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Application filed Janunary 12, 1899 Serial No. 701,964,

(No model.)

To atl whom it may concerr:

Be it known that I Howarp K. KING, a
citizen of the United Stateb residing in the
city and county of Phila,delphia,, in the State
of Pennsylvantia, have invented certain new
and useful Improvements in Sheet-Register-
ing Mechanism for Folding-Machines, &c., of
which the following i1s a full, clear, and exact
description, reterence being had to the ae-
companying drawings, of which—

Figure 1, Sheet 1,.i8 a plan view of a fold-
ing-machine in which my invention is em-
bodied, only such parts of the machine being
shown as are deemed necessary to an under-
standing ot the invention. Fig. 2, Sheet 2,
i1s a partial side elevation of the machine;
IFig. 3, a section on line 3 3, Fig. 1; Fig. 4, a
front elevation of the side-guide mechanism.
Fig. 5 1s a section on line 5 5, Fig. 4. Fig. 5*
is a detail of the nipper rock- sh&ft and ad-
juncts, showing the connection of the said
shaft, nipper, and side-guide-plate hanger.
Fig. 6, Sheet 3, is a section as on line 6 6, Fig.
1, enlarged, but showing the position of the
parts when the pins or horns are in the ele-
vated position. Fig. 7 is a view similar to
Fig. 6, but showing the position of the same
parts when the pins or horns are depressed
to the full extent. Fig. 8, Sheet 4, is a plan

view, enlarged, of a section of the rock-shaft,

broken off, which carries the pins or horns
and the frames to which the latter are con-
nected and the adjusting devices. Fig. 9 is
a front side elevation of the same. Fig. 10
is a plan view, enlarged, of one end portion

of the pin rock. shatt. aud certain adjunects

and connections. Fig. 11 is a transverse lon-
gitudinal section as on line 11 11, Fig. 12.

Fig. 12, Sheet 5,15 an end elevation, enlarged,
of the pin rock-shaft, the cain for oscillating
the same, and contiguous parts. Fig. 13 is a
section, enlarged, taken immediatelyin front
of the end portion of the folding-blade farthest

fromn the observerin Fig.1,showing thatend of
the pin rock-shaftand the slots in the folding-

blade. Fig. 14, Sheet 6, is a vertical longl-
tudinal seemon through the folding-blade,
slotted plate, &e., cshewmﬂf' a modification in
the form aud armngement of said plate. Hig.

15 is a section on line 15 15, Fig. 8. Fig. 16 |
is a section on line. 16 16, KHig. 8. Fig. 17 is

- passes the sheet-carying tape and showing in

a section on line 17 17, Fig. 9, of the bar 70,
to which the pin-adjusting mechanism is con-
nected. Iig. 18 is asideelevation, enlarged,
of a part of one of the rollers around which 535

transverse section the tape, the underlying
plate, and adjacent sheet-supporting plates,
whose upper surfaces are above the plane of
the upper side of the tape. Fig. 19 is a full 6o
section as on line 19 19, Fig. 18. Fig. 20,
Sheet 7, is a diagrammatic plan of a printed
sheet, showing by dotted, broken, and full
lines the several positions successively oc-
cupied by it afterit has been carried into the 65
machine and before being folded.

The object of myinvention, broadly stated,
1S to provide means for obtaining a positive
accurate placement or registry of sheets of
paper or the like with reference to a subse- 7o
quent operation to be performed upon the
sheets.

The immediate purpose of the invention is
to provide antomatic means for securing posi-
tive and accurate placement with relation to 75
the folding mechanism of a folding-machine
of plmted sheets, whereby when the sheets
are folded the Superposed printed pages will
register with each other or as nearly so as
practicable.

T'he leading feature of the invention com-
prises two or more conical tapering horns or
pins having a substantially eylindrical por-
tion above the base of the tapering part and
mounted a predetermineddistance apart upon 8s
a suitable support and means for imparting

L

30

a vibratory movement thereto, whereby their

pointed ends may be caused toentersome part

of the area of holes previously cut in the
sheet on a predetermined line and a distance go
apart equal to that of said pins, the diameter

of said holes and -the diameter of the said cy-
lindrical portion of said pins, respeetively,
being substantially equal, whereby the posi--
tion Of the sheet is determined by the pins g5
filling the said holes when su :elently entered
thelem

Although not absolutely essential, the most
successtul result of the operation of the in-
vention as applied to a folding-machine re- 1oo
quires that the aforesaid holes of suitable di-
mensions shall be substantially on the line
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upon which the first fold of the (printed) |

sheet 1s to be made. If all the printed pages
of the sheet are properly placed oralined, this
line should be equidistant from the edges of
pages adjacent to and on opposite sides of
the said line.

The leading feature of myinvention as ap-
plied to atolding-machine comprises the com-
bination, with the usual or suitable folding
devices f01 carrying forward and c;uppm'rmﬂ‘
the perforated sheet fed into the machine, of
the aforemeuntioned conical or tapering pins,
means forimparting a certain vibratory move-
ment to said pins with relation to the plane
of the underlying sheet at predetermined in-
tervals, and means for gniding and stopping
the ﬂleel In a manner to bring 1t into a posi-
tion that some part of the s..—ud holes will be
in the path of the vibration of the pins, where-
by when the aforesaid cylindrical part of the
fatter shall have entered the holes the sheet,
will thereby be brought into the required po-
sition or registry for the operation of the fold-
ing mechanism and will be folded on the line
connecting the centers of the holes and the
centers {)f the part of the pins ocoupwnw the
latter or a,d].rwent to such line.

Another feature of the invention as ap-
plied in connection with a folding-machine
comprises the combination, with suitable
mechanism and devices for conveying and
supporting the infed sheet provided with two
or more suitable prearranged perforations, of
vibratory pins whose distance apart is sub-
stantially equal to that of said perforations,
a side guide for guiding the sheet laterally, a
stop for arresting the forward movement of
the sheet, which guide and stop are adapted
to bring the sheet into & position that the
sald pins when vibrated will enter somne part
of the area of said perforations, respectively,
and mechanism for imparting a resultant di-
agonal movement of said pins after they have
entered the perforations, whereby the sheet
will be freed trom contact with said side guide
and stop and will also be brought into proper
position to be acted upon by the folding de-
vices, as hereinafter described.

The invention also comprises certain de-
vices or combinations of mechanism and de-

tails of construction, hereinafter fally de-

seribed, swhich are designed toinsure as aceu-
rate and perfect results as possible.
Referring now to the accompanying draw-
ings, which illustrate my invention (as ap-
plied to a folding-machine of usual construe-
tion) in a form that I have caused to be put
into practical use, 1 and 2, respectively, Figs.
1, 2, and 3, are the ordinary positively-driven
feed and drop rollers of the folding-machine,
between .which the sheets to be folded are
successively fed from the feed-table 3, Ifig
1, and the sheet 1s carried forward by tapes
4 to the first folding devices. In the present
instance these tapes, two in number, run
over a driven roller 5 and a rear tension-roller

5%, and the incoming sheet is held in close |

667,022

contact with the tapes by means of overlying
rollers 6, journaled in a pivoted frame 62, the
rollers bem preferably adjustable to and {ro
in said fmme with relation to the tapes, as

- hereinafter described. T'wo other rollers 7,

one for each tape, located forward of rollers 6,
bear upon the tapes, or rather upon the sheet
overlying the latter as it advances, and, co-
acting with the tapes, enable the latter (in
conjunction with rollers 6) to carry forward
the sheet. IFora purpose and hy means here-
inafrer explained the rollers 7 are cansed at
fixed intervals to be vibrated out of contact
with the tapes.

Immediately underlying the tapes isa plate
4, KFigs. 6,7, 18, and 19, to support the tapes
against the pressure of rollers 6 and 7.

3 indicates the first folding-rollers, and 91s
the folding-blade,to which the usual vibratory
movements are imparted by means of a ¢cam
9%, in connection with the usual depressing-
spring (not shown) on a rotary shaft 9", arainst
which cam bears a roller ¢ on the end of an
arm 99 that is connected to the rock-shaft 9¢,
upon which the blade-arms 9" are mounted.

10 1s the customary bar or plate, having the
longitudinal slot 10*, through which the blade
descends to crease the sheet and tuck 1t into
the bite of thesaid folding-rollers. The sheet,
on its way to be folded passes over support-
ing-plates 11 and beneath the series of bhars
12, which are secured to a fixed shaft 13,
thence over the plate 10 and over support-
ing-bars 14 and under bars 15, unti] its for-
ward edge strikes against the ad justable stop-
bar 16.

T'he various rotatable shaftsof the machine
are driven at their respective proper speeds
from the main shaft A around a pulley p, on
which passes the belt (not shown) from the
source of power and by means of gearing
shown in Fig., 1, hereinafter referred to.

Adjacent to and to the rear of the slotted
plate 10 and parallel therewith is a shaft 17,
that 1s mounted loosely, so that it may slide
freely in bearings of the ends of arins 18 of
supports, one for each end of the shaft, that
are fixed to the top side bar f' of the frame
I¥ of the machine. The ends of this shaft
within and near its said bearings are round,
while the intervening part is square in ¢ross-
section and 1s elevated above the end por-
tions, so as not to obstruct the path of the
incoming sheef, as seen in igs. 6 and 7 and
movre clearly in IFig. 13.  The shaft is adapted
to receive an oscillatory motion at certain
intervals, and also at predetermined inter-
vals a short Jongitudinal movement, the pur-
poses of which will be hereinafter fully ex-
plained. |

'The oscillatory motion of the shaft is ef-
fected by the following mechanismm and de-
vices: Journaled in bearings rising from the
top side bars of the frame of the machine is
a shaft 19, on one end of which is a gear 20,
that is driven in the direction of the arrows,
Figs. 6, 7, and 12, by a train of gearing 20°,
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20°, 20¢, 209, 20°, and 20! from the main shaft
A of the machine. On the other end of said
shaft 19 is a cam 22, of the form seen in Figs.
6, 7, and 12. On the end on that side of the
the rock-shaft 17 is a erank-arm 23, carrying
at 1ts free end a roller 24, that bears on the
edge or face of the cam 22 and is maintained
in such contact by a compression-spring 25
upon a rod 26, one end of which latter is piv-
oted on a stud 27, Ifigs. 1, 10, and 12, on the
inner side of the crank-arm 23, and theother
end passes through an aperture in an arm 28,
Fig. 1, fixed to the machine-frame. Oneend
of the spring bears against an adjustable col-
lar 24* on therod 24 and the otherend against
the arm 28, as seen in Figs. 1, 10, and 12.

T'he longitudinal movement of the shatft 17
is effected by means of an expansion-spring
29, in conjuunetion with a cam 30, having a
high part 30* and a low part 30° upon the in-
ner side of the crank-arm 23, against which
cam bears a roiler 31 at the end of a fixed
arm 32, which in the present instance is se-
cured to the bearings 18 of the arm 18 on
that side through which the shaft 17 passes,
as seen in Kigs. 1, 10, 11, and 13. The afore-
mentioned spring 29 is upon the said shaft
17, one end pressing against the inner side of
the bearing and the other end against an ad-
justable collar 33 on the shaft.

When the roller 24 of crank-arm 23 rides
upon the high portion 22° of cawm 22, as in
Fig. 6, Sheet 3, the shaft 17 will be in the
normal or retracted position endwise; but as
said roller descends to the low part 22* of said
cam, as in FKigs. 1, 7, 10, and 12, thereby
changing the position of cam 30 with relation
to the arm 32, and consequently to roller 31,
the shaft will be drawn outwardly against
the stress of spring 29.

In order to effect relative adjustments of
the arms 23 and 32, I make their ends split
and bifarcated and bind the same to the shaft
and the shaft-bearing, respectively,by means
of clamp-screws connecting the bifurcations,
as seen in Kigs. 11 and 12.

Mounted upon the rock-shaft 17 in a man-
ner and by means hereinafter described are
two forwardly-extending fingers 34, each hav-

ing on the underside of its free end a conical

or tapering pin or horn 85, having a substan-

tially eylindrical portion above the base of

the conical part, the diameter of which cy-
lindrical portion is equal or approximately
equal to that of the corresponding hole cut

in the printed sheet, as hereinbefore referred

to. "I'he distance apart of these pins must be
substantially equal to that of the said holes,
and their position with relation to the slot in
the sheet-supporting plate 10 must be such
that when, as hereinafter explained, they are
vibrated to their lowest point of . depressiou,
asin Kig. 7, the lower part of their eylindrical
portion will be entered in said slot, and,

moreover, (in a folding-machine,) it is pref--

erable that the centers of the diameter of
their said cylindrical portion shall be sub-

-

stantially in the line of the path of the edge
of the folding-blade as it sfrikes the sheet to
crease 16 into the slot. The reason for these

requirements will be made clear when Icome

to describe the operation of the machine.

As it is desirable, in faect, practically nec-
essary, that the positions of these pins shall
be adjustable in various directions, I have
provided means to that end, which are shown
in several figures of the drawings, but shall
defer describing the same in detail until af-
ter having explained the general operation
of the machine.

It is necessary to employ a suitable side

guiding or adjusting device for the sheets

as they advance to be operated upon, or such
a device to act upon the sheets at a pre-
determined time, and in order to attain the
most satisfactory results I make use, in com-
bination with my registry devices, of a cer-
tain side-adjusting or sheet-placing mech-
anism, as shown in the drawings, but which,
however, 1 shall not claim herein per se, as
the same is the subject of an application for
United States patent filed by me on the 11th
day of December, 1896, the serial number of
which 1s 615,309. The said mechanism is as
follows, reference being had more particu-
larly to Figs. 1, 4, and 5: Upon one end of a
rotary shatt, which in the present instance
1s the shaft 19, which carries the cam 22, isa
cam-wheel 36, having a plane portion 362 and
a depression 36°. Against this cam rides a
roller 37 on the downturned end of a bar 38
above the plane of the shaft 19. This bar is
pivotally connected to the ends of two arms
39, whose other ends are pivoted to a cross-
rail 40 of the machine-frame. A spring 41,
Fig. 1, one end of which is attached to the
top bar /' of the machine-frame and the other
end is connected to the inner one of the arms
39, serves to tend to draw the bar inwardly,
and thus to always maintain the roller 37 in
contact with the cam-wheel 36. Suspended
from bar 38 by arms or hangers 42, Figs. 1
and 4, 1s & shaft 43, hereinafter termed the
‘““nipper rock-shaft,” and there is also sus-
pended from the bar by an arm 44 a guide-
plate 45, having a horizontal slot 46, c¢losed
at the outer end and 1n the same plane sub-
stantially as that of the top surface of the
slotted plate 10—in other words, practically
coincident with the plane of movement of
the sheet of paperin the machine. The nip-
per rock-shatt passes through an spening in
the hub of the guide-plate hanger 4 On
this shaft is mounted a nipper 50, whose free
end exteuds vthrough a vertical opeuing 462,
(indicated in dotted linesin Fig. 4,) in the up-
per wall of the guide-plateslot 46. The nip-
per rock-shatt 45 is provided with a longitu-
dinal groove ¢, and the nipperis keyed to the
shaft and also to the hub of the guide-plate
hanger 44 by means of key k, (seen more
clearly in Fig. %, Sheet 2,) which extendsinto
a groove 50* in the nipper-hub, but is reduced
in width or depth where it passes through the

3
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hanger 44, so as not to project beyond the
periphery of the said rock-shaft. Projections
k' of the key maintain the nipper in connec-
tion with the hub, so that they may be moved

together longitudinally upon the shaft, yet |

permitting the nipper to rotate, as and for a
purpose hereinafter explained. Thereisalso
projecting from the nipper-hub a lug 51,
against which presses a flat spring 52, whose
upper end 1s connected with the bar 33. In
the present instance the spring 18 fastened
to a piece 53, that is adapted to slide longi-
tudinally upon the under side of said bar, in
dovetall guideways of the ldttev, as seen in
Figs. 4 and 5. The arm 44 is rigidly con-
nected to the sliding piece 53. Upon the nip-
per rock-shaft is an arm 54, carrying a roller
55, contacting with a cam 56 on the driven
shaft 19, and as the nipper-hub is splined on
the former shaft and the spring 52 bearing
against the lug 51 of the nipper-hub it tends
to maintain the roller 55 against the said cam
56, it (the spring) also ‘rendmn‘ to rotate the
nipper toward the bottom of the guide-plate.
In order to malke longitudinal adJuSLment

of the guide-plate and nipper together, I pro-
videascrew-threaded rod 57, journaled inlugs
58 on the side of bar 38, which rod extends
through a threaded hole in the upper end of

the arm 44, which latter is, as before stated,
connected to the sliding piece 53. It will thus
be seen that by turning the hand-wheel H on
the end of the threaded rod 57 the guide-plate
and nipper, with the spring 52, may be ad-
justed as a unit along the length of the nip-
per roclk-shaft without affecting the operation
of the parts.

The operation of the described side-adjust-
ing mechanism without present reference to
its codperation with the pins 35 and their op-
erating mechanism is as follows: Premising
that, as shown in Kigs. 1,4, and 5, the guide-
plate 45 is in the ontward position, at which
time the roller on the end of bar 38 is riding
upon the plane portion 36* of the cam-wheel
36, as in Figs. 1 and 4, and the roiller 55 is
also riding upon the large or circular part 562
of cam 56, and thus the nipperis elevated out
of action, it will be obvious that asthe driven
shait 19 continues its rotation the roller 37
on the end of bar 338 will by stress of spring
41 upon the latter be caused to enter the de-
pression 36" of cam-wheel 36, and the roller
55, carried by the nippel rock-shaft, wili, ow-

~5s-ing to spring 52 pressing against the nipper

6o

projection 07 then ride upon the lower por-
tion 56 of the cam 56 on said shaft 19.  As
roller 37 enters the depression 36°, the bar 38
moving inwardly by the stress of spring 41,
all the hereinbefore-described parts carried

thereby will partake of the lateral movement.

This movement is so timed as to begin to take
place just prior to the time that the forward
or stop edge of the perforated sheet to be op-
erated upon reaches the stop-bar16. Thisin-
ward movement of the guide-plate brings the

closed end of its slot 46 into contact with the | of the sheet of paper.

—
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ouide edge of the sheet whiech had or may
have entered said slot and the sheet will be

-pushed inwardly, or 1t may happen that the

edge of the advancing sheet is in such posi-
tion that the closed end of said slot will just
come into contact with the guide edge of the
sheet at the end of the inward movement of
the guide-plate. However, whatever be the
extent of the actual movement of the sheet
the guide edge will at the end of the inward
stroke of the guide-plate be on a certain line
and also against the closed end of the slot 46.
At this inward movement of the guide-piate
the guide edge of the sheet which ha‘s Or may
have entered the slot 46 in the latter comes
into contact with the outer or closed end of
the slot,and the sheet 1s thus pushed inwardly
a greater or less distance, according to the
proximityof thatedge of theadvancing sheet;
but such edge will when the sheet has been
pushed inwardly, as mentioned, be on—that
ig, shifted to-—a predetermined line, or it
may happen that that edge as the sheet has
moved forward is in such position that the
closed end of the guide-plate slot will just
come into contact with the said edge with-
out pushing the sheet inwardly at all. Dur-

ing the latter part of this movement of the
ﬂ'mde -plate the nipper rock-shaft, and con-

sequently the nipper, owing to the action of
the spring 52 as the roller 55 reaches the
lower partof cam 56 and just before the guide-
plate has attained the limit of its inward
throw, (the edge of the sheet being, as before
stated, then in contact with the c¢losed end of
the slot,) the free end of the nipper is caused
to bite the sheet between it and the bottom
of the plate, and thus holds the sheet during
the time that roller 55 is riding on the lowest
portion of cam 56. As the shaft 19 continues
to rotate the roller 57 ascends from the de-
pression 36°, and thus the bar 38, and conse-
quently the guide-plate, with the sheet still
held by the nipper-leg, isretracted outwardly,
thereby bringing the sheet positively into the
required sidewise position. Thisrequired po-

' sition 1n the present instance is that, as here-

inafter deseribed, when the pointed ends of
the pins 35 may enter the before-mentioned
holes in the printed sheet when said pins are
vibrated downwardly, the sole object of em-

ployving the described side-guide mechanism.

in connection with the other mechanisim be-
ing to insure the proper lateral placement of
the perforated sheet with relation tosaid pins.
The nipper is then caused to rise and so re-
lease the sheet as the roller 55 of the nipper
rock-shaft again rides upon the larger circu-
lar part of the cam 56, ‘I'his release talkes
place just at a certain time with relation to
the descent of the folding-blade and with re-
lation to the downward vibration of the said
pins, as described farther on.

Connected to the inner side of the guide-
plate 45 is a bar 15*, whose lower edge 18 a
short distance above the plane of movement,
This bar takes the
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place of and is for the same purpose as the | and also that the holes of the several sheets

the various partsarerelatively properly timed | fore the pins enter the perforations of the

fixed bars 15—2. e., 10 keep the sheet from | of a *“bank” nearest 10 the enide edge of the
rising—but adjacent to the guide edge of the | sheet areapproximatelyof a4 uniform distance 7o
sheet. As the guide-plate mechanism is ad- | from that edge: The sheet having the afore-
5 Justable, the bar 15%, being secured thereto, | said perforations on or adjacent to the line
1s adjustable with it, and consequently it (bar | upon which the first fold is to be made, or as
15*) will always be in the proper relation to | nearly so as may be, is fed into the machine
the said guide edge. In order that the said | between rollers 1 and 2 and is carried on by 75
bar may be adjusted longitudinally, so that | the tapes 4, in conjunection with the tension-
ro its forward end may always escape the stop- | rollers 6. At this time the roller 24 of crank-
bar at any adjustment thereof, 1 attach the | arm 23 is riding upon the high part of cam
bar 15* to the guide-plate by means of a set- | 22, the pins 35 being in the elevated position
secrew 15°, that passes through a longitudinal | and the rollers 7 depressed upon the tapes, 8o
slot in said bar. and the folding-blade is elevated, all as seen
15 Pivoted on a pin 60of a rearwardly-extend- | in Fig. 6. At the same time the roller 31 of
ing bracket 61, that is attached to the rock- | arm 32 is against the lower part of the’cam
shatt 17, which carries pins 35, is a frame 62, | 30 on the crank-arm 23, and thus the shaft
on the outer end of which is journaled the | 17 and its adjuncts are in the normal inward 8g
tension-roller 7 hereinbefore referred to. The | position through the stress of spring 2Y. As
20 funetion of this roller, as before suggested, is | the sheet advances its gnide-side margin en-
to bear upon the top of the sheet overlying | ters the slot 46 of the guide-plate 45, which
the tapes 4 as it advances, and thus to aid in | latter is then at the normal outward position,
carrying the sheet forward to the stop-bar 16. | the roller 37 riding against the plane part of go
- This function obtains when the roller 24 of | the cam-wheel 36 upon shaft 19, as in Figs. 1
25 crank-arm 23 is riding upon the high part of | and 4, and the roller 55, carried by the nipper
the cam 22 and the pins are in the elevated | rock-shaft, is riding upon the larger or circu-
position, as in Fig. 6. When the said .cam | lar part of the cam 56 on said shaft 19, and con-
rotates and the roller gradually descends to | sequently the nipper is in the elevated posi- gg
the lower part of the cam, the roller 7 will as | tion, as seen in Figs. 4 and 5. As the driven
30 the shaft 17 rocks forward rise out of contact | shaft 19 continues its rotation roller 87 will be
with the sheet, as in Fig. 7; but such rise | caused through the stress of spring 41 to enter
does not begin to take place until just before | the depressed part 36° of cam-wheel 36, and
the points of the pins have entered the holes | the roller 55 of the nipper rock-shaft will by roo
in the sheet, as hereinafter described. the stress of spring 52 bear upon the lower part
35 The roller 718 maintained in yielding con- | 56° of cam 56. As the bar 38 moves inwardly )
tact with the tape or sheet by means of a | when roller 87 enters the depression 36" the
helical torgion-spring 63 at the projecting end | guide-plate, the nipper, and the nipper rock-
ot the pin 60, on which the roller-frame is | shaftare carried inwardly asa unit. The tim- 105
pivoted. Oneend of the spring bears against | ing of this movement is such that it begins to
40 a stud 64 on the side of the frame, and for | take place just before the forward edge of the
the purpose of making adjustments of ten- { advancing sheet of paper reaches the stop-bar
sion 1ts other end is secured to a square-ap- | 16. At this inward throw of the guide-plate
ertured not 65 on the square end of the pin. | the closed end of the slot 46 of the latter comes 110 .
The roller-carrying frame is stopped bya lug | into contact with the edge of the sheet which
45 60, projecting from the bracket 61, against | had, as previously stated, entered the slot,
which lug the upper side of a forward exten- | and it (the sheet) is pushed inwardly unless
sion of the frame is adapted to impinge, as | the position of the sheet is such, as before re-
seen in Figs. 7 and 8. . ferred to, that the said end of the slot merely 115
It will be understood that the foregoing de- | comes into contact with the sheet. Immedi-
so seription relating to one of the rollers 7 is | ately before the guide-plate reaches the end
applicable to the other. of its inward throw the roller 55 reaches
The upper surface of the tapes4 is slightly | the low part of cam 56, thereby permitting
below that of the sheet-supporting plates 11, | spring 52 to cause the end of the nipper to 120
as more clearly seen in Figs. 18 and 19. This | bite the sheet between it and the bottom of
5 1s toinsure, fora purpose hereinafter appear- | the guide-plate, thus holding the sheet. As
ing, that the sheet will not be in contact with | the rotation of shaft 19 eontinues the roller
and so not acted upon by the tapes after the | 37 again rides upon the plane or high portion
rollers7 ars caused to rise out of contact with | of the cam-wheel 36, and thus the guide-plate, 125
the sheet by rocking forward of the pin-car- | &e., with the sheet held by the nipper-leg, is
6o rying shaft 17. retracted, and then the roller 55, again meet-
Having now described the construction, | ing the high circular part of cam 56, rocks B
(omitting some non-essential details,) I shall | the nipper-shaft, and thus elevates the nip-
proceed to describe the mode of operation of | per to release thesheet. Therelative timing 130
the mechanism in effecting the desired final | of the meachanismm for actuating the shaft 17
65 resulf. Thisoperation is asfollows, it being | is such that this release takes place several
of course understood that the movements of | degrees of revolution of the cam-shaft 19 be-
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of the holes /' thereof indicating the posi-

-1ts rotation the roller will gradually reach
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upon by the tapes 4,rollers 7,and thestop-bar.

The side-adjusting mechanism is so timed
and adjusted that at the end of the described
outward or retractive movement of the guide-
plate the holes in the sheet will be brought
transversely within the range of the points
of the vibratory pins 35 on their downward
movement, the said holes having been previ-
ously brought within sueh range longitudi-
nally by the stop-bar arresting the sheet at
the proper instant.

In Fig. 20 the edge of the sheet S at the
bottom of the figure is the guide edge, or that
which comes next to the wmde plate 45, the
dotted lines s of the erltres of the sheet and

tion of the sheet and holes when pushed in-
wardly to the full extent, and the broken
lines s* and /* indicating the position when re-
tracted to the full extent. In both of these
positions the forward edge of the sheet to the
left will be against or. close to the stop-bar
and the edge at the bottom of the figure

against or 010% to the closed end of the ﬂ'mde-
plate.

While the foregoing-described side guiding
or adjustment of the sheet is taking place
the roller 24 of crank-arm 23 is riding upon
the high part of cam 22 upon. shaft 19, and
(*mlqequenrly pins 35 are in the elevated po-
sition, as seen in Fig. 6. Ascam 22 continues

and ride upon the low part 22* of said cam,

and the pin-earrying shaft 17 will by the force
of spring 25 rock forward and so depress the
fingers which carry pins 35 until the latter
enter the holes in the sheet, and finally their
upper cylindrical portions fill, or substan-
tially fill, the holes. T'he position of the pins,
&e., at this time 1s shown in Figs. 1 and 7.
For reasons hereinafter explained it 1s de-
sirable that the pins shall be carried down
so far as to bring a portion of the cylin-
drical part thereof some distance below the
plane of the sheef, as seen in Figs. 7 and 14.
As these pins move in the arc of a circle
whose center is the axis of the shaft 17 and
they are eccentric to that are, as shown, and
also as in the present instance they pass be-
low the horizontal plane of that center, the
sheet will be drawn backward a certain dis-
tance by the rear side of the pins. Simulta-
neously with the downward movement of the
latter and the corresponding movement of
the crank-arm 23 the roller 31, ascending to
the high portion 30* of cam 30 on the side of
sald arm, as seen in Ifig. 7, causes the shaft
17 to be drawn outwardly against the stress
of spring 29. Consequently the sheet is
shifted laterally to the same extent, the de-
scribed outward movement of the shaft not
beginning to occur until the ends of the pins
35 have entered the holes in the sheet. Im-
mediately before these two movements,back-
wardly and outwardly, of the sheet are ef-

feeted the nipper 50 had been caused to re- |

lease its hite upon the sheet, as hefore stated,
and also the tension-rollers 7 had left the
sheet after the rear edge had passed beyond
the rollers 6 and just before the pins 35 en-
tered the perforations. 'T'hus thesheet, oth-
erwise entirely free, will at that time be held
in place solely by the pins 35 and the slotted
plate 10 and the other supports underlying
the sheet. - The resultant of the aforesaid
two substantially simultaneous shiftings of
the sheet is a diagonal movement indicated
by the difference in the position of the sheet
and holes in broken lines s® and /* and the
full lines g% and /3, respectively, in g, 20,
the full lines indicating the final position of

‘the sheet ready for the folding operation.

I may at this point explain that the dis-
tance of the tension-rollers 6 from the stop-
bar 16 and the line of folding of the sheet is

such that the rear edge of the sheet passes a

short distance beyond thesaid rollers hefore

the forward edge reaches the stop-bar, also
that the rollers 7 hold the sheet in yielding

contact with the underlying tapes until just

‘before the ping 35 enter the perforations in

70
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the sheet, thus maintaining the sheet against.

the stop-bar, the shaft 17 being oscillated
some distance forward before the Ing 66 comes
into contact with the rear portion ot the
frame 62, the rollers 7 being held in contact
with the sheet by the tension of spring 63.
It will be observed, therefore, that the sheet
is only a short time previous to the pins 35
entering the perforations entirely free from
control of the rollers 7 and their underlying
tapes 4, which latter being below the plane
of the supporting-plates lose control of the
sheet as soon as the rollers 7 rise. |

'The object and result of imparting the de-
seribed diagonal movement to the sheet are to
always insure the sufficient freeing of the for-
ward or stop edge of the sheet from the stop-
bar 16 and the guide edge from the closed
end of the slot 46 of the guide-plate in order
to avoid buckling of the sheet, which might
otherwise occur when a stop-bar and side-
ounide mechanism such as hereinbefore de-
seribed are used.

The sheet having been brought into the de-
scribed final position the folding-blade de-
scends by the operation of the suitably-timed
cam 9% and the usual depressing-spring and so
creases the sheet through the slot in plate 10
and into the bite of the subjacent folding-
rollers, the blade being provided with vertical
slots 9%, I'ig. 12, to permit 1t to pass by the
fingers 34 and pins carried thereby.

As hereinbefore stated, it is desirable that
the path of the edge of the folding-blade as
it strikes the sheet shall cross the line of the
centers of the cylindrical part of the pins
then within the holes, or, in other words, the
line connecting the centers of said holes.
Thus the sheet will as it is tucked through
the slot in plate 10 slide directly and freely
off the pins 35. It may, however, sometimes
happen that the required line of folding will
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not be that of the centers of the holes, but | efface the holes, or rather the half of each

may be a short distance beyond it and par-
allel therewith, or the line of folding may be

bisected at an aecute angle by that connect-
ing the centers of the holes; but in practice
the holes will never be so far away from the

required line of folding that the sheet will be

unable to slide from the pins without tearing
when the sheet is acted upon by the folding-
blade.

I'here remark that an advantage of the con-
ical or tapering pins having the eylindrical
portion of a diameter substantially equal to
that of the prearranged holes in the sheet

1s thatv the sheet is prevented from shifting

in any direction after having been brought
into registry, as deseribed. Also when the
cylindrical part extends a suitable distance
below the plane of the sheet, as before men-
tioned, it insures the maintenance of the lat-
ter in such position of registry until the fold-
ing-blade has sufficiently creased it (thesheet)
into the slot of the supporting-plate 10, for
obviously while the sheet is sliding off —that
18, being forced off—the cylindrical portion of
the pius it cannot shift its position of regis-
try. The sheet having been brought intothe
bite of the folding-rollers 8 the blade is ele-
vated by the mechanism that actuates the
same, and the shaft 17 will be oscillated back-
wardly to the original position by the roller
24 riding upon the high part 22° of cam 22.
The various parts and mechanisms will then
be in position for repeating the described op-
erations upon a succeeding sheet fed into the
machine.

I have shown in Fig. 14, Sheet 6, a modified
construction and arrangement of the slotted
plate 10, &e., which I have found to be the
most desirable in practical use. This form
differs from that shown in the other figures
of the drawings in that the plate is placed at

an angle to the horizontal—that is, the plane

in which the sheets move—in a manner to
bring the top portion of theslot 10° practically
on a line with the center of the shaft of the
folding-blade, sothat the sheet will be creased
into the slot at right angles to the top of the
slot, also so that the pins 35 when depressed to
the full extent will be at right angles to the
latter and in line with the path of the edge
of the folding-blade. The described inclina-
tion of the slotted plate also insures, in con-
nection with the beveling of the rear top at
10° of the plate, the guiding of the forward
edge of the rapidly-moving sheet of paper
across the gap of the slot without danger of
sald edge catching in the forward edge of the
slot 10*, which sometimes vecurs in the other
construection hereinbhefore referred to. '
I remark that if the holes in the printed
sheet be made too small it would practically
preclude the attainment of the desired re-
sult and if too large it would sometimes be
objectionable for the reason that too much
of the margin of the folded signature or pam-
phlet would have to be cut off in order to

I
l .

hole, (certain of the folds being usually mid-
way across the holes.) I havefoundin prac-
tice that the most desirable or practical di-
ameter of these holes is three-sixteenths of
an inch. Thelength of the pins which I have
used is five-eighths of an inch.

Usunally in fine bookwork, for which my
invention was particularly designed, the
printing on the sheets is sufficiently well
alined or disposed with relation to the edges
of the sheet that the sheet may be brought
into proper position by the stop-bar and side-
adjusting mechaunism for the pins to enter
some point within the area of holes of three-
sixteenths of an inch diameter. 1 may re-
mark, however, that as that part of the sheet
is supported by the slotted plate 10 if the
pointed ends of the pins should happen to
strike the paper adjacent to the holes, if not
too far therefrom, they will depress the paper
and slide into the holes. I may also here re-
mark that it is not absolutely essential that
holes be cut or punched entirely through to
form holes therein, as the paper may be suf-
ficiently weakened on suitable lines so that
the holes will be formed by the pins pushing
out the part within the weakened lines, thus,
s0 to say, completing the holes.

It will be readily understood that the vari-
ous parts of the machine should be made ad-
justable, so that certainty and aeccuracy of
result may always be attained and alse so
that the work may be done upon sheets of
different sizes. As hereinbefore stated, the
stop-bar and the side-adjusting mechanism
are adjustable.

I shall now describe the various adjust-
meunts of the pinsand the manner of effecting
the same. The higher bowed part of shaft
17 is square in cross-section, as shown, and
on the forward side of the shaft and running
parallel therewith is a rectangular bar 70,
that 1s connected to said shaft by means of
lugs 71 at each end, the bar being let into
front slots 71* in the lugs and held in place
by means of bow-shaped springs 72, Figs. 8,
9, 15, 16, and 17. Thus the bar is ecapable of
being slid lengthwise against the friction of
the springs. Upon this bar are mounted
frames 73, that carry the pin -fingers 34.
Mounted transversely upon the frame 73 and
adapted to slide in dovetail guideways 75 in
the latter is a piece 76, having a downwardly-
projecting arm 77. To this arm is secured
by means of a screw or bolt 78 the limb 34>

of the pin-carrying finger 34, which limb is.

adapted to slidein guideways of the said arm
77. T'he upper end of limb 34* has a rear-
ward extension 34°, through which passes a

| serew 79, whose end bears on the top of the

sliding piece 76. The holt 78 passes through
a slot 80 in the finger-limb 34%, By loosen-
ing the said bolt and turning the screw 79
vertical adjustments of the finger, and con-
sequently of the pin, may be effected. To-
and-fro adjustment of the pin transversely to
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the shaft 17 is effected by means of a screw | stopped by the stop-bar and it has been prop-

81, one end of which is journaled in a lug 82
of the rear end of the sliding piece 76 and
whose other end iz screwed into a cross-bar
83, which is fastened to the horizontal part
of the frame 73. -

In order to take up lost motion from wear

or otherwise of the sliding piece 76 in 1ts
cuideway, I employ on one side a usual gib
76, adjustable by set-screws 76°.

The frame 73 on the left in FFigs. 8 and 9 1s
maintained in any position to which 1t may
have been adjusted on bar 70 by means of a
set-screw or bolt 84. The other frame is ad-
justable longitudinally on the said bar by
means of a serew 85, working in a lug 857,
that is secured to bar 70, which latter passes
throungh a slot 85°, Figs. 6 and 7, in the lug.
A set-screw 85°¢ maintains the lug in place
upon the bar. One end of screw 85 passes
through a lug 83* of the aforesaid cross-bar
83 and has a collar 85¢ on its projecting end.
By turning the milled head of this serew the
frame 73 and its adjunets may be finely ad-
justed to bring the pins 35 the required exact
distance apart. One end of bar 70, to the
right in Figs. 8 and 9, has an upward pro-
jection 36, in which is journaled a collared
screw 87, that extends through a threaded
hole in a projection 717 of the adjacent lug
71. As said lug is secured to shaft 17 and
bar 70 is free to move in said lug and in its
fellow at the other end of the bm*, as previ-
ously deseribed, it will be obvious that by
turning the mllled head of the screw 87 the
bar may be shifted longitudinally in either
direction against the friction of the springs
72, and consequently the pins 35 will be
shifted accordingly without changing their
position with relation to each other.

When a bank of the perforated printed
sheets is to be operated npon by the machine,
the frames 73 are adjusted on bar 70 and, 1f
necessary, the bar itself is adjusted longitu-
dinally, so as to bring the pins 35 approxi-
mately into the required position and dis-
tance apart. FKiner lateral adjustments of
the position of the pins, if the same shall
be necessary, as will usually be the case,
(the said first adjustments being somewhat
roughly made,) may be effected by means of
the serews 85 and 87, the former adjusting
the distance apart of the pins and the latter
their position as a unit. The position of the
pins with relation to a horizontal plane may
be adjusted, one independently of the other,
by the screws 79, aud their position with re-
lation to a vertical plane, also independently
of each other, by the screws 81. This latter
adjustment is especially useful when, as may

sometimes occur, the holes in the sheets may -

not be on a line upon which the fold should
be made in order to have correct registery of
the printed pages when the sheet is folded,
and it then becomes necessary to adjust
either or both of the pins so that they may
enter the holes when the sheet has been

and 7

erly placed laterally by the side guide or ad-
justing mechanism. The stop- bar 16 is ca-
pable of to-and-fro adjustments by suitable
means—as, for example, by the devices seen
in Figs. 1, 2, and 3, which are as foilows:
The said bar is mounted upon serew-threaded
shafts 16*, one at each end, that are jour-
naled in be arings of lugs 16“, projecting from
the top rails of the frame of the machine.
On the end of each shaft is a bevel-gear 16°,
that engages a similar gear 169 on a rotatable
shaft 162, By turning a hand-wheel 16f on
the end of the latfer Ihe stop-bar may be
moved back or forth as may be required.
The small rear rollers may also be ad-
justed with relation to distance from the stop-
bar—that is, to correspond with the length
of the sheets of paper—the frames in which
said rollers 6 are journaled being secured to
an enlargement 6° on the upper side of one
of the bars 12, which enlargement is pro-
vided with a 101‘1ﬂ*1tudmal Slot 6¢, Figs. 3, 0,
7, through w hich passes the plw)t pm T
of the said fr: ame, the said pin having a tight-
ening-nut 6°, Fig. 1, on its projecting end.
By loosening the nut the roller-frame may be
moved to and fro to the required position
with relation to the stop-bar or practically
with relation to the length of the sheet.

The folding-blade may, and usually will,
be provided with two, or possibly more, sets
of slots to enable the blade to escape the pin-
fingers 34, whereby the machine is adapted to
be used for different sizes of sheets, other
parts of the mmechanism of the machine being,
of course, also correspondingly adjustable.
In Tig. 13, for example, the slot 95 is one of
the two of one set and the slot 9" is one of
another set for smaller sheets. DBy means of
the aforementioned roughly-adjusting de-
vices for the pins 35 the latter may be shifted
from one set of slots to the other and the nec-
essary fine adjustments be then made.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. Means for bringing sheets of paper, or
the like, provided with suitable prearranged
holes, into required registry, comprising con-
ical or tapering pins corresponding to said

holes, as described, and having a cylindrical

portion above the base of the tapering por-
tion whose diameter is substantially equal to
that of said holes, respectively, and means
for imparting a vibratory or reciprocatory

molion to said pins, whereby they may be

caused to enter said holes respectively, up
to the said ceylindrical portion when the sheet
is brought into such position that some part
of the area of said holes is in the path of
movement of the pins across the plane of the
sheet, substantially as set forth.

2. In a sheet-registering mechanism for
folding-machines of the character deseribed,
adapted to operate upon sheets of paper hav-

l ing prearranged perforations, the combina-
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tion with means for eonveymg, guiding and | above the base of the tapering portions whose

stopping the sheet, of the rock-shaft, the pins
connected thereto and eccentric to the are in
which they are caused to move when said
shaft is oscillated, substantially as and for
the purpose set forth.

3. Means for bringing sheets of paper or
the like, provided with suitable prearranged
holes, into required registry, comprising the
combination of a suitable support for the
sheet, 4 shaft mounted above the plane of
the LOp of, and palallel with said support,
conical or tapeunﬂ‘ pins c¢onnected to said
shatt, and having cylindlica;l portions above
the base of the taperm portions, whose di-
ameters are substantially equal to the diame-
ter of said holes, respectively, and whose rela-
tive position corresponds with that of said
holes, and means for imparting at predeter-
mined times an oscillatory motion to said
shaft whereby the said pins are caused to
move in the arc of a circle and to enter said
holes respectively, and to pass below the top
of said support and below the plane of the
axis of sald shaft, whereby a retractile move-
ment 1s imparted to the sheet, substantially
as set forth.

4. In a sheet-registering mechanism, the
combination with a sheet-support having a
sultable opening therein below prearranged
perforations of the sheet, of conical or taper-
ing pins having a cylindrical portion whose
diameter corresponds to that of said perfora-
tions respectively, in the sheet, and which
pins are movable into and from said perfora-
tions, and means for actuating said pins.

5. In a mechanism for registering sheets of
paper, or the like, provided with suitable pre-
arranged perforations, means for securing ac-
curate registry of the sheet, consisting of the
combination of a suitable support for the lat-
ter,vibratoryconical ortapering pins mounted
above sald support, and corresponding with
the sald perforations in the sheet, and hav-
ing the cylindrical portion whose diameter is
substantially equal to that of said perfora-
tions, respectively, means, respectively, for
conveying, side guiding, or adjusting, and
stopping the sheet in such position upon said
support that some part of the area of the per-
forations will be in the path of movement of
said pins when vibrated toward and below
the plane of the sheet, whereby when said
pins have entered the perforations up to their
said cylindrical portion, the sheet may there-
by be shifted positively into the required
registry and maintained in that position, sub-
stantially as set forth.

6. In a sheet-registering mechanism for
folding-machines adapted “to operate upon
sheets of paper, or the like, having suitable
prearranged pertorations, the combination of
the folding-rollers, the vibratory folding-
blade, the slotted sheet-supporting plate
above the rollers, the conical or tapering pins
corresponding with the said perforations of

the sheet, and having cylindrical portions |

diameters correspond substantially to those
of said perforations, respectively, and which
pins are adapted to be vibrated into the slot

in said sheet-supporting plate and to enter
the perforations when the sheet is brought

into suitable position within the path of vi-

bration of  the pins, substantially as de-
scribed.

7. In a sheet-registering mechanism for
folding-machines adapted to operate upon
sheets of paper, or the like, having suitable
prearranged perforations, the combination of
the folding-rollers,the overlying slotted plate,
the vibratory folding-blade, means for con-
veying the sheet into the machine, means, re-
spectively, for arresting the forward move-
ment of the sheet, and for laterally adjust-
ing the same at predetermined times, the
rock-sbaft the conical or tapering pins car-
ried thereby and corresponding with the said

perforations in the sheet, and having cylin-

drical portions above the base of the taper-
ing portions whose diameters are substan-
tially equal to those of said perforations, re-
spectively, and means for imparting an oscil-
latory and also, substantially sinultaneously
therewith, a longitudinal movement to said
shaft at predetermined times, substantially
as and for the purpose set forth.

8. In a sheet-registering mechanism for

folding-machines, adapted to operate upon
Sheets of paper, hzwm g prearranged perfora-
tions, the combination of means for incarry-
ing, supporting, side-guiding and stopping
the sheet, respectively, of the vibratory pins
adapted to enter sald perforations, respec-
tively, and means for shifting said pins diag-
onally in a horizontal plane while -entered
into said perforations, in order to simultane-
ously free the guide and stop edges of the
sheet, substantially as set forth.

9. In a machine for registering sheets of
paper in a folding-machine, which sheets are
provided with suitable prearranged perfora-
tions, means for conveying the sheets into
the folding-machine, conical or tapering pins
saitably mounted above the plane of move-
ment of the sheet, and corresponding with the
sald perforations, respectively,and having cy-
lindrical portions above the base of the taper-
ing portions whose diameters aresabstantially
equal to those of said perforations, respec-
tively, the folding-blade, the folding-rollers,
means for imparting a vibratory movement
of said pins with relation to the plane of the
sheet, whereby when the larger diameter of
the pins and the folding-blade respectively
reach the plane of the sheet, the centers of
such diameter and the line of the edge of the
folding-blade will substantially coincide, to-
gether with means, respectively, for stopping
and side guiding or adjusting the sheet in
position to bring some part of the area of said
perforations in the path of the movement of
the pins, substantially as set forth.

10. In a sheet-registering mechanism adapt-
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ed to operate upon sheets of paper or the like, |

havingsuitable prearranged perforations, the
combination of a support for the sheet having
a slot or opening therein, means for convey-
ing the sheet over and upon said support, the
rock-shaft mounted above the plane of the
latter, the fingers secured to said shatt, the
conical or tapering pins on the free ends of
said fingers, and having eylindrical portions
above the base of the tapering portions, whose
diameters are substantially equal to those

of said perforations, respectively, the stop-

bar for arresting the forward movement of
the sheet when the said perforations overlie

- the slot in said support, mechanism for lat-

eral guiding or placement of the sheet to a
predetermined position, means for imparting
an oscillatory motion at predetermined inter-
vals to cause the said pins to enter some part
of the area of said perforations respectively,
up to their larger diameter, which perfora-
tions had been previously broughtinto proper
position by the said stop-bar and lateral ad-
justing mechanism, and means for imparting

a longitudinal movement to said shatt when

the pins have entered said perforations, the
construction, arrangement and timing of the
parts being such as described, whereby the
resultant of the movements imparted to said
pins to the position of required registry is in
a diagonal direction away from the stop-bar
and the side-adjusting mechanism, substan-
tially as and for the purpose set forth.

11. In a sheet-registering mechanism adapt-
ed to operate upon sheets of paperhaving two
or more prearranged perforations, the combi-
nation of a suitable open or slotted support
for the sheet, the stop-bar, side guiding or
adjusting mechanism, the oscillatory and lon-
gitudinally-siidable shaft mounted above the
plane of said sheet-support, the tapering or
conical pins carried by said shaft, means for
imparting an oscillatory movement to the lat-
ter whereby said pins are, at predetermined
intervals, brought below the top surface of
said support and below the plane of the sheet,
and then retracted above said support and
plane, means for imparting at predetermined
intervals a longitudinal movement to said
shaft and means for conveying the sheet onto
and over sald support and into position to be
acted upon by said stop and side guiding or
adjusting mechanism, substantially as and
for the purpose set forth.

12. In a sheet-registering mechanism for
folding-machines, adapted to operate upon
sheets of paper, or the like, having suitable
prearranged perforations, the combination
with the usual folding devices, and the de-
vices for conveying, guiding and stopping the
sheet into position for folding, of theslidable
rock-shaft, 17, the pins connected thereto, the
crank-arm thereon, a revoluble shaft, as 19,
the cam thereon upon which a roller of the
free end of the crank-arm is adapted to ride,
the spring tending to maintain shaft, 17, in

the inward position longitudinally, the cam |

667,022

on said crank-arm against which a roller on
a fixed arm is adapted fo bear, and mechan-
ism, substantially as described for shifting
the sheet laterally into a predetermined po-
sition, the operation of said parts and mech-
anism being as described and timed with re-
lation to each other and the folding mechan-
ism as set forth. |

13. In a sheet-registering mechanism of
the character described, the combination of
a suitable support for the sheet, means, re-
spectively, for conveying, stopping and side
cuiding or-adjusting of the sheet, the slidable
rock - shaft, the pins carried thereby, the
crank-arm on said shaft, the revoluble shaft,
19, the cam mounted thereon against which
the free end of said crank-arm is adapted to
ride, the cam, 30, upon said crank-arm, the
fixed armn, having the roller, adapted to bear
against the last-mentioned cam, the spring
tending to force said rock-shaft inwardly, to-
gether with the spring for maintaining the
said crank-arm in contact with the said cam
upon the revoluble shaft, substantially as and
for the purpose set forth.

14. In a sheet - registering mechanism of
the character described, the combination of
the oscillatoryshaft, the pinscarried thereby,
the stop-bar,the sheet-carrying tapes, and the
tension-rollers connected to said shaft, adapt-

ed to operate substantially as and forthe pur-

pose described.

15. In a sheet-registering mechanism for
folding-machines, the combination of the vi-
bratory folding-blade, the oscillatory shatt,
the pins connected thereto, the slotted sheet-
supporting plateinclined with relation to the
plane of movement of thesheets to be operated
upon, and having the slot whose center is in
line snbstantially with the path of movement
therein of the folding-blade, substantially as
and for the purpose set forth.

16. In a sheet-registering mechanism for
folding-machines of the character described,
the combination of the oscillatory shaft, con-
ical or tapering pins connected thereto, the
tension-rollers mounted upon said shaft, the
sheet-supporting plates, 11,the carrying-tapes
in line respectively with said rollers, and hav-
ing their upper surfaces below the plane of
adjacent plates, substantially as and for the
purpose desecribed.

- 17. In a sheet-registering mechanism of
the character desceribed, the combination of
the oscillatory shaft, the bar secured thereto
and parallel therewith, the pins connected to
said bar, and means for effecting longitudi-
nal adjustment of said bar upon the shaft,
substantially asand for the purpose specified.

18. In a sheet-registering mechanism of
the character described, the combination of
the oscillating shaft, the pins connected there-
to, and means foreffecting to-and-fro adjust-
ments of said pins in planes at right angles
to said shaft, substantially as and for the pur-
pose specified.

19. In a sheet - registering mechanism of
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the character deseribed, the combination of
the oscillatory shaft,the pinsconnected there-
to, and means for effecting adjustments of
said pins in planes parallel with said shatt,
substantially as and for the purpose specified.

20. In a sheet - registering mechanism of
the character described, the combination of
the oscillatory shaft, the fingers connected
thereto, the pins on the free ends of said fin-
cars, and means for vertically adjusting said
fingers, substantially as and for the purpose
specified.

21. In combination with the paper-convey-
ers, a vertically-movable registering-pin sus-
tained temporarily stationary and in elevated
position, means arresting and disposing said
paper with the perforation therein under said
pin while in its aforesaid position and mech-
anisms actuating the pin to enter it into the
aforesaid perforation and subsequently shift-
ing the entered pin in a horizontal direction
and thereby registering the paper.

22. In combination with the paper-convey-

11

ers and a gage arresting the movement of the
paper, a vertically-movable registering-pin
formed with a conical point to enter a circu-
lar perforation in the underlying arrested
sheet and with a cylindrical portion immedi-
ately above said point to oc¢eupy said perfo-
ration, and mechanism moving sald 1nserted
pin laterally relative to its axis and thereby
causing the cylindrical portion thereof to
carry the sheet to its registering position as
set forth. -

23. The improved paper - registering pin
formed with a conical point for entering into
a circualar perforation in the paper and a cy-
lindrical portion immediately above said
point to oceupy said perforation asset forth.

In testimony whereof I have hereunto af-
fixed my signature this 4th day of January
A. D. 1899.

HOWARD K. KING.
Witnesses:
WALTER C. PUSEY,
JOSHUA PUSEY.
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