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UNITED STATES

PATENT OFFICE.

EMIL TYDEN, OF HASTINGS; MICHIGAN.
SHEET-S‘EPA‘RATENGDE\IICE FOR SHEET-FEEDING MACHINES,

No. 853,910.

Specification of Letters Patent. °

Pq.tenf.ed May "1.4, 1907,

Original a;pplioa-tion filed June 8, 1906, Serial No, 264,217, Dividedand this application filed November 18,1906, -
' o ‘Berial No..288,051.

To. all whom it may concern: -

Be it known that I, Emir TYDEN, a citizen
of the United States, residing at Hastings,
in the county of Barry and State of Michigan,
have invented new and useful Improvements
in Sheet-Separating Devices for Sheet-Feed-
ing Machines, of ‘which the following is a
specification, reference being had to the ac-

‘companying drawings, forring a part thereof.

“Ihis application 1s a divisien of my appli-

. cation No. 264,217, filed June 8, 1905.

15

~'The purpose of the invention covered.by
this divisional application is to-provide de-
vices for separating from a pile individual
sheets of metal, paper, card or other sheet

. material for the purpose of feeding such

‘20

. tion of a, portion of a sheet-feeding mechan-.

“25

them. - : co
It consists of the features and elements of
construction set out in thé claims. -

In the drawings:—Figure 1 is a side eleva-

sheets .to the machine-for -operating upon

ismcontaining the present invention, only
so much of the machine being shown as nec-

essary to illustrate the invention. Fig. 2

. 1s a rear side elevation of the same. Fig. 3

is a section at the line 3—3 on Fig. 1. - Fig.

.. '4 is a detail section at the line 4—4 on’ Fig. 3

3o

35

upon an enlarged scale.
. the machine as shown in the drawings
comprises a frame, upon the lower part of

_which there may be mounted mechanism for

supporting1 and advancing the pile of sheets
from which the top sheéts are to be detached
for feeding onward to mechanism which is to

- operate upon such sheets individually.

.. The parts of the machine for advancing the

- pile and bringi% the top sheets into reach of
e

40

the separatin;
as unavoidable in'showing such separating
devices and need not be. particularly de-

- - scribed, but for understanding of so much

. description is given. -

45
- platen,.2, for supporting a pile of blanks, 3,
~and any .suitable means may be employed:

Upon the frame,, 1, there is mounted a

for advancing the pile upwardly to keep its

- top within reach of the separating devices

s0

- (':h.ine_ s_hown, the plles.s ‘thus advanced. up-

for -taking off the ‘top: sheets.” - In ‘the ma-

ject matter of my

vices are shown only so far’

‘wardly between guide'post:s, 5, 5 and 6, and
on these guide posts there are mounted dogs,

7, having noses, 7*, at their upper ends which

enga%e under the bottom of the pile when
the platen has lifted the pile past these noses,
and the remnant of the pile is carried on
these dogs while the platen descends to re-

55

ceive another pile. - The details of the mech- " -

anism for effecting these movements is not

60

herein claimed nor full{ shown and need not -

be described, the same being part of the sub-

264,217.
-~ At opposite sides of the path of the platen

. and of the pile of blanks carried thereon, the

said application No.

6s

frame has two posts, 8, 8, erected rigidly: .
These posts are connected at their upper end -

by a cross-head, 9, upon the upper side of
which there is mounted a downwardly open
cylinder, 10, having a piston, ‘11, with its
stem, 12, projecting out at the lower end of
the cylinder and through a guide bearing,
13, rigid with the cross-head.
the piston is hollow and opens above the

piston into the cavity of the cylinder. At

the lower end and below the cross-head it has

oppositely projecting . horizontal ~ tubular:
arms, 14, 14, on which respectively are -
‘80

sleeved the horizontal members of T fittings,

15, 15, whose vertical members are connected.

70

The stem of -

75

by pipe sections, 16, 16, with suction mouths, -

17, 17, mounted at the lower end of said pipe
sections and designed and adapted for grasp-
ing by suction the blanks upon whose sur-
face they may press for lifting them from the.

85

pile. A shaft, 18, is' journaled.on the frame -

for affording operating power. connections

with the various mechanisms thereon, has -

rigid with it a-disk, 19, which has a segmental

slot, 19%, in which are mounted and adjust-
-ably secured two abutments, 19%; 19°, bein,
.%referably\ roll-carrying ‘studs jutting o
s appears in the drawing the following brief | : -

om one face of the disk. _ .
A:pipe, 20, leading from any source of rare-
fied air (not shown) for the purpose of pro-
ducing suction, is mounted on the frame, 1

and extends at proper position up alongside;

90

95

.one of the standards, 8, and is connected into -

the top of the cylinder, 10, for producing suc-

“tion.therein above the, piston to cause the lat-

ter: to be withdrawn nto the cylinder. It

190,
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,these abutments passes off the lever arm, and

Jpipe connections therelrom Lo the mouths is

will be seen that the same connection affords
communication with the suction mouths or

i,

suckers, 17, 17, through the hollow stem, 12,
of the piston and the connections above de-
sevibed. A wvalve, 21, in the pipe, 20, at the
lower side and near cne end of the frame, 1

N
1 o o Y
088 & lever

bA
arm, 22, extending alongside the
, in position to be encountered by the
g abutments; 19%, The valve, 21,
normally by & spring, 23, open for
unication with the source of exhaust
2 air, and is eonstructed for closing
such comunication and venting or admit-
i sheric air to the pipe, 20, and its
When the valve is in this nor-

connset:

mal posttion, the lever arm, 22, stands in po-
sition o be encouuntered by the abutiments,
194 and to be moved thereby for shifting the
valve sub off communication with the
source of rarefied air and vent the pipe, and
the valve will be so held until the second of

+q
H{;

thus by the adjustment of the two abutments
in the slot the time of shifting said valve and
the length of time it is held in position for
venting the pipes will be regulated.

When the valve, 21, is in position to cub off
communication with the source of rarefied air
and to open communication of the pipe, 20,
with the atmogphere, the piston, 11, and the
parls connected with its stem descend by
gravity until the suction mouths, 17, rest
upon the upper surface of the upper blank of
the pile, which may be either upon the platen,
2, or vest upon the dogs, 7. The margins of
the suction mouths are adapted for making
air-tight contact with a sincoth surface, such
as the'surface of the blanks, and the weight
of the device including the piston and the

sufficient to insure such air-tight contact.
In addition to the two suction mouths car-
ried on the eross pipes, 14, 14, the piston, 11,
carries at a point intermediate said two
mouths and preferably in the vertical fore-
and-aft plane of the axis of the piston a
presser, 24, which protrudes normally below
the horizontal plane of the lower margins of
the mouths, 17, so that it encounters the up-
per surface of a blank on the top of the pile
before the encounter of the mouths there-
with. This presser is mounted as a plunger
in the extension, 122, of the stem, 12, helow
the cross pipes, 15, and is held yieldingly pro-
truded, as described, by a spring, 25, back of
it in the tubular extension of the piston stem.
When the valve, 21, is set for cutting off com-
municationwith the sourcé of rarefied airand
for admitting atmosplieric'air to the pipe, 20,
the piston, 11, and all parts connected thers-
with descend by gravity until the presser, 24,
and the suction mouths, 17, are stopped by |
contact with the upper blank of the pile on |

gountering the blank first, buu o
the entire descending efenients boein
cient to overcome the distanee of the spring,
25, baek of the presser and canse ilio suetion
motths to come into wir-ticht contaet with
the surfaces of the blank. The pesition of
the abutments, 19% on the disk, 19, wiul the
inferval berweon them along the slor, 1o0,
vill be caleulated and adjusted so that swlter
the valve, 21, is set, as deserihod, for achinnt -
ting atmospheric air to the eylinder 1o per-
mit the piston to Ml it shadl be hold i sueh
adjustment lone enough (o permsit the wetion
by gravity above deseribed, and then the fast
abutment, 197, having ron off the end of the
lever arm, 22, the valve, 21, will he reversod
by the spring, 23, (o the position af which ai-
mospheric communication with the pipe, 20,
will e closed and communication with the
source of rarefied air opened. This vauses
two effects: First, suction operating theough
the suction mouths, 17, will hiold the blanks
firmly to said mouths; secondly, the piston,
11, will be foreed upward by atmospherie
pressure in opposition to the redoced ar ten-

‘ston in the eyvlinder above the piston, and the

entire Hfting device carried by the piston will
be moved upward.  The blank engaged by
the suction mouths or suckers, 17, at oppo-
site sides of the presser will be lifted at {wo
opposite edges hut will e held down at the
intermediate point while the presser, 24, pests
upon it {o such extent as the tension of the
spring, 24, may be adequate to bow or hend
the bianle. Bueh bowing or bending of the
blank wiil operate to detach it from the next
succending blank if the latter for any reason
ténds toondbiore to it or be Hfted with it
In_the case of metal blanks whicli have
been cut out with the same Jie, there is fre-
quentiy a =haht feather or Duratl the edges,
causine the blanks to be engaged with each
other by the interlocking of the similar burs,
but the curvatare of the blanks ahout the line
at which the presser bears upon them cnuses
the lower Blank to slide slightly upon the up-
per one af the two ends and the mierloclked
burs are thas disengzeed; also, when ad-
hesion frappens by reason of oil or other lig-
did between the blanks, the “shght sliding
caused by the howing of the blunks tends to
hreak the adhesion, Inboth eases, th'lower
blask rencting from Lhe hending to which it
his been subjected by adhesion to the upper
blank straigiitens itself back on'to the pile
while the top blank remains engaved by the
sackers at the end and bowed. down in the
midiile by the presser.  This springing ac-
tion between the lirst blank and the next sue-
ceeding blank will happen upon the very
fivst iifving action causing the howing, and
said Hfting action continuing as the piston

syl
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pile as the piston continues its ascent,

‘10
'+ feeding it onward to the subsequent machine.

853,910

" rises, the upper blank fully detached from

_the one next below is carried up from-the
- AVhen this device is used for the py ose

5-.of supplying blanks to a machine which 1s to
a6t upon tham in subsequernt processes, either
* .ag.a part of such machine or as a part of a

feeding machine, & suitable element-is pro-
‘vided to enter between the detached blank
and the pile and engage it by its rear edge for

“Such an élement is represented in the draw-
- ings by the parallel feed bars, 25, 25, having

.. spring-dogs, 26, operating” as ratchet teeth
‘15,

projecting upward { from the bars. In the
~drawings these feed bars are shown without
operating connections, but it may be under-

_stood:that whether as a part of the feeding .
smachine shown or as a 'gart of the machine
y the feeding ‘ma-

_which 4s.to be served

"~ ¢hine, they are connected with means for re-

~ciprocating .them synchronously with -the

‘action of the valve, 21, which causes the oper-

.. -‘ation’ of -the lifting devices by means of the |
@5,

piston, 11; and that these reciprocating
-means are timed so as to thrust the bars, 25,
‘back above the top. of the pile of blanks—

" “that is, above the up}i1 r edge of the forward
.. post, 6, against which.
Yo

the pile of blanks is
stopped and by which it is gaged—after the
Jlifting action has proceeded far enough to

"' geparate:the top blank from ‘the pile at the

“#nds and lifts it high enoughfor the bars, 25,
"to ‘enter under it at’ the ends above the re-

35 ‘mainder of the pile. ~'If the bars enter under
the ends of the blank before it is lifted more

han barely .enough to permit them to thus
nter, the ratchet dogs, 26, colliding with the

' 40_‘1\,: downward and will slide under the blank and

spring’ up to engage behind its rear edge

" ready to. feed it onward upon the reverse
~~:movement of the feed bars. = To permit the
- blank to lie flat upon the.bars and in that
15 condition. to ‘be fed forward thereby, the
v guckers or suction mouths, 17, must be re-
" 1éaséd from the blank at the ends of the lat--

lea

£ at it may straighten out on,the feed
 ,bars)*25; and in any case, it will be best to
“s¢-release it rather then te detach it by edgewise

. movement from- the’sucker mouths.
-such releage, there'is provided in the tubular

1for

' - ; pistonstem ‘which connects the source of

~ rarefied airwith the sucker mouths, the valve,

. 5527, which is held normally in pesition afford-

o~

- ing commimication through the piston stem'|
" with the sucker mouths and which is adapted
. .to be moved to cut off such communication
_" and admit atmospheric air to the. passage be-
60 yond it.leading to the sucker motths. - The
- stem-of this valve hgs a lever arm, 28, pro-

~jectingirearward, and for operating it to

“ghift 1t to pdsition for venting and releasing

forward edge of the blank will be forced-

2

the sucker mouths there is mounted on a
hanger arm, 29, which is attached to the
cross head, 9, a lever, 30, connected by a link,
31, with a lever arm, 32, of a rock shaft, 33,
which is journaled at the lower end of the

| same hanger arm, said rock shaft having a

lever arm, 34, which protrudes downward in

position to be encountered by one of the bars,
25, during the rearward stroke of said bar for ..

vassing under. the lifted end of the blank.

63

70

he parts are relatively proportioned and ad- -

-justed so that this collision oceurs and oper-

ates the rock shaft for causing thelever arm,
30, to open the valve, 27, at the limit of the
rearward stroke of the reciprocating bars, 25,

75

when the dogs, 26, have passed beyond the .

rear edge of the blank so that they may en-
gage it.

reacts into its normal straight form, lying

8o

The sucker being released from the
“blank by the opening of the valve, the blank

across jthe bars, 25, in front of the ratchet .

dogs, and is carried out by the next forward
movement of said bars.
I claim:—

85

1. In & machine for the purpose indicated, :

a support for a pile of blanks; means pressing
upon the exposed blank bof the pile between
two opposite edges thereof to restrain such

93

blank from being lified; dévices for engaging =~

the exposed surface of said blank at opposiie
sides of said restraining means; means for

- moving the engaging devices for lifiing said

blank at the engaged parts, and means en-
tering between the lifted paris of the said
blank ‘and the next blank of the pile for
maintaining separation between them.

2. In a machine for the purpose indicated,

" 2 support for the blanks; a suction device for

lifiing the opposite lateral c¢dges of the blank;
means for restraining the blank from heing
lified between said edges, and blank-feeding
means entering under the lifted lateral edges
of the blank al the forward edge adapied to

i &ngagle the blank for feeding at the rear edge.

3. In amachine for the purpose indicated,

in combination ‘with a support-for a pile of -
blanks, pneumaiic devices comprising two

1oe

'105"

110

suckers for engaging the exposed ‘blank of -

the pile at two separated positions; méans
for lifting said suckers to detach the blank

from the pile; a device entering under the de--

tached blank for separating it from the pile;

:a valve for venting both the suckers, and -
connections for opening the valve operated

by said separating device,

blanks, a device adapted to' be advanced

.. 4. In a machine for the.purpose. indicated,”
‘i combination with a support for.a pile of

1 'I‘S

120

sgainst the exposed blank of the pile com- -

prising an elastically” yielding -presser .and

two suckers at opposite sides of the presser,

the presser being protruded relatively to the

 suckers so as to encounter the blank before .

125
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. which are adenced

.40

w

50

‘un
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-yielding presser
1Y

43 gm ey

advaneing the entire

i (T‘(‘P i()f‘ (,Ll(‘h encounte ﬂ')d 1ov J”"."l(‘Ul\“
encounter the blank.

it after vhe suckers ¢
» purpose indic {n‘oﬁ

neans for

5. In amachine for the
in combination with a support for a pile of
blanks, a device comprising: an’ elastically
vielding pressev and a sucker (L'l‘ipled to on-
Lou'm'er the surface of the exposed blatk of

the pile; a eylinder hav mrr communication
with source of ravelied air for smwedon; =
piston in the eylinder operat ivoi\' eonmiee ted
with said {h wvice Tor moving t}"

counter of the presser and

blank by movement of the piston i

rection and for vetracting v upon the rever:

moverment of the mm(m lhe plqmn STEM Con-
stituting a duet for communication of ithe
revefied air past 1110 })151 on with the sucker;
means for cutting off the rarefied air and

venting ths passage to the eylinder to permit
the piston to move in the direction for such
encounter and for re-opening such communi-
cation to retract the pisten “after the sucker
encounters the blank,

6. In a machine for the purpose indicated,

in combmatmn with a support for a pile of
blanks, & cylinder having wmmum ation
with a source of rarcfied air for suction; a
valve which controls such communication; a
piston in the cylinder adapted to he retracted
thereinto upon opening communication wich
the rarefied air; a a device connected w ith the
piston and normally operating by gravity to
withdraw the piston, said device comprising
an elastically yielding presser and 'a sucker
by gravity against the
exposed “lank of the mlL the presser heing
protruded relatively io the sucker to en-
counter the blank first, the pision stem con-
stituting & duct by w hich the sucker commu-
nicates pase the piston with the eylinder eav-
iry; means for periodically operating the
valve to cut off the rarefie d air and re-open-
ing the same after the piston moves outward

the blank.

7. In a machine for the purpose indicated,
in combination with a support for blanks,
adapted to be advanced in the (hroc{mn of
the thickness of the blanks; a device adapted
to be moved to encounter the surface of the
exposed blank comprising an elastically
and a sucker, said device
comprising & piston and a cyhnder mn which
it oner&tos the piston stem heing hollow and
aﬁordmg communication from the eylinder
beyond the piston with the sucker, the evlin-
der having communication with a source of
rarefied air, th= presser being protruded rela-
tively to the sucker for encountering the
blank before the latter; a valve which con-
trols the rarefied air com funication “of {he

cylinder, and mekns for operating it period-

Gl gl

Cin combination with

fto vent the suckers when the first
in the cylinderand the suckerhasencountered |

[eXNe]

ically for opening such communication and
for venting the eylinder,

8. -Ina machine for the purpose indicated,
a support Tor blanks,
adapted to be advanced in fthe direetion of
the thickness of the bl \n]\\; a device ulnyl(wl
to be advanced against the expozed blank
comprising an elastically vielding presser and
two suekers af opposite sides of the presser,
the presser being protruded velatively to the
suckers to encounter the blank in advanee of
the Tatter; a eylinder having communieation
with wsouree of ravefied alv; a valve control-
Ling sl conmunication: a pishm i the exl-
inder, the piston stem being hollow and con-
neeted with syid deviee and allording conm-
munication frem the evhinder bevond the
piston o the suckers, said communication
having a vent to the mnmsplmrv and a valve
which controls said vent, suid valve heing
normally closed, and m s for opening it
after the piston s retracted in the evlinder.

4. In a machine Tor the purpose mdicated,
in combination with a support for a pile of
blanks, a (‘wu e for separating the top blank
from the pile comprising an elastically vield-
g pr("«m and two suckers al-opposite sides
of the presser: a piston connected with said
1(‘,\1('0, a eylinder into which the piston may
be retracted; said evlinder having commum-
cation with a source of rarelied air {or so re-
tracting it. the suckers being also connected
with said source: a valve controlling said
communication and for venting the evlinder
saek of the piston: means for operating said
valve to cut off communication with the rare-
fied air and open the vent to permit the pis-
ton to move outwart in the eylinder and for

ai
al

reversing the valve to retract the piston: a

vent in the communication of the rarefied

air with the suckers, and a valve for control-

ling said vent adapted to be normally closed,

and means for opening said last-named valve

valve is

ope med for commuunication of
with the rarefied air.

10. I o machine for the purpose indi-
cated, in combination with a support for a
pile of blanks; two suckers adapted to en-
sage the surfaee of the exposed blank; a tu-
ouhr support for carry mg said suckers hav-
ing communication with the source of rare-
fied air for operating the suckers; an clastic-
ally yielding :ucl\or carried by said sucker-
support between the (wo suckers and pro-
truded relatively to the suckers to encounter
the blank before the latter; means for ad-
'&ncing the suckers and presser against the
exposed blank and for rvtmdmw them: a
valve for controlling the communication of
rarefled air with the suckers and means for
operating it to open such'communicaiivn
while the suckers are pressed against the

he eylinder

70
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blank; & valve for venting the suckers and
means for opening it after the suckers are re-
tracted for Lifting the blank. :

- 211 In s machine for the ~1ii1fpose indi- |.

5 cated, in :combination with a support for a
neumatic devices for engag-

pile of blanks, p;
ing the exposed blank of the pile by suction;

means for lifting said device to detach said |-

. blank .from the pile; means entering under
‘10" the detached blank to separate it from the

pile; a valve for venting the pneumatic Ce-

S

vices to relieve the suction and rclease the
blank and connections for operating said
valve operated by said separating devices.

In testimony whereof, I have hereunto set 15
my hand at Chicago, Illinois, this 27th day of
October, A. D., 1905. :

EMIL TYDEN.

Witnesses:
CHas, 5. BURTON,
Homer KRAFT.




