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PATENT OFFICE.

GEORGE I‘ IJEIGER OI‘ CHICAGO, ILLINOIS ASSIGNOR TO LEWIS BENEDICT,
OF SAME PLA(JE

AUTOMATIC SHE-ET-FEEDING MACHINE.

SPECIFICATION forming part of Letters Patent No. 624, 229 dated May 2, 1899.

ﬂpnllc&twn filed April 15, 1898 Serlal No 677,765,

(No model)

To all whom it meay concern:

Be it known that 1, GEORGE F. LEIGER, a
citizen of the United States, residing in Chi-
cago, 1n the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Automatic Sheet-Feeding
Machines, of which the following is a speelﬂ-

cation.

This invention relates to improvements in

machines for feeding sheets of paper to print-
ing-presses or toldels and particularly to im-
plovementb upon devices shown and de-
seribed in previous Letters Patent in the
United States to me, Nos. 588,452 and 557,279.

One of its obJects is to pr ov1de means by

which the feeding of only one sheet at a time
to the press or foldel may be insured by pre-

venting the passage of more than one sheet
into the registering device and gripper-cylin-
der helemaftel descrlbed

Another object of the invention is to pro-
vide means for automatically stopping the
machine in case the forward edge of the pa-
per is not in perfect alinement and 1n position
to be seized by the grippers of the gripper-
cylinder.

I &ccomphah these ob,]eets by mechanism
shown in the accompanying drawings and
hereinafter fully described.

That which I believe to be new will be set
forth in the claims.

Referring tothe drawings, Figurelis a side .

elevation. Fig.. 2 18 a top or plan view, Fig.
3 1s an end view seen from in front with the

cylinder of the printing-machine removed and

with a portion of the framework cut away to
show the belt-shifting. Fig. 4 is a detail in
the top or plan view of belt-shifting lever
with the rod which operates the same cut
away. Fig. 5 is an enlarged detail, being an
isometrical view of the arms by which the pas-
sage of more than one sheet into the feeding
mechamsm is prevented. Fig. 6 is an en-
larged detail, being aview of the c¢ylinder and
piston by whieh the cylinder of the belt-shift-

ing mechanism is connected with the vacuum- |

chamber. Fig. 7is an enlarged detail of the

feeding-tapes.
In the drawings, 8 indicates the framework
of the machine for feeding forward sheets of

paper.

9indicates pulleysforcarryingtapes, mount-
ed upon a shaft 10,which is journaled in the
frame 8 in the usual way. The pulleys 9 are
driven in a suitable manner by driving power
of the machine.

11 indicates pulleys mounted upou a shatt
12,which is journaled upon suitable journals
13, mounted upon the rear end of a table 14.

15 indicates tapes which are carried Ly the
pulleys 9 and 11.

16 indicates pulleys which are mounted
upon the shatt 12.

17 indicates standards Wthh are mounted
upon the table 14.

18 indicates a feed-roll which is journaled
in the standards 17.

19 1indicates feed-pulleys which are mount-
ed upon a shatt 20, which is journaled in the

standards 17.

21 indicates a roller journaled in the stand-
ards 17 below the feed-roller 18.
- 22 indicates a roller mounted in suitable
journals near the forward end of the table 14.

23 1ndicates string-tapes which are carried
upon pulleys 11,feed-roll 18,and rollers 21 and
22, the string-tapes 23 passing around roller
11, passing over feed-roll 18, thence around

and under feed-roller 18, thence over and be-

hind roller 21, and around roller 22. The rela-

tive positions of rollers 11, feed-roll 18, feed-
pulleys 19, rollers 21 and 22, and the arrange-

mentolstring-tapes 23 are best shownin Kig.7.
24 indicates a sleeve which is mounted

upon a suitable shaft 25, which is carried by
the framework 8.

Sleeve 24 is provided with
a set-screw 26, by means of which it can be
adjustably mounted upon the rod 25. The
sleeve 24 carries an arm 27, which when the

sleeve ismounted in position prqjects forward
and slightly upward and can be adjusted by °
the set-screw 26 so that its forward end lies
.very nearly on a level with the top of the

string-tapes 23, as 1s best shown in Fig. 1.
The sleeve 24 is provided with a second arm
28, which carries at its outer end & rod 29.

30 indicates an arm which is ad,]ustably
mounted, by means of the set-screw 31, upon
the arm 2. W hen the arm 30 18 1In position
it projects forward and downward, with its
forward end close to the forward end of the

[ arm 27, as is best shown in Figs. 1 and 5.
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- paper to freely pass between thein.

3

The arms 27 and 30 are beveled to form knife-

edges upon their opposing surfaces and in-
chned toward one another, as is shown in Fig.
5. In the operation of the machine the arms

27 and 30 will be so adjusted that the space
between the beveled or knife edges at their
forward ends is justsufficient to allow a sin-
gle sheet of paper to pass freely between
them This distance will of course be varied
according to the thickness of the paper which
1s being fed to the machine. By this con-
str uetwn it will be seen that a sheet of paper
of such thickness as to just pass freely be-
tween the opposing beveled edges at their for-
ward points will pass tlll*ough without hin-
drance and that the knife-edges opposing one
another at a point only will cut or crease
through any slight irregularities in the thick-

ness ot the paperor any %110*111“, roughnessupon
the surface thereof and Wlll still allow the
If, how-
ever, two sheets of paper should be fed they
cannot both pass through the jaws .:md will
be held thereby and pr evented from passmfr

“down into the machine.

The devices heretofore and her emafter de-
scribed are especially designed to be used in

- connection with the pueumatlc sheet-feeding
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devices shown and described in previous Let—
ters Patent of the United States to me, Nos.
557,279 and 588,451, but may of course be

used with any suitable sheet- feeding mech-
anism. When the sheets are fed in in any
appropriate manner successively upon the

tapes 15, theyare carried forward by them and.

delivered upon the string-tapes 23 and pass
between the forward end of the arms 27 and
30, which are preferably located, as is best
seen in IKig. 3, to one side of the middle of
the machine. 'The arms being adjusted as
above described, as long as only one sheet at
a titme passes bebween them, will permit the
free passage of the sheet forward. upon the
string-tapes 23, passing between the feed-roll
18 and feed- pulleyb 19. The sheet is carried

forward to and laid upon the lower portion

50

of the string- -tapes 25, as 1s best shown in
Fig. 11, where itis stopped by and during the
aetlon of the registering devices helemaftm
described. The string-tapes bringing solittle
surface to bear upon the paper ::‘LSlly slip be-
neath 1t while the second or succeeding sheet
is being delivered forward upon the top of

- the sheet which is resting during the opera-

35
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tion of the registering dewees, as is shown in
Fig. 7. In case, howevel by any improper
action of the feedmﬂ' mechamsm by which
the sheets are fed to the tapes 15 more than
one sheet should be carried forward the two

thicknesses of sheets cannot pass between the

forward ends of the arms 27 and 30 and will be
held at that point, the result being that when
the sheet ahead has been seized by the sheet-
registering devices hereinafter deseribed and
delivered to the gripper-cylinder, also here-
inafter referred to, no further paper will be
fed for Wa,rd into the registering devices,

624,229

which at their next operation, no sheet being
present, will by the operation of the devices

| hereinafter described shift the belt and stop

the machine.

32 indicates a vacuum-chamber in which a
vacuumis produced byany appropriate means
and which communicates by a pipe 33 with the
registering and automatic stopping devices
hereinafter described.

34 (see Fig. 2) indicates a tube mounted on
the fmmeworl{ 8 and capable of being given
a reciprocating movement longitudinal of the
tube and transversely of the machine.

35 Indicates a guide mounted upon and car-
ried by the tube 34. The tube 34 is provided
with suitable openings in order that when a
vacuum is produced in such tube by the op-
eration of the valvesconnecting the same with
the vacuum-chamber 32 a sheet of paper lying
over sald tube is engaged thereby and by
means of the guide 35 and the reciprocating
movement of the tube is brought into proper

registry to be delivered to the gripper-cylin-
der 36, provided with grippers 37. 38 indi-
cates the valve controlling the connection of
said tube with the v&euum-chmnber 32, being
connected with the tube 32 by a flexible pipe
39 and with the tube 34 by a flexible pipe 40.
T'he valve 33 is operated by cam 41, lever 42,
and connecting-rod 43. The operation of the
sald registering-tube 84, guide 35, and of the
valve and mechanism controlling the same
are fully deseribed in Letters Patent to me
of the United States, No. 588,451, granted
August 17, 1897, and it is therefore unneces-
sary to describe them fully here, as the opera-
tion of these partsforms no part of my present,
invention. It is sufficient to say that as the
sheet passes down over the tapes 23 and is
brought over the tube 34 in the proper posi-

“tion to be seized by the grippers 37 the tube
34 1s moved to the left, so as to engage the
edge of the sheet in the guide 35.

by the operation of the valve-controlling

Thereupon

mechanism the valve 38 is opened, bringing

said tube 34 into connection with the vacuum--

chamber 52, causing a vacuum in tube 34,
which draws the sheet down npon the tube

| 84.. The tube 34 is thereupon moved to the

right in its reciprocal movement described in
sald last-named Letters Patent, the vacuum-
chamber is shut off by the OpeldtIOﬂ of the
valve 38, and the sheef, relieved from the en-
ﬂ'aﬂ'emenb of the tube 34 is again carried for-
ward by the tapes 23 into the grippers 37 in
proper registry for delivery.

44 indicates a eylinder carried by the tube
33 and having open communication there-
with. 45 mdlea,tes a piston moving air-tight
in the cylinder 44 and having plston -rod 46
the ecylinder being open at the lower end be-
low said piston, so as to permit free access of
alr below the piston. 47 indicates a a spring

carried by the piston-rod 46 and operating,

~when allowed to freely exert its force, to draw
the piston 45 down toward the lower end of
| the cylinder 44. TUnless alr, however, is ad-
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mitted into the cylinder 44 above the piston,
as hereinafter described, the free communi-
cation of said cylinder with the vacuum-
chamber 32 causes the pressure of the air be-
low the piston to overcome the pressure of
the spring 47 and to force the piston upward
in the cylinder. 48 indicates a valve com-
municating with the cylinder between 1t and
its opening into the vacuum-chamber 32 and
normally closed by meansof a spring 49. 50
indicates a toggle-lever connecting with the
valve-stem of said valve 43. 51 1ndicates a
cord connecting at one end with the toggle-
lever 50 and eonnecting with the piston-rod
46, all of which 1s besb shown in Kig. 6. 52

"1r1d1eates a pipe connecting said leve 48 with

a-cylinder 53.° Cylinder 53 carries a piston
(not shown for reasons hereinafter stated)

and piston-rod 54, which is connected by cord

55 with a lever 56, which 1s pivotally mounted

“upon the frame 8§, as is best shown in Fig. 3.

The lever 56 is’ connected by connecting-rod
57 with alever 58, which is pivotally mounted

- upon frame 8 and carries on its other end a
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belt-shifter 59, which engages with the belt
60. The structure and operation of the cyl-

inder 44 and its accompanying piston, of the

valve 48 and its connection with the cylinder
44, of the cylinder 53 and the piston and pis-
ton-rod carried thereby, and of its connection
with the belt-shifting mechanism are fully
described in Letters Patent to me,No. 588,452,

and 1t 1s not necessary to more fully de%ube
the same. It is sufficient to say that the op-
eration of these devices is such that in case
for any reason a sheet fails to come over the
registering-tube 84 in proper position to be
seized thereby and brought into proper reg-
ister the air will be admitted into one or more
of the openings of sald registering-tube 34, as

described 1n last-named Lettel S Pa,tent caus-

ing the admission of air in the cylmdel 44
above the piston45,whichisthen forced down-
ward by the opemtwn of the spring 47 open-
ing the valve 48. This causes a communica-
tion between the vacuum-chamber 32 and the
cylinder 53, and the air-pressure forcesin the
piston contained therein, with the piston-rod
54,and by the operation of the levers and belt-
shifter shifts the belt from the driving to the
idler pulley and stops the machine.

61 indicates tubes which are mounted so as

to swing freely laterally on supports 62,which
are carried upon the framework 3, as is best
shown in Figs. 1 and 2. 063 mdlca,tes ouides
which coutr_ol the swinging of the tubes 61 in
such a way as limits their lateral movement
to conform with the lateral movement of the
registering-tube 34. The tubes 61 are pro-
vided at the lower ends with shoes 64, which
areextended rearward and areslightly turned
upward to guide the forward edge ot the sheet
of paper benea’rh them. The tubes 61 when in
position hang, asis shown in Fig. 1, above the
n-rlpper—cylmder 36 and close. to the grippers
37 when said grippers come Into operative

position. The tubes 61 are connected by flexi-

l

bletubes 65 with the valve 3S,above described,
in such a way that when the valve is opened
the tubes 61 are put in communication with
the vacuum-chamber 32.
these tubes is as follows: The adjustments

The operation of

70

of the mechanism operating the registering--

tube 34 are such' that the said tube 34 does
not engage with the sheet of paper delivered
above it until the forward edge of the paper

75

is brought below the tubes 61 and also in po-

sition to be seized by the grippers 37 when

they come into engaging position. Vhen the
sheet of paper isin this position, the valve 38
isopened by the mechanism above described,
which causes the sheet of paper, asabove de-

scribed, to beengaged by the registering-tube
34. At the same time, being controlled by
the same valve, the swinging tubes 61 are also

opened to the vacuum-chamber 32, causing
at the same instant a vacuumin the said tubes
61, which causes them toengage with the for-
ward edge of the sheet of paper. The tubes
61 being allowed to swing laterally, as above
described, are swung to one side while 1n en-

gagement with the sheet as the sheet is car-
ried to the right of Fig. 2 by the reciprocating

30

Qo

movement, of the registry-tube 34. The same

‘movement of the mechamsm which as soon
asthesheetisin proper lateral register causes

the closing of the valve 38 and tjhe freeing of

the sheet from the registering-tube 34, clos-
1ng the connection between the tubes (1 and
‘the vacuum -chamber,
from the tubestl.
61, as above stated, is such that when the
sheet is released from engagement therewith
its forward edge is accurately in position to be

also frees the sheet
The position of the tubes

engaged by the ogrippers37. In case through

95
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any cause the forward edge of the paperis

not properly brought in pomtmn to be en-
gaged by both of the said tubes 61 when the

valve 38 is opened, there being no paper be-

low one or both of the tubes 61, air will be ad-
mitted toone or both of the smd tubes. -Inas-

much as said tubes are connected with flexi-

ble tube 39, opening into eylinder 44, above
desecribed, the effect of this will be the same as
when air is admitted into any one of the open-
ingsintheregistering-tube 34. In other words,
the vacuum above the piston 45 in the cylin-
der 44 will be destroyed or modified, the pis-

ton will bedrawn downward by the spring 47,

and by the operation of the devices above de-—

seribed the belt will be shifted and the ma-

chine at once stopped. It will be seen that
by the above-described operation of theswing-
ing tubes 61 and their connections with the
several valvesthe properdeliveryofthesheets
to the grippers 37 with the forward edge of
sald sheets in a proper alinement to be selzed
by said grippers is caused, orin case the sheet
is not so delivered the maehme is stopped.

That which I elaim as my invention, and
desire to secure by Letters Patent, 18—

1. In a pneumatic sheet- 1en‘1.stel.mn~ mech-
anism, the combination with a vacuum-cham-

| ber, a swinging pneumatic tube adapted to

110

115

I120

125

II3C}.




IO

15

20

- 25

engage the lead edge of a sheet of paper, a
valve connecting smd swinging pneumatic
tube with said vacuum- eha,mber and mech-

anism for automatically opening and closing
sald valve, of a machine-stopping device,
and pneumatlca,ll y-operating mechanism con-
nected with said swinging tube and with said
machine-stopping device, and adapted to op-
erate salid machine-stopping device if the said
swinging tube is open to permit access of air
thereto when the connection with the vacuum-
chamber between said tube and the vacuum-
chamber is open, substantially as described.
2. In a pneumatic bheet-PeWIStellnﬁ‘ mech-
anism, the combination Wlth& vacuum-cham-
ber, a swinging pneumatic tube adapted to
engage the lead edge of the sheet of paper, a
valve connecting bald swinging tube with said
vacuum- chamber and mechanism for auto-

matically opening and closing said valve, of

a belt-shifter and pneumamcall) -operating
mechanism connected with said swinging
tube and with said belt-shifter, and adapbed
to operate said belt-shifter if the sald swing-

ing tube is open to permit access of air there—
to when the connection with the vacuum-
chamber between said tube and the vacuum-

- chamber is open, substantially as described.

30

35
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3. Inasheet-feeding machine, the combina-
tion of pneumatic sheet reﬂ*lsteunn" mechan-
iIsm, swinging pneumatic tubes ada,pted to
enﬂ'aﬂ'e the lead edge of a sheet of paper, a
Valve connecting smd swinging pneumatic
tubes with said vacuum- chamber and mech-
anism for automatically opening and closing
said valve, of a machine-stopping dewce
and pneumdtwallyﬂpemtm o mechanism con-
nected with said swinging tubes and with said
machine-stopping devwe and adapted to op-
erate said maehme-stoppmw device if either
of said swinging tubes is open to permit ac-
cess of alr thereto when the connection be-

tween said tubes and said vacuum-chamber
1s open, substantially as described.
4. In asheet-feeding machine, the combina-

tion with sheet-forwarding devwes, of a pair

45

of relatively adjustable jaws provided with

‘knife-edges upon their opposing surfaces, ar-

ranged in the path of the sheets and adapted
to be adjusted to permit the passage of only
one sheet between them, substantially as de-
scribed. |
5. Inasheet-feeding machine, the combina-
tion with sheet- forwal ding tapes, of a pair of

._relatwely adjustable converging jaws pro-
vided with knife-edges upon their opposing

surfaces, arranged in the path of the sheets
and ada,pted to be adjusted to permit the pas-
sage of only one sheet of paper between them
cmd to stop the sheets in case two or more

- sheets are. carried by said forwarding-tapes,

substantially as described.

6. Inasheet-feeding machine, the combina-
tion with sheet-forwarding devices of a shaft
carried by the Immework a sleeve adjust-
ably mounted on said sha,ft an arm 27 car-

‘ried by said sleeve and extendmﬂ' upward

and outward therefrom and h&vmﬂ'an upper
knife-edge, an arm 28 carried by sald sleeve,
a rod secured at one end in said arm, and an
arm 30 adjustably mounted on said rod and
extending downward and outward therefrom

~and ha,vmﬂ' a lower knife-edge, the knife-

edges of the arms 27 and 30 opposing each

othel and the outer ends of said arms being

normally arranged at such distance apart as
to permit but a single sheet of paper to pass

freely between t;hem substantially as de-
sceribed.

GEORGE F. LEIGER.

Witnesses:
JULIA M. BRISTOL,
Lucy O. CALLAWAY

..................................................................................................................................................................................
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