to the onter end
thereof which is actuated by a cam follower
40"in operable umaoonmnl, \1111 a suitable
cam such as 41,

The mechanisms just deseribed for mov-
ing the strippers back and forth and for
raising them up and down

timed that the path of movement thereof
will be substantlally as illustrated at an en-
larged scale in Fig. 5 and may he easily ac-
complished or varied as desired by pro-
arrange-
merts as will combine to actuate the same In
the desired manner.”- However, in the form
of the invention at present preferred, the
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parts are arranged so that the path of move-
ment will couexpond to the path illustrated.

For clearness, the path may be subdivided
in the lOHO\Vln” manner: “¢” to “d” in the
divection of the auo\\ nmv represent that
portion of the cycle of ' movement when the
atupnuq are in contact with and acting on

the lowermost sheet of the stack, while from
“0” around to “a” may represent that por-
tion when the strippers leave the sheet and
1etmn beneath the stack to again enguge at
*the mext suecessive sheet for removal

i' ereotf.

According {o an important feature of the
invention, the speed of the wipers need nol
be uniform throughout the cvele of oper-
ations that is, thc mechanism may be ar-
anoed and adapted so that as the stripper
arrives at point “a”, the %peed is somewhat
slower than from 437 to “g” so that the -
pact of the stripper with the sheet will not
cause a slipping of the stripper on the
sheet. Also, according to another feature, as
the sheet is delivered to receiving rolls sub-
sequent to its removal from the stacls, and
also since the sheet will be engaged and
under the influence of both the feed rolls
and the wiper at the same time as from the
point “a”” to “3”, the mechanism is ar-
ranged so that the stripper will travel at a
lineal speed substantially corresponding 1o
that of the feed volls. With this arr: ange-
ment, there will be no relative movement
between the %(]l] per and the sheet or he-
tween the volls and the sheet while Hu\ shwi
is under the influence of both. That i ls the
sheet m(u be engaged by and under the in-
fluence of the feed rolls as it is hemn re-
moved from the stack by the stripper with-
out  disturbing its frictional engagemaent
with either.

The feed rolls veferred to are indicated hy

5O and are fixed on shafts 51 and 52 rotal-
a )10 in the side frames 1 and 1. The shafd

51 is driven by means of sprockets 53 and 54
and chain ”)) from the shaft 27 and is n(um‘(l
by means of the gears 56 to the shaft 52

for
dri ving said shaft 52 in an accrate timed
10](11101' with respect thereto. Fhe « nf 62

is preferably mounted in bearings 57 {hat

are movable in slots 58 of the frames 1 i
springs 59 1({11151 ot the bearings tend (o
urge ‘the rolls of shaft 52 :l;{«il]\.\,l those of
shaft 51.

Other rolls 75 for frictional enangement
vith the rolls ]nst deseribed are ])mwlwl
anc aet in con junction therewith to 1('( eive
sheets therebetween that are delivered there-
to by the strippers W. These rolls 75 are
mounted in a frame structure whieh ig
adapted for easy removal from the appa-
ratus-to render the rolls aO just described,
reatlily accessible.  The frame includes a
central supporting bar 60 that may he
dropped into slots 61 at the upper sides of
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the frames 1, and hovizontally swinging
straps 62 arranged to overlie the said g hatts
are provided with thumb screws 63 for
pressing and holding the shafts in the slots
of the frames. Bearing brackets 65, fixed
to the shaft 60 (x,ducem the frames 1, carry
non- rotatdble but vertically movable shatfs
66 and 67 which ave preferably disposed di-
rectly abovo and _para allel to the shafts 51
and 52. Springs 70, the tension of which is
adjustable by means of screws 71, are car-
ried in the brackets 65 and are ar anged to
bear on opposite ends of said shafis zm(fl
tend to urge the mﬂ 5 against the rolls 50

The feed rolls 7 5, rotata ably carried by
the shafts 66 and 67, are held from longitu-
dinal movement therealong and are dispos ('c[
s0 as to overlieand contact with the volls 5
by set serews 77, Guides 78, in the form 0i‘f
thin strips ]m,v" their upper ends secured to
the mllar 6 and are shaped’ as best shown
in Fig. 3 50 as to be :wLm ted to guide the
sheets between the rollg 75 and 50 and be-
tween the engaging faces of rolls 50.

Othor mmlos (n(, t shown) and which may
bo of ordinary form well known in the art,
nmy he provided and avranged to guide the

sheets as they are delivered by the rolls 50
fo-other yolls 80 fixed on shatfts 81 and 82
rotatably carried in brackets 83,  The
brackets 83 ave u]ukl(ll)]y carried by de-
pending r(‘)d:; 84-{ixed to the side frames 1.
These rolls ) may or may not be necessary
according to \ho w e for which thie app(uwiu
may be employed, but wh“n desired or neces-

sary may be driven in the following manner.

A sprocket 85 of the shaft 51 is connected
by a chain 86 to a sprocket 87 of the shaft
81 while a chain tightener in the form of a
flanged idler or wheel 87 rotatably carried
on a swinging lever 88 ig wiml upon by a
spring 89 Tixed to the mst 3 and functions
to maintain the chain teut in the desived
manner,

In oper
placed upon. the
magazines and a

;

a
¢
n
11

080

tion, a stack of wrappeors may be
grid bars of one of the
stack of similar sheets of

the same or g diff M(\n{ sige may be similarly
phiced in the other of the magazines, The
needle pricks 12 are adjusted so as to m-

of the lowermost sheets of
therelyy prevent the removal
the lowermost sheet,

upan- Che relative timing of
the separvate sivipping or sheet venmioving
inech ani“ﬂr’ the fowermost sheet will be-en-
caged by the strippers which arvive in con-
tact with the sheet at a somewhat vetarded

pinge eral
the sticks to
of more than

Depending

speed. ~ As the strippers move forwardly,
the lowermost sheet is rvemoved from ths

stack and its forward end is re cnived be-
tween the upper and lower rvollers 75 fmd
50, which rolls assist the strippers in feed-
ing the sheet forwardly so that its forward
edge is directed downwardly by the guides

‘nation of a support

um! between the rells 5(). It will be ob-
ved that a sheet may be delivered to the
Js fromn either or both 0[ the stacks and
50 will receive and feed the
from the a pparatus.  As previously
ted out, the strippers are arranged and
sted so- that when the sheet 15 under
18 mﬂmn e of both the feed rolls and strip-
the said strippers ave actuated at a
wed corvesponding to that of the periph-
‘al speed of the 1 olls so that theve will be
» relative inovement of the strippers and
heet when in confact. Also this arrange-
ment insures that the sheets ave well under
the influence of the feed volls before being re-
lensed by the strippers. When the binppms
feave the sheet, the motion thereof is appre-
ciably cui\M ated go that they are quickly
returned again to thelr sheet engaging po-
siflon,

From the foregoing,
that T have nwvvdod an (mp watus having
a sheet removing means for delivering a
sheel into a doli\r‘wingzj means that is so ar-
ranged that, whew the sheet is being acted
upon by both. their speed (df least dmmn
that ])mi(ul) is {he snme, whereby there -is
no tendeney for the sheet to move veiative
o either of snid means.

Having deseribed the invention in the
form at present preferred, what T now claim
and desite {o secure by mt\erf Patent 1s:

1. Tn a sheet deliver v device, he combina-
tion of o wpp( vt for & stack of sheets with
means for delivering sheets therefrom com-
prising, feed volls m(? a stripper for engag-
ing 2 sheet of said stack and (h\ln/ermw it
to said feed ol s, means for operating said
rolls and said stripper at a corresponding
certain speed during a portion of their cwlo
of operation and adapted to operate
str' ipper at a retavded speed as it engages
gaid sheet and to accelerate ,hc movement
thereof up to said certain speed therveafter.

2. In a sheet doﬁvm v (10\/1(‘&, the combi-
for a stack of sheety with
means for delivering sheets therefrom com-
prising, volls for veceiving and delivering
sheets, a Khi] wper for feeding sheefs from
said stack to said delivery rolls. means for
operating  said m]: at o conslant speed,
means for operating said stripper at a va-
viable speed arranged 1<> move said stripper
at an accelerated speed so that (immg the
Jatter part of é*‘ wo(lnw movement its speed
will correspond to that of the 1”‘1\1.

3. In a sheet (I tvery device, the eombina-
tion of a support for a dack of sheets with
means 1()1’ delivering sheots therefrom com-
puising; volls for receiving and delivering

t the rolls
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will be ol hserve ed

sheets, a stripper for feeding an endmost
sheet from said smck to said rolls arranged

L during o portio: of Cycln
ns for operating said rolls
loméans o7 o3 *nrmm:} said

to engage a shee
of opor m\)n me
at a ceriain sp
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stripper at g speed less than said ceitain
speed ‘as it engages said sheet which is ac-
celerated to a speed corresponding to said
certain speed as a sheet is engaged by both
the rolls and stripper.

4. In a sheet delivery device, the combina-
tion of a support for a stack of sheets with
mezns for delivering sheets therefrom com-
prising, a stripper for removing an endmost
sheet ‘of said stack, rolls for receiving said
removed sheet, means for driving said rolls
at a certain-speed, means for operaling said
stripper so that it accelerates from a re-
tarded sheet engaging speed at the begin-
ning of its removing movement up. to corre-
spond to that of the certain speed of- the
rolls.

5. In a sheet delivery device, the combina-
tion with a support for a stack of sheets of
means for removing successive sheets there-
irom comprising, rolls {o receive a sheet, a
stripper movable along a support in a plane
parallel to the endmost sheet of the stack, the
said support movable to bring the stripper
into and out of engagement with said end-
most sheet, means to actuate the stripper,
means to actnate the support adapted and
arranged so that the speed of the stripper is
equal to that of the rolls while the sheet is
being acted upon by both said rolls and
stripper.

6. In a sheet delivery device, the combina-
tion with a support for a stack of sheets of
-means for removing successive sheets there-
from comprising, rolls to receive a sheet, a
support movable towards and away from
sald “stack, a member movable along said

-support, a stripper carried by said member,
means to actuate the support and to actuate
the said member arranged so that said strip-
per will be moved into contact with the end-
most sheet of said stack and transfer it to
the rolls, the said actuating means being ar-
ranged so that the stripper 1s moved at a speed
corresponding-to that of the rolls while the
sheet 18" engaged by said rolls and stripper.

7. In a sheet delivery device, the combina-
tion . with a support for a stack of shedts of
means for removing successive sheets there-
from: comprising, supports located at oppo-
site sides of said stack, a frame reciprocable
along said gupports, strippers carried by said
fravie, means for moving the support to-
wards and away from said stack and means
for moving the frame along said supports
adapted. and arranged whereby the stripper
is moved into contact with the endmost sheet
of said stack to effect a removal thereto.

. 8. In a sheet delivery device, the combina-
tion with a support for a stack of sheets of
means for removing successive sheets theve-
“from  comprising, supports. adjacent said
stack, a frame reciprocable along said sup-
ports, strippers carried by said frame, means
for moving the supports towards and away

1,658,084

from said stack and means for moving the
frame aleng said supports adapted and ar-
ranged whereby the stripper is moved info
contact with the endmost sheot of said stack
to effect o removal thereto, feed volls to re-
ceive said sheet while it is under the influ-
ence of snid stripper, the said actuating

-means heing arranged to move the stripper

at a speed corresponding to that of the rolls
while the sheet is engaged by both rolls and
stripper.

9. A sheet delivery device comprising in
combination, supports for a stack of sheets,
rolls carried in said supports for receiving a

sheet therebetween, a frame for detachably 8
mounting cn said supports having volls for

engaging with raid frst named rolls,
10. A sheet delivery device comprising in

cecombination, supports for a stack of sheels

having guideways for receiving a frame,
driven rolls mounted between satd supports,
a frame for insertion in said guideways hav-
ing rotatable rolls for engaging with the
first named yolls.

11, A sheet delivery device comprising
in combination, supports having guideways,
driven volls mounted between said supports,
a frame having portions for fitting mn said
guideways and including independently mov-
able shatts cach carrying rolls for engnging
with the rolls of the supports.

12. A sheet delivery deviee comprising in
combination, supports having gnideways,
shafts extending between said supports hav-
ing rolls fixed thereon, a frame having n con-
tral shaft for fitting in said guideways,
brackets fixed on said shaft, shafts extending
Letween said brackets that are vertically
maovable therein and rolls rotatahle on said
shafts, all adapted and arranged 5o that as
the central shatft of the frame is inserted in
the guideways, the rolls of the frame arve in
engagement, with the first named rolls.

13. A sheet delivery device comprising in
combination, supports having guideways,
shafts extending between said supports hav-
ing rolls thereon, a frame having portions
for fitting in said guideways. members yvield-
ingly carried in said frame supporting rolls
for yieldingly and frictionally engaging the
first named rolls.

14, In a sheet delivery deviee, the combi-
nation of a support for o stock of sheets with
means for delivering sheets therefrom com-
prising, a stripper for engaging and remov-
ing an eudmost sheet of a stack, rolls for re-
cetving a vemoved sheet, means for operal-
g said rolls, means for operating said strip-
per so that its speed accclerates from a slow
sheet engaging speed to a velatively faster
speed as a sheet propelled thereby is engngoed
by the rolls.

In testimony whereof I have affived my
signature. '

FLMER L. SMITIL
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