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UNITED STATES

PaTeEnT OFFICE.

WILLIAMIERASTUS WILLIAMS, OF CHICAGO, ILLINOIS.

CELL-CASE MACHINE.

SPECIFICATION forming part of Letters Patent No. 659,010, dated October 2, 1900.
~ Application filed June 1, 1897, Serial No. 639,009, (No model.)

To all whom it may concern:

Be it known that I, WILLIAM ERASTUS
WILLIAMS, a citizen of the United States, re-
siding in Chicago, county of Cook, State of
Illinois, have invented new and useful Im-
provements in Cell-Case Machines, of which
the following is a specification. '

In this machine but a single roll of stock is
used. The paper is first punched and then
slit into strips longitudinally, These strips
pass endwise into strip-turners and are then
cut loose from the main strip or sheet of
stock. The strips cut off are turned into in-
clined position, notched edges up, and are
pushed laterally out of the turners into fin-
gers projecting from a table perpendicular to
the planes of the strips. The table is then

rotated ninety degrees in its own plane and-

a second set, which has entered the turners

and has notched edges downward, owing to-

reverse rotation of the turners, is forced into
engagement with the first set. The fingers
then withdraw below the surface of the table
and the complete cell-case is swept off by an
arm, The strips being of a constant width,
the spacing depends upon the inclination the
tarners are made to give them, and the an-
¢le at which the sets are interlocked depends
upon the degree of rotation of the table.” As
illustrated, the spacing is that of ordinary
cell-cases, the sets are interlocked at right
angles, and each set consists of seven strips.

In the drawings, Figures 1, 2, and 3 are
respectively a plan, a side elevation, and an
end elevation of the machine. Fig. 4 isa
section on the line 4 4, Fig. 1. Fig. 5 isa
plan of a certain table.
section in the line of the paper’s feed. Figs.
7 and 8 are transverse sections of a certain
turner and guideway, showing the directions
of rotation of the turners at certain different
periods. Figs. 9 and 10 are respectively a
side view and. a central section of certain in-
termittent gearing for driving certain push-
ers. Figs. 11 and 12 are analogous views
showing gearing for actuating intermittently
certain feed-rolls, slitting devices, and aform-
table. -

In the figures, A is the frame of the ma-
¢hine, and S a main shaft driven by a pulley
8" and provided with the usual loose pulley
8. Aroll of paper P, wide enough for seven

Fig. 6 is a partial

cell-case strips, is revolubly mounted in
brackets P', and from this roll paper is car-
ried around straightening-rolls P? and thence
over a die-bed D, provided with a die-plate
or set of dies adapted to coact with punches
DS, projecting from a punch-plate D?, carried
by a reciprocating head D’. The head is
guided by rods D4 sliding in bearings D5,
and is actuated by eccentrics C® upon the
shaft S through eccentric-straps C* and rods
C, connected to the head at C'. The dies
are adapted to punch at a stroke all the
notches in the seven strips of a set. This
done, the sheet advances between slitting-
rolls R, which divide it on longitudinal lines
into seven strips, which then pass without
lateral displacement between feed-rvolls F,
‘between. the separated members of shears
B, and endwise into strip-turners T, which
‘are slotted from one end to receive them.

The feed-rolls are driven from the shaft S by

means of gears F*F®and a sprocket-chain
t=3

JF', and a sprocket-chain R’ causes the slit-
iting-rolls to rotate with the feed-rolls.

The
gear F¢is double the size of the gear I'*; but

ias it has teeth on one-half only in one-half
revolution it rotates the other gear a full
revolution and then leaves it at rest during
‘the remainder of its own revolution.
‘sure aceuracy in this action, the smaller of
‘the two gears is provided with a block F° to
‘rest upon a segmental flange F° of the other
‘while the non-toothed segment of the latter
‘is passing, and thus prevent all rotary move-
‘ment of the smaller gear.

To in-

The gear F?is far-
ther provided with a block F®in position to

‘be struck by a tooth F7 upon the gear F* at

the instant when the block F¢ is freed from
the flange F% and thus the smaller gear is

At the instant when
such engagement ceases the block FS passes

-again upon the flange F5, arresting F® at the
‘proper instant and holding it in exact posi-
‘tion until the larger gear has made another
‘half-revolution.
‘fed forward and slit into strips during one
‘half -revolution of the shaft S, while dur-
‘ing the next half-revolution it is at rest.
‘During this interval of restit is punched and

By this means the paperis
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‘forced to begin rotation at preeisely the in-
‘stant when the engagement of its ordinary
‘teeth by the teeth of the mutilated gear will
‘continue the rotation.
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the formed strips are subjected to other op-
erations, as will appear. The parts are so
proportioned that at the instant when feed-
ing ceases the free end portions of the strips
are fully within the slots of the turners T,
and at this time the upper blade of the shears
descends, cutting simultaneously from each
strip a completed cell-case strip of proper
length. This shearing by the blades B’ Btis

synchronous with the punching of a succeed--

ing set of strips, for the blade B' is moved in
its guides B? by rods B2 connected to the ec-
centric-strap C?, already mentioned. The
strip-turners are bars orrods mounted in bear-
ings T* and bearing-pinions T3, respectively.
These pinions are all in engagement with a
rack T, which is reciprocated by the wmain
shaft S, acting through a pinion 1%, gear T9,
cam T®, fixed to said gear, and alever T3, piv-
oted at T® to a block T7 on the frame. The
diameter of the pinion TY is half that of the
gear T and tworevolutions of the shaft there-
fore cause but one revolution of the cam,
and the latter is so formed that the first revo-
lution of the shaft S rotates the turners in
one direction until their slots T' are at the
predetermined proper angle for discharging
the stripsand then returns them to their nor-
mal positions, while thesecond revolution of
the shaft turns them in the contrary direc-
tion until their slots are in the same planes
as before and then returns them again to
normal position, all with the proper inter-
vals between successive movements. The
first rotation so turns a set of strips that their
notched edges are uppermost, and the second
contrary rotation turns the notched edges of
a second set dewnward.

The depth of the cells in ordinary cell-cases
must exceed their width, and obviously if a
sheet be split into strips and if the strips be
then turned ninety degrees rearrangement
will be necessary, since otherwise the strips
will be a strip’s width apart; butif thestrips
be turned less than ninety degrees the dis-
tance from one strip to the next or to the plane
of the next may be as small as is desired,
since that distance increases with the angle
through which they are turned, beginning
with zeroand reaching a maximum (the width
of a sirip) at ninety degrees. Whatever the
width of the strips, then,the distance between
them, and consequently the width of the cells,
depends entirely upon the angle through
which the strips are turned; but if the turn-
ing be less than ninety degrees the strips will
not be, as they should be, perpendicular to
the plane of the set which they form. To ob-
viate this difficalty, the strips when properly
inclined by any suitable means are moved
edgewise, each in its own plane, through dif-
ferent distances, each moving farther than
the oue preceding,and thereby all are bronght
into a general plane, or new plane of the set,
perpendicular to the planes of the individual
strips. This result may be practically ac-
complished as follows: Atsome distance from

‘pushers, respectively.

the turners is a table J both parallel to the
axes of the strips and perpendicular to their
planes when they are inclined, as just sug-
gested. - When the strips of a set have been
thus properly inclined, they are pushed lat-
erally out of the turners and toward the table
by a set of similarly-inclined pushers E, hav-
ing forked ends and adapted to pass through
the turners in enlargements T of the slots
T"therein. These pushersare fixed in a head
E', carried by rods E? moving in guides E3E?
upon a support K>and actuated from theshaft
S by gears I H, shaft B, gears I, shaft K8,
crank E7, and pitman ES. The gearI is muti-
lated and so formed and proportioned as to
impart a complete revolution to the gear II
during a certain quadrant of its own revolu-
tion and to hold it fixed during the remaining
time, and thus the pushers act and return to
initial position while theshaftS rotates ninety
degrees. To insure accuracy in these move-
ments, the two gears are provided with a
flange I', tooth 1%, and block H' and tooth H%
all acting substantially like similar parts al-
ready deseribed.  The strips are set in mo-
tion successively by the pushers owing to the
obliquity of the pushers to the planein which
the strips arearranged,and asthey are pushed
from the turners they enter guideways G,

formed by properly-spaced blocks A’, rigidly

supported by the frame of the machine and
transversely grooved to forin ways for the
The blocks all termi-
nate a little more than a strip’s width from the
table J,and as the stripsadvanced by the push-
ers emerge from the guideways they are re-
ceived by fingers K, projecting above the sur-
face of the table, upon which the strips come
torestnotches nuppermost and exactly spaced.

‘The table is circular and is provided with an

annular shoulder J%, by which it is accurately
held in a ring J& The table hus marginal
teeth and is intermittently rotated, turning
through an angle of ninety degrees for each

‘revolution of the shafts S, by means of a chain

J3 from the upper feed-roll F and a pinion
J’, mounted in a bracket J? and engaging said
marginal teeth. The fingers are fixed to a
plate K', which lies below the table and has

:a sleeve-bearing K4, that slides upon a stud
-J8 -depending froin the table,

This plate is
carried toward and away from the table by
rollers K?, traveling in a ecam-groove K3 in
the ring J4, and thus the fingers are alter-
nately projected above the surface of the ta-
ble and withdrawn below it, and this, owing to
the form of the groove, occurs twice during
each revolution of the table. Now a set of
strips being held by the fingers, notches up-
permost, the table turns ninety degrees, and
then a second set, notched edges downward,
is pressed down by the pushers and forced
into engagement with the first set, forming a
completed celi-case. The tablethen revolves
ninety degrees, the fingers withdrawing dur-
ing the first part of the movement, and the
case is swept off the table by an arm L, borne
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by a shaft I, having a bearing in the table
and carrying at its lowex end a gear L to en-
gage a sewmenml rack L? upon the ring J* and
cause the arm to swing through a suitable are
at the proper time.
ing case is to be discharged, the table having
meanmme rotated one hundred and eighty do-
grees, this gear is upon the opposite side of
the ring J%; but by placing a rack L® apon the
inner side Of the pinion upon an arm L#* in-
stead of upon the ring itself the arm is still
caused to discharge the case in the proper
direction and come to rest in such position
that the succeeding movements of the table
bring it to precisely its initial position ready
to be again operated by the rack first men-
tioned as upon the ring J4  Thus for every
complete revolution of the table—that is, for
every four revolutions of the main shaftand
every four strokes of the punches—two cown-
plete cell-cases are discharged.

The device for discharging the cell-cases is
thought entirely novel and deslmble for use
with other machines, and the same is true of
the means for reducing the spaces between
the strips, since so far as these features are
concerned it is not material that the other
mechanisms be those shown, and radically-
different strips may be thus spaced or any
cell-case may be held by disappearing fingers.

' Othei" methods of spacing often involve push-
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ing the strips while under friction, and as the
snups are thin and often somewhat i imperfect
bueckling or the catching of torn edges is.not
rare With ordinary machines, and since the
operation of such machines is usually very

rapid such mishaps . cause instant clogging, -

that is both vexatious and costly. - With the

‘machine just deseribed the evil is practically

eliminated, for the strips arealways free and
are advanced positively, smoothly, and with
the utmost certainty. The pushers working
in the slot enlargements may serve precisely
the same ends in many different machines,
and obviously the value of this device does
not depend upon. combining it with any of
the other specific mechanisms shewn. Ithas
been very common to eject strips from slots
by means of -a steel plate, whieh it is prae-
tically necessary to make of a thickness less
than the width of the slots. - Such plates, es-
pecially when there is 1mperfe(,t10n in the
stock, sometimes slip past the strips and fail

to eject them, when clogging, of course, re-

sults. Such an accident is impossible when
the pushers extend upon each side beyond
the limits of the slot.

Feeding the strips endwise into the turners
isfar preferable to the usual method, for they
remain integral with the sheet and support
eachotherlaterally until fully within the turn-
ers, while in the older devices they are cut
loose, or nearly so, and are thenindependently
pushed sidewise into the slots, with frequent
clogging as a consequence.

Since many of my devices are so far inde-
pendent that they may be used in machines

When the next succeed-

where the other mechanisms are radically
different, I wish to cover them both broadly
and specifically in combiunation  and sepa-
rately.

What I claim is-—

1. ‘The combination of a strip-turner pro-
vided with a longitudinal slot extending from
one end, meansto rotate thestrip-turner upon
its longitudinal axis, and means to feed a strip
endwise into the slot in the strip-turner.

9. The combination of a strip-turner pro-
vided with a longitudinal slot extending from

-one end, means torotate the strip-turner upon

its longitudinal axis, means to feed a continu-
ous strip endwise into said slot, and means
to afterward sever the entered portion of the
strip from the body portion.

3. The combination of a set of strip-turn-
ers each provided with a longitudinal slot ex-
tending from one end, means to feed a set of
strips endwise into the slots, respectively,
means to then sever the entered portions of
the strips from the body portions, and means
to then rotate the turners upon their longi-
tudinal axes. .

4. The combination with strip-turners, of
means for feeding a set of strips to said turn-
ers, and means for moving the strips’ from
the turners, edgewise, through different dis-
tances, whereby all the strips of the set are
brought into a plane peipeundicular to the
planes of the'individual strips.

5. The combination with means to hold a
set of strips while in the same plane, means
to turn the individual strips into parallel
planes less than a strip’s width apart, and to
bring corresponding edges of all the strips
into a plane perpendicular to said planes.

6. In a cell-case machine, the combination
with a member provided with a strip-receiv-
ingslot widened atintervals, of pushers wider
than the body of the slot, and means for ad-
vanecing said pushersinto the passages formed
by widening the slot, whereby a strip lying
in the slot may be ejected.

7. The combination with a revoluble table,
of means for delivering upon the table in suc-
cession sets of spaced strips, and. means for
turning the table on an axis passing through
its center, through a predetermined angle be-
tween successive deliveries.

8. The combination with a suitable revolu-
ble table, of a set of strip-turners, means for
feeding sets of notched strips in succession
into said turners, means for rotating the turn-
ers alternately in opposite direetions to turn
oppositely the notched edges of successive sets
of strips, means for delivering the sets upon
the table, suceessively, while so turned, and
means for turning the table through a fixed
angle between successive deliveries.

9. The combination with a set of revolubly-

‘mounted strip-turners, of means for turn-

ing them alternately in opposite directions
through supplemental angles.

10. The combination of a set of strip-turn-
ers arranged to receive a set of laterally-con-
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tiguous strips in the same plane, means to
feed a sheet of stock toward said turners,
means to slit the advancing sheet into later-
ally-contiguous strips corresponding with the
turners, means to sever the end portions of
the strips after their entry into the turners,
and means to turn the individual strips into
planes less than a strip’s width apart.

11. The combination of strip-forming de-
vices, sheet-slitting devices, and strip-turn-
ing devices, feeding devices arranged todraw
a sheet of stock through the forming and slit-
ting devices and push it into the turning de-
vices, means to sever the end portion of the
formed and slit sheet after its entry into the
turners, means for turning the strips into
parallel planes less than a strip’s width apart,
and means to push the strips edgewise to
bring their corresponding edges into a plane
perpendicular to the planes of the strips and
eject them from the turners.

12. The ecombination with means for form-
ing identical sets of laterally-notched strips,
of means for advancing the sets successively
to the same position, means for turning the
strips of successive sets oppositely into the
same plane, a table, means for delivering the
sets successively upon the table, and means
forrotating the table in its own plane through
a predetermined angle between the deliver-
ies of successive sets thereon.

13. The combination with a table, of strip-
holding devices normally projeeting from the
table’s surface, and means for at intervals re-
tracting said devices within or below said
surface.

14. The combination with the table,of strip-
holding fingers normally projecting from its
sur face adlscharfrmg-arm and means forsuc-
cesswely retracting the fingers and sweepmg
the arm across Sdld snrface

15. The combination of a form-table pro-
vided with fingers for holding the StI‘IpS and
with gear- teeth on its edges and a pinion en-
gaging the gear-teeth for revolving the table.

16, The combination of dies and punches
for punching a sheet of paper, slitters for slit-
ting paper into strips, a feeding device for the
paper with a shear for cutting off the strips,

strip-turners for turning the strips edgewise,
a form-table adapted to be turned through a
sufficient angle to permit the interlocking of
the second set of strips, and a set of pushers
for pushing the strips from the turners to the
form-table.

17. The ecombination of a set of strlp -turn-
ersarranged in parallel relation toeach other
and a set of pushers set at an angle inclined
to the plane of alinement of the turners
whereby the pushersin descending engage the
strips successively to bring a different ar-
rangement of the strips at the next point of
registration.

18. The ecombination with punching, slit-
ting, feeding and cutting mechanism for
strips, a form-table, and guidewaysand strip-
pushers set at an incline with the plane of the
paper as operated upon by the punches and
slitters.

19. The combination with mechanism for
punching and cutting strips, revoluble strip-
turners and a cam for actuating the turners,
said cam having cam-faces adapted to actu-
ate the turners in different directions alter-
nately, and return them to the same normal
position each time.

20. The combination of mechanism for
punching and cutting strips and a form for
holding strips, with mechanism for deliver-
ing every alternate set of strips upon the form
in reverse position as relates to the notches
in their sides.

21. The oombmamon with means for punch-
ing and cutting strips, of devices for tempo-
rarily supporting the formed strips, a table
below the plane of said devices, a set of push-
ers adapted to push the formed strips down
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to said table, a cerank-shaft, and a pitman -

carried by said shaft and reciprocating the
set of pushers.

In witness whereof I have hereunto sub-
scribed my name in the presence of two sub-
seribing witnesses.

WILLIAM ERASTUS WILLIAMS,

Witnesses:
FrRANK H. DEANE,
DANIEL ‘STONE.
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