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1 o

This - invention relates generally . to--sheet
calipering or excess sheet :detecting mechanisms;
and more particularly to. a .calipering mecha-
nism which is particularly adapted :for embodi-
ment in machines ‘wherein signatures or other
sheets in folded condition are-successively fed
from g supply thereof and transferred by travel-
ing grippers to other devices or instrumentalities
for further action thereon. :

The invention is particularly, but not exclu-
sively, concerned with the calipering of individual
signatures fed successively from a series of sup-
ply stacks and assembled in superposed or inset
relation to form bhooks or magazines, whereby
signatures that are perfect as to the required
number of pages therein will only be assembled,
and books or magazines that are perfect -as to
the reguired number -of ‘perfect signatures will
only be made. The invention will ke particularly
desceribed in eonnection ~with a signature ‘han-
dling machine suited to such wuse, but it is to be
understood, however, that this particular de-
scription is for the purpose of illustration -only
and does-not-constitute a limitation upon the nat-
ural.scope of the invention.

One of the objects of the present invention is
to provide a signature calipering mechanism of
novel construction which will accurately and
reliably detect variations in the thickness of sig-
natores to the «dagree of a single thlc kness of
paper.

Another ohject: of the invention is'to control the
results 'or effects of calipering or deteciing opera-
{ionsonsigndtures as well as plain unfolded sheets
by and during performance of trave ng zgrip_p'ers

- engaged therewith.

Ancther object is o prov1de a novel signature
calipering mechanism which is so constructed and
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arranged as to. enable mounting of the same.on

a rotatable gripper eylinder and use of the signa-
ture -engaging gripper on said cylinder as {he
controling element thereof, whereby ~the con-
struction is matérially wsimplified, the necessity

40

of proviging cother signature gauging rollers, fin- -

gers or the like is completely eliminated, and ac-
curacy in the cahpermo of the signatures xs as-
sur ed,

AriGther Object is o provide a novel .ca;hpemng
mechanism asseecisgted with a rotatable gripper
cylinder in a ‘manner such thai the gripper or
e¢rippers 'on said cylinder :may be employed ‘as
the means thereof for gauging the thickness of
signatures ws well as -plain unfolded sheets
through eripping engagement therewith, and for
also ‘Getectink-the absence of \a signature orsheet
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through fa11ure of said grlppar or grippers to seize
the same.

A further object is to provide an improved
calipering mechanism mounted on and rotatable
with a gripper cylinder which will, through such
rotation, effectively actuate a normally station-
ary control member upon engagement of an im-
perfect signature, too thick or too thin, or a sheet
of excess thickness, by the gripper or grippers on
said-eylinder, and .also upon failure of said grip-
per or grippers to seize a signature or sheet.

Still another object is to provide a calipering
mechanism of novel construction wherein all of
the component parts thereof are carried by a ro-
tating gripper cylinder and including a timed con-
trol actuating feeler member, and an abutment
finger operatively associated with said member
and movable to various positions by the grippers
on said cylinder to prevent or permit movement
of said member depending on the thickness of a
signature or other sheet engaged by said grippers
or the failure of the latter to grip said signature
or sheet, - )

Another object is te provide a novel calipering
mechanism mounted on:a rotary gripper cylin-
der which includes a .timed control actuating
membper so novelly arranged that actuation of
said member.in timed relation with the operation
of the grippers on said cylinder is controlled by
the same cam means which effects -closing and
opening of.said grippers,; thus further simplifying
the construction of the calipering mechanism.

Another object is to provide a rotary cylinder
hawving .2 gripper so arranged thereon in a novel
raanner that pivotal movement of said gripper
into and out of gripping engagement with a signa-
ture or other sheet is effected through bodily
movement of -said gripper relative to said cylin-
der.

The above and further chjects and novel fea-
tures. of the invention will more fully appear from
the following detail description when the same
is ‘read ‘in connection with the accompanying
drawings. It is to be expressly understood, how-
ever, that the drawings are for the purpose of
illustration only and are not intended as a defini-
tion of thelimits of the invention.

In the drawings, wherein like reference charac-
ters: refer o 11ke parts throughout the several
views,

Fig.-1.s.a fragmentary end elevational view,
partly in section, of one of the urits or sections
of .a signature. gathering machine embodying
signature calipering mechanism constructed and
.operated in accordance with the present inven-
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tion, said view showing the gripper cylinder in
signature gripping position;

Fig. 2 is an enlarged detail end elevational view,
partly in section, of the gripper cylinder and sig-
nature calipering mechanism mounted thereon,
shown in Fig. 1, with the near-side gripper cam
supporting bracket removed, and showing the
gripper cylinder advanced g short distance beyond
signature gripping position, said view being taken
substantially from the position indicated by the
line 2—2 of Fig. 4; o

Fig. 3 is a fragmentary end elevational view of
the gripper cylinder, showing the grippers there-
on in cpened position; and

Fig. 4 is a front elevational view of the gripper
cyiinder and calipering mechanism, shown in Figs.
land 2. '

Referring to the drawings, one form of signa-
twure calipering mechanism constructed and oper-
ated in accordance with the present invention is
herein illustrated, by way of example, as being
embodied in a signature gathering machine
wherein folded sheets, and at times plain unfolded
sheets, are successively fed from a series of in-
line supply stacks and deposited one upon an-
other on a trough-like conveyor for subsequent
stitching and/or other operations to form a com-
plete book or magazine. It will be understood
that the novel signature calipering mechanism
may also be embodied in other signature han-
dling machines, such as, signature insetting ma-
chines wherein the signatures are deposited in
opened condition one upon another on an inverted
V-shaped saddle-type conveyor for subsequent
stitching operations to form a complete saddle-
stitched book or magazine, as well as in other
machines wherein folded and/or unfolded sheets
are presented to devices or instrumentalities for
action thereon.

With reference to the drawings, particularly
to Fig. 1 thereof, 5 indicates a portion of the
framework of a signature gathering machine of
conventional form, which suitably supports the
usual longitudinally extending signature receiv-
ing trough § that is inclined upwardly and rear-
wardly from the horizontal. The trough 6 is
provided with a rear wall T against which the
signatures slide when they are deposited in said
trough in a conventional manner by rotating
gripper cylinders one of which will he herein-
after described 'in detail. Associated with the
trough 6 is the usual conveyor chain 8 which is
continuously driven and is provided at spaced
intervals therealong with vertically projecting
signature engaging pushers or fingers 9 for ad-
vancing the deposited signatures along said
trough from station to station and gathering the
same flatwise cne on top of the other to form a
complete book or magazine, as well understood
in the art.

In the complete gathering machine, a plurality
of independent signature feeding units or sec-
tions are arranged in spaced side by side rela-
tion along the trough 6, as well understood in
the art, for feeding the signatures from supply
gtacks thereof and delivering them to said trough
in timed relation for engagement by the pushers
9 on the chain 8. When the books or magazines
are composed of assembled signatures and indi-
vidual unfolded sheets, one or more of the feed-
ing units or sections is employed to feed the un-
folded sheets from supply stacks thereof and de-
liver the same to the trough 6 at a desired point
thereon for gathering with the signatures fed
from the remaining units or sections. For the
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sake of simplicity and brevity in illustrating and
describing the present invention, and since all
of the feeding units or sections are identical in
construction and operation, only one of said units
and only that portion thereof with which the
present invention is actually concerned is herein
illustrated. )

The present invention is herein illustrated as
being embodied in a feeding unit of the conven-
tional bottom feed type wherein the signatures
are extracted successively from the bottom of a
horizontally disposed stack thereof. It will be
understood that this type of feeding unit is not
to be construed as a limitation, since the present
convention may be embodied in other conven-
tional types of feeding units such as, for exam-
ple, the on-edge type wherein the signatures are
extracted successively from the front of a sup-
ply thereof in standing edgewise position.

In the illustrated embodiment, a supply stack
of signatures 10, or of single sheets as the case
may be, is supported in the usual hopper com-
prising a fixed base plate (1, a fixed front abut-
ment plate i2, and adjustable vertically extend-
ing side bars {3 (Fig. 1). The plate 12 and bars
13 are carried by the framework 5, and the plate
Ii is secured to spaced brackets (4 which, in
turn, are carried by spaced parallel shafts 15 and
16 forming part of said framework. The base
plate |1 terminates short of the abutment plate
12 so that the front marginal portion of the
lowermost signature 0 of the stack is exposed
beneath for separation and extraction purposes.
The signatures 19 are placed in the hopper with
the folded back edges thereof abutting against
the abutment plate [2. '

The usual suction device 1T (Fig. 1) is mount-
ed on a rock shaft I8 for swinging movement
thereby at predetermined intervals toward and
away from the stack of signatures 10 to engage
the exposed marginal portion of the lowermost
signatures centrally thereof, separate it down-
wardly away from the stack and bring it into
position, as shown in Fig. 1, for operative en-
gagement by two grippers 19, {9 on a rotary ex-
tractor cylinder or carrier 20. Suitable valve
means controls the making and breaking of vacu-
um in the suction device 1T such that vacuum is
created therein when moved toward the stack
of signatures 10, and is broken therein just prior
to or simultaneously with engagement of the
separated marginal portion of the lowermost
signature by the grippers 19, 19 on cylinder 20.
The usual stack lifters 21 are mounted on a rock
shaft 22 for swinging movement into position
beneath the stack of signatures 10, as shown
in Pig. 1, to lift said stack as the lowermost sig-
nature is extracted therefrom by the gripper
cylinder 20.

The gripper cylinder or carrier 20 is keyed or
otherwise suitably secured to a main longitudi-
nally extending shaft 23 which is driven continu-
ously by suitable driving means and, in the il-
lustrated embodiment, makes one complete revo-
Iution for each cycle of operation of the ma-
chine. The grippers 19, {9 are operated by suit-
able means to be presently described, to engage
the separated marginal portion of the lowermost
signature 10 inwardly of the folded back-edge
thereof and press said portion into gripping con-
tact with the peripheral surface of the cylinder
20 as the latter revolves, whereupon the lower-
most signature 10 is extracted forwardly and
downwardly from the stack, and carried around
and rearwardly to the lower side of the cylinder
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20 at which point it is released by ‘the grippers
18, 19 to fall flatwise on the trough 6. Although
the eylinder 20 is herein shown as having only
one set of grippers 19, 19 thereon, said cylinder
is sufficiently large in diameter to enable the
use of two sets of said grippers arranged diamet-
rically opposite each other, as well known in the
art, whereby two successive signatures may be
extracted from the stack for each revolution of
the cylinder, in which event said cylinder will
be driven to make one-half of & revolution for
each cycle of operation of the machine. It is,
therefore, to be understood that the present in-
vention is not limited ‘to ‘a gripper cylinder hav-
ing only one set of grippers thereon, but may be
employed with equal ‘advantages in connection
with 5 gripper cylinder provided with more than
ane set of grippers.

As shown, the cylinder 28 is preferably, but
not necessarily, in the form of & single casting
constructed to provide two axially spaced sig-
nature receiving and supporiing disks 24, 24.
The cylinder 20 has a section thereof removed
to provide a recess 25 therein extending axially
therethrough and opening ocutwardly through the
peripheral surfaces of the disks 24, 24 for the
reception and operation -of the grippers 19, 19,
and certain parts of the calipering ‘mechanism
40 be hereinafter  described. The eylinder 20

has portions thereof hollowed out to reduce the

weight thereof, and is suitably ribbed $o.increase
the strength thereof.  The disks 24, 24 are pro-
vided adjacent the recess 25 with two axially
aligned gripper pads or anvils 26, 26, one on each
disk, which are recessed into the peripheral sur-
faces of said disks and are removably secured
thereto by machine screws 27 or the like, said
eripper pads being formed of a suitable non-
compressible material, such as, “Formica,” “Mi-
earta,” metal, or the like, having the desired co-
efficient of friction to extract the signature or
sheet.

The grippers 19, 19 are normally disposed
wholly within the recess 25 and inwardly of the
cirele of revolution of the peripheral surfaces of
the disks 24, 24, as shown in Fig. 3, and are
pinned or otherwise suitably secured Yo and adja~
cent opposite ends of 5 short shaft 28 in accurate
alignmeént with the cooperating ‘gripper pads 28,
26 on the respective disks 24, 28 of cylinder 20.
This shaft 28 is journalled in suitable bearings
provided in the free forward ends of ‘two axially
spaced links 29, 28 which are symmetrically -ar-
ranged bhetween the grippers (9, {8. The links
29, 99 extend rearwardly from the shait 28 and
are pivotally mounted at their free rear ends on
a short pin $8 which is so located that the axis
therec is substantially on o line passing verti-
cally through the center -of the axially aligned
gripper pads 26, 26. The pin 38 is suitably se-
cured centraily thereof in 4 toothed segmental
plate 21 and projects beyond opposite sides of said
plate to receive the links 28, 29. "The segmyental
plate 31 is disposed cenfrally between the ‘disks
95, 28 in a suitable rvecess in the cylinder 20 and
is pinned or otherwise suitably secured to said
cylinder against relative movement, said plate
naving the toothed portion thereof projecting
into the recess 25. )

Tt will thus appear that by virtue of the de-
scribed mounting of the gripper shaft 28 and
grippers 19, 19, and the described location of the
pivot pin 30, the shaft 28 and grippers 19, 19
will be bodily swung outward relative to the eyl-
inder 20 in an arcuate path substantially con-
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‘centrie ‘with the ‘signaﬁure engaging surfaces of
the pads 26, 26. ‘This bodily outward movement

of the grippers 19, {2, which is in o direction
opposite to the direction of rotation of the cylin-
der 20, enables the grippers to in effect overtake
the separated marginal portion of the lowermost
signature 10 as the cylinder revolves and thereby
project farther inwardly beyond the folded back-
edge of the signature in normal extracting posi-
tion. . In this manner, positive gripping engage-
ment of the signature 10 in or out of normal
position within limits by the grippers 19, {9 is
always assured, and fhe possibilities of misses
through failure of the grippers to engage a sig-
nature in or slightly out of mormal position are
completely eliminated.

Secured to or formed integrally with the grip-

‘per shaft 28 centrally thereof is a segmental gear

32 which is in :continuous meshing engagement
with the teeth 33 formed on the segmental plate
31. It will thius appear that when the gripper
shaft 28 and 'grippers (9, 12 are swung bodily
outward relative to the cylinder 20, as herein-
before described, the shaft 28 and grippers 19, 19,
through such movement and meshing engage-
ment of the segmental gear 32 with the tooth
segmental plate 31, will be simultaneously ro-
tated in g -counter-clockwise direction, gs viewed
in Fig. 3, whereupon the grippers 19, 19 will be
swung from the wide opened position shown in
sald figure, to the closed position shown in Figs. 1
and 2 to engage the separated portion of the sig-
nature {8 and firmly and uniformly pressthe same
against the pads 28, 26 as the cylinder 26 re-
volves. This gripping engagement of the signa-
ture 10 by the grippers 19, 18 is maintained wntil
the signature, through continued rotation of the
cylinder 20, is completely extracted from the sup-
ply stack and carried circularly dovnward and
around to the lower side of said cylinder, at which
time o reversal of the above described opera-
tions is effected to cause the grippers 19, 19 to
open substantially at the lowest part of their
travel, resulting in release of the signature 19
for fldtwise delivery onto the trough 6. As the
cylinder 28 continues to revolve after releagse of
the sighature (0 by the grippers 19, 19, said
grippers are fully retracted bodily into the recess
25 and simultaneously rotated to their wide
opened position, as shown in Fig. 3, in readiness
for action on the next separated lowermeost sig-
nature of the stack.

. 'The above described operations of the grippers
{9, 19 may be effected in ‘various mechanical
ways, and as herein shown is effected at proper
timed intervals through rotation of the cylinder
20 by simple mechanism preferably constructed
and arranged as follows. Journalled on the grip-
per shaft 28 at each end thereof are two cam
rollers of the same diameter, the rollers at one
end being indicated at 34, 34, and the rollers
at the opposite end being indicated at 35, 3b
(Fig. 4). These rollers 3%, 34 and 35, 35 are
arranged to engage two stationary semi-circular
ring-shaped cams 36 and 317, respectively, which
are -of identical construction and are disposed
adjacent opposite ends of the cylinder 26 at the
rear side thereof. The cams 38, 37 extend sub-
stantially from the vertical center line of the

-cylinder 28 at the fop thereof to substantially

said center line at the bottom of the cylinder.
The cams 36, 37 are each made in two sections,
i. e. a fixed upper gripper closing -section 38
and an adjustable lower gripper -opening section
39. The sections 38, 38 of the cams 36, 37 are
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bolted or otherwise suitably secured to the inner
surfaces of two supporting brackets 40 and 4f,
respectively, and the sections 39, 39 of said cams
are respectively secured to said surfaces by bolts
42 (Fig. 1) which extend through slotted open-
ings 43 in said brackets and are threaded into
suitable threaded openings in said sections.

The sections 38, 39 of each cam 36, 3T to-
gether provide at their inner edges a relatively
long cam surface 44 (Fig. 2) concentric with
the axis of rotation of the cylinder 20 and ter-
minating at the upper end thereof in a rela-
tively short gradually tapering-off cam surface
£5 and at the lower end thereof in a somewhat
longer gradually tapering-off cam surface 486.
The bolt and slot mounting 42, 43 of the cam
sections 39, 39 provide for adjusting said sec-
tions relative to the cam sections 38, 38 to vary
the time when and, hence the point in the path
of travel of the grippers 19, 19 at which opening
of said grippers and release of the signature (0
is desired. The sections 38, 39 of each cam pref~
erably have overlapping adjacent ends in order
to maintain the continuous uninterrupted con-
centric cam surface 44 in all positions of adjust-
ment of the section 39.

The rollers 84, 34 and 35, 35 are yieldingly
urged toward the cams 38, 37, respectively, by
two spring-pressed rods 41, 41 provided at their
upper ends with enlarged heads 48, 48 which
are pivotally connected to the gripper shaft 28
and are disposed between the grippers 19, {9 and
the links 28, 29. The lower ends of the rods 47,
47 project through suitable openings in a trans-
verse post 49 which is loosely carried in the web
of the cylinder 29 and projects beyond opposite
ends of said web to receive said rods. The springs
for the rods 47, 41 are compression coil springs
59, 50 mounted thereon and having their upper
ends engaging against the heads 48, 48 and their
lower ends engaging against the post 49. If
desired, a single roller of double width may be
substituted in lieu of each of the double rollers

34, 34 and 35, 38, the double rollers being em-

ployed to minimize wear and reduce maintenance
expense.

The cam supporting brackets 48 and 41 are dis~-
posed exteriorly of the cylinder 20 adjacent op-
posite ends thereof and are loosely engaged over
the cylinder shaft 23 and connected together
rearwardly of said cylindsr by a short tie-rod §i
suitably secured therein. The brackets 40, 4f
are supported and held against rofary movement
about shaft 23 by a vertical rod 52 (Fig. 1) de-
pending from the shaft 16 and having its lower
end projecting through a suitable opening in the
tie-red 5. The lower end of rod 52 is external-
ly threaded and has threaded thereon above and
below the tie rod 51 two nuts 53, 53. By adjust-
ing the nuts 53, 53, the brackets 40, 41 may be
raised or lowered as a unit about the shaft 23 to
advance or retard the cams 36, 31 as a unit for
gripper timing purposes.

It will thus appear that when the rollers 34,
34 and 35, 35 are engaged with the concentric
cam surfaces 44, 44 of the cams 386, 37, as shown
in Fig. 3, through rotation of the cylinder 20 in
the direction of the arrow, the grippers 19, 18
will be swung wide open and wholly retracted into
the recess 25 in said cylinder, as shown in said
fisure. As the cylinder 20 continues to revolve
and the opened grippers 19, 19 approach the
folded back-edge of the separated signature i0,
the rollers 34, 34 and 35, 35 will ride off the cam
surfaces 44, 44, onto and along the cam surfaces
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8
45, 45 and then out of contact with the cams 36,
31, as shown in Fig. 2, whereupon the grippers
19, 19 will be bodily swung reversely out of the
recess 25 about the pivot pin 30 and simultaneous-
ly rotated inwardly toward the disks 24, 24 to
closed position, as shown in Figs. 1 and 2, by the
spring actuated rods 47, thus yieldingly gripping
the signature against the pads 26, 26 and holding
it gripped until it is extracted from the hopper
and carried downwardly and rearwardly to the
lower side of the cylinder 20. As the grippers 19,
19 approach the lowest part of their travel
through continued rotation of the cylinder 20,
the rollers 34, 24 and 35, 35 will engage the cam
surfaces 46, 48 of cams 35 and 37, whereupon the
grippers 19, 15 begin to retract into the recess

25 and to open, thus immediately releasing the

extracted signature {0 to fall flatwise onto the
trough 6. As the cylinder 20 continues to revolve
after release of the signature 10, the rollers 34,
34 and 35, 35 ride farther up on the cam surfaces
46, 46 and into engagement with the concentric
cam surfaces 44, whereupen the grippers 19, {9
are again fully retracted into the recess 25 and
are swung wide open in readiness for operation on
the next separated lowermost signature of the
stack, at which time the above described opera-
tions are repeated. It is to be noted that the
extent of inward rotary movement of the grip-
pers 19, {9 toward the gripper pads 26, 26 is vari-
akle depending on the thickness of the signature
or sheet being gripped thereby or the absence of
said sheet or signature in gripping position, said
movement being less for a thick signature than
it is for a thin signature or single sheet, and be-
ing more when no signature or sheet is present in
gripping position and the grippers 19, (9 make di-
rect contact with the pads 26, 26. By modifying
the cams 36, 37 so that the cam surfaces 45, 45
thereof taper off more abruptly than shown, the
grippers {9, 18 may be caused to project still
farther rearwardly beyongd the folded back edge
of the signature in gripping pesition.

It is to be understood that when the cylinder
20 is provided with two sets of grippers disposed
diametrically opposite each other, as hereinbe-
fore pointed out, the recess 25, the grippers 19, 19
and the described mounting and operating parts
therefor are duplicated and arranged in corre-
sponding positions on the eylinder 20, the cams 36
and 37 then serving to operate both sets of grip-
pers to effect extraction of two successive signa-
tures from the stack during each revolution of
the cylinder.

It is important during the normal operation of
the machine that a signature or sheet and only
one signature or sheet at a time is extracted from
the supply stack during each cycle of operation,
and that only signatures that are perfect as to
the required number of pages therein are delivered
to the trough 6 or other device. Accordingly cali-
pering mechanism of novel construction is pro-
vided for calipering the signatures or sheets prior
to delivery thereof to the trough § or other device
to detect variations in the thickness of the signa-
tures or sheets above and below normal thick-
ness, and for also detecting the absence of a
signature or sheet on the gripper cylinder 28 at a
time when one should be present thereon, said
calipering mechanism, in the illustrated embodi-

‘ment, effecting actuation of an electrical control

switeh upon detection of a signature or sheet of
abnormal thickness, too thick or too thin, or plu-
ral signatures or sheets, or the absence of a signa-
ture or sheet in normal position on the cylinder
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20. The electrical control switch may be em-
ployed either or both to stop the machine and to
throw a visual or audible sighal.

As herein shown, the novel calipering: mecha-
nism is mounted on the gripper cylinder 20 for
rotation therewith, and utilizes the grippers 19, 18

themselves as the signature or sheet thickness -

gauging means thereof, as well as the absent
signature or sheet detecting means thereof, since
the thickness of the signatures or sheets, as well
as the absence of a signature or'sheet in gripping
position on the cylinder, is reflected in the extent
of rotary movement of the grippers 18, 19 into

eripping engagement with the signature or sheet;

or with the pads 26, 26. 'The novel calipering
mechanism comprises the following elements
preferably constructed, mounted and operated as
follows.

The segmental gear 32 on the gripper shaft 28
is formed at the front side thereof with a flat
face to which is bolted or otherwise suitably se-
cured a depending controlling finger 54 formed at.
the lower end thereof with a forwardly bent or
offset. portion 55. The length of the finger 54 is
substantially equal to the length of the grippers
9, 19 measured from the axis of the gripper shaft
28. The finger 54 is thus rocked in opposite direc-
tions by the shaft 28 with the grippers 19, 19, and
the extent of movement of said finger in a diree-
tion outwardly toward the peripheral surface of
the cylinder 20 is dependent upon and substan-
tially the same as the extent of inward movement
of the grippers 19, 19 toward the pads 26, 25,
which “movement, as hereinbefore pointed out,
varies depending on the thickness of the signa-
ture or sheet: engaged by the grippers, or the
absence of a signature or sheet in gripping posi-
tion.

The portion 55 of finger 54 is arranged to abul
against a contact member 56 in the form of a
thumb screw which is adjustably carried in the
split upper end of a relatively short upstanding
arm- 51 and is loeked in adjusted positions by a
clamp screw 58. The lower end of the arm 57 is
disposed hetween the furcations of a bifurcated
bracket 59 which is bolted or otherwise suitably
secured to a transverse seat 60 formed- on the
cylinder 20 and located centrally between the ends
thereof. A stud 81 extends through and is jour-
nalled in suitable aligned bearings formed in the
furcations of the bracket 58, and through a suit-
able opening formed in the lower end of the arm
57 which is split at said end and provided with a.
clamp serew 62 for securing said arm to said
stud. The stud &1 iz formed. with an enlarged
square head 63 which is disposed exteriorly of the
bracket 58 at the left hand side thereof, as viewed
in Fig. 4. The head 63 .on stud 81 is split hori-
zontally for a portion of the length thereof and
is provided at the rear side thereof with a socket
within which is disposed and seated the front end
of a relatively long controlled finger 64 which is
immovably secured in said head by a clamp screw
65. 'The controlled finger 64 projects rearwardly
from the head 63 over the cylinder shaft 23 and is
in the form of a round rod having its rear end
portion flattened to g relatively thin narrow blade
66.
controlling finger 54, 55, the arm 51, and the con-
trolled finger 64, variations in the thickness of the
signatures or sheets and in the extent of rotary
inward movement. of thesgrippers:19; t%: are thus
multiplied considerably at the extreme rear end

. of the blade 66 of the controlled finger 64.

Cooperating with the controlled finger 64, 66 is
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By virtue of the proportional lengths of the
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a second controlling member in the form of a
bell-crank lever 671 (Fig. 2) having a long up-
standing arm 68, a short lower rearwardly ex-
tending horizontal arm 88, and a short outwardly
projecting arm 10 which is turned at right angles
to the arms 68, 69 and is disposed diagonally be~-
tween the.same. - The controlling bell-crank lever
67 is disposed at the left-hand end of the cylinder
20, as viewed in Fig, 4, and is mounted for pivotal
movement on a shoulder stud 7t which is suitably
secured in the web. of said cylinder and prejects
outwardly therefrom to receive said bell-crank
lever; -~ A cam roller 12 is journalled on an eccen-
tric stud 13 which is adjustably secured in the
free end of the bell-crank arm 69 and projects
outwardly therefrom to receive said roller. The
roller 12 is arranged to engage the stationary cam
36 as the cylinder 29 revolves, and is yieldingly
urged toward and: into engagement with said cam
by suitable resilient means, such as a compression
coil'spring 74 having one end thereof seated in a
suitable socket. formed in the hub of the eylinder
20:and the opposite end engaging against the bell-
crank arm 88 at a point below the pivotal axis 7.
The spring: T4 acts to bias the bell-erank lever 67
in a clockwise direction, as viewed in Fig. 2, and
the movement of said lever by said spring in said
direction is lmited by a. stop screw 15 which is
engaged by: the outer edge of said lever. . The stop
screw 15.is adjustably carried by a transverse post
16, and is held in adjusted. position by a lock nut
T1. The post. 18 ig suitably secured in the eylin-
der 20 and: projects outwardly therefrom.

It will thus appear that as the eylinder 20 re-
volves, the roller 712 on the bell-crank lever 87
is caused to follow the cam surfaces 44 and 45 on
cam 38 by the expanding action of the spring 74.
Accordingly, when the roller 12 moves into en-
gagement with the cam surface £5 on cam 36
whieh occurs after-a signature or sheet has been
gripped by the. grippers {9, 19 and while said: sig-
nature or sheet is being carried downwardly and
around: to the lower side of the cylinder 28, the
bell-crank lever 67 is rocked by spring 74 about
the pivot Tl in a clockwise direction, as viewed
in ‘Fig. 2, thus swinging the bell-crank arms £8
and 16 to.the broken line positions thereof shown
in said figure, for a purpose to.be hereinafter ex-
plained.. When the roller 12 leaves the cam 36
upon. continued rotation of the cylinder 28, fur-
ther or: excess pivotal clockwise movement of the
bell-crank lever:67 is prevented through engage-
ment.of said lever with the stop screw 15. When
the roller T2 moves into engagement with the
cam surface 46 on cam 36 which occurs after
the sighature or sheet is released and the grippers
19, 19 are returned. to their wide opened position,
the bell-crank lever 67 is-returned by said cam
to-its original full line position shown in Fig. 2.

- Suitably secured to the bell-crank arm 88 at
the upper end thereof, as by machine screws 78,
is a feeler: block: 9 provided in the lower edge
thereof - with an upstanding shoulder 86 facing the
controlled finger &4. Disposed below and in
spaced relation with the feeler block 79 is a sec-
ong feeler block 81 provided in the upper edge
thereof with a. horizontal shelf 82 and with an
upstanding shoulder 83 also facing the controlied
finger 64. The feeler block 81 is secured to the
bell-crank-arm 68. for adjustment toward and
away from the feeler block 79 by a machine screw
84 which. projects through a slotted opening 85
in said bloek and is threaded into a suitable
threaded opening in said arm. The controlled
finger- 64 is yieldingly urged by a light extension
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¢oil spring 86 toward the feeler block 81 and into
normal position with the blade end 66 thereof
resting on the shelf 82 of said block, as shown in
broken lines in Pig. 2. The spring 86 has one end
thereof connected to the finger 64 and the op-
posite end connected to the hub of the eylinder 20.

The bell-crank arm 70 is provided with a roller
87 journalled on a shoulder stud 88 which is suit-
ably secured in the free end of said arm. This
roller 87 is arranged to engage and actuate a con-
trol element under certain conditions through ro-
tation of the cylinder 20 and the bell-crank lever
87 therewith. As shown, the contro]l element
comprises 2 rod 89 (Figs. 2 and 4) which is dis~
posed parallel with the cylinder shaft 23 and is
provided at the outer end thereof with a head 30
which is adjustably threaded on said rod and is
held in adjusted position by a lock nut 81. The
rod 89 is so located that the inner free end there-
of projects into the rotary path travelled by the
roller 87 when the roller 12 is in engagement with
the concentric cam surface 44 of the cam 36, at
which time the bell-crank lever 61 will be dis-
posed in the full line position shown in Fig. 2.

The rod 89 is supported and guided for straight-
line axial movement by a bracket 92 (Figs. 1 and
4) which is bolted or otherwise suitably secured
to the outer surface of the cam supporting bracket
48. The rod 89 is yieldingly urged toward the cyl-
inder 20 by a compression coil spring 93 surround-
ing said rod and having one end thereof engaging
against the bracket 92 and the opposite end en-
gaging against a collar 94 suitably secured to the
rod. The collar 94, through engagement with the
bracket 92, serves to limit the inward movement
of the rod 88 by the spring 93, and to stop said
rod in proper axial position for operative engage-
ment by the roller 87.

Bolted or otherwise suitably secured to the outer
end of the bracket 92 is a normally closed electric
switch 88 which is connected in the electric circuit
for the driving motor of the machine, and may,
if desired, be also included in an electric circuit
for a visual signal, such as a lamp or electrically
actuated flag, or an audible signal, such as a hell
or buzzer. The switch 95 is of known construc-
tion and is of the type which when once actuated
will remain in actuated position until manually
reset. For this purpose, the switch 95 is provided
at one side thereof with a contact actuating
plunger 96 which is disposed coaxially with the
rod 38 to be engaged and actuated by the head
90 on said rod, and at the opposite side thereof
with a second contact resetting plunger 97 which
is manually operated. :

The eccentric stud 13 provides for accurately
setting the bell-crank lever 61 about the pivot
stud Tt so that the shoulders 80 and 83 of the
feeler blocks 19 and 81, respectively, will be dis~
posed just clear of the arcuate path of movement
of the free end of the hlade 66 of the finger 64,
and that the control-rod-actuating roller 871 on
said lever will be spaced radially from the axis of
the cylinder shaft 23 the same distance as the
control rod 89, with the cam roller 72 in contact
with the concentric cam surface 44 of the cam 36.
The adjustable feeler block 81 and the adjustable
contact screw 56 permits a very fine adjustment
of the calipering mechanism so that the control
rod or element 89 will be effectively actuated when
variations to the degree of a single sheet thick~
ness are detected in the signatures of different
thicknesses that may be handled in the machine.
This fine adjustment is particularly important
and advantageous 'when handling single sheets
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and relatively thin signatures, such as four-page
signatures.

In the initial make-ready of the described ap-
paratus, a signature 10 of normal or proper thick-
ness is taken from the supply thereof which is to
be fed and is placed between the closed grippers
19, 19 and the pads 26, 26. The contact screw 56
is then manually adjusted until the blade-end 66
of the controlled finger 64, through engagement
of said screw with the controlling finger 54 and
resulting pivotal movement of the arm 57, stud
61 and finger 64, is disposed in the space between
the feeler blocks 19, 81 and, hence, out of the path
of inward movement of said blocks. This adjust-
ment is augmented by adjusting the feeler block
81 toward or away from the feeler block 19 in
accordance with the thickness and type of signa-
ture being fed. For thick signatures without sin-
gle sheet inserts, a wide gap between the feeler
blocks 19, 81 is usually employed, such as shown
in Fig. 2. For thin signatures without single
sheet inserts, and for thick signatures with single
sheet inserts, the gap between the feeler blocks
18, 81 is reduced. Tor thin signatures with single
sheet inserts, and for single unfolded sheets, the
gap between the feeler blocks 719, 81 is further
reduced. Inany event,the gap between the feeler
blocks 79, 81 must always exceed the thickness of
the blade portion €6 of the controlling finger 64.

Assuming now that the above adjustments have
been carefully made, that the grippers 19, 138 are
in their normal wide opened positions, as shown
in Fig. 3, that the bell-crank lever 67 is disposed
in its normal full line position, as shown in Fig. 2,
through engagement of the roller 12 on said lever
with the cam surface 44 of the cam 386, and that
the switch 95 is closed, at which time the control-
ling finger 54 is spaced a considerable distance
away from the contact screw 58, as evident from
the position thereof shown in Fig, 3, and the con-
trolled finger 64 is disposed by the spring 86 in
resting position on the shelf 82 of the feeler block
81, as shown in Fig. 2.. The machine is then
started, and as the cylinder 20 revolves in the
direction of the arrow, the grippers 19, 9 are
closed on the separated signature {0, as herein-
before described, and said signature is extracted
from the supply stack. If the sighature 10 seized
by the grippers {9, 8 is of normal or proper
thickness, the controlled finger 64 will be raised
from the shelf 82 of the feeler block 81 to the full
line position thereof, shown in Fig. 2, under the
control of the grippers 19, (9 and through contact
of the finger 54 with the contact screw 56. Under
these conditions, the bell-crank lever 67 is per-
mitted to swing in a clockwise direction, as viewed
in Fig. 2, to the broken line position (Fig. 2)
under the action of the spring 74 and engagement
of the roller 12 with the cam surface 45 of the
cam 36 as the cylinder 20 continues to revolve
with the signature gripped thereon. The control
roller 81 will thus be displaced radially to the
broken line position shown in Fig. 2, and in such
displaced position will travel in a displaced rotary
path past the control rod 89 sufficiently clear of
the latter to completely miss the same. Accord-
ingly, the control rod 89 will not be actuated and

the normal operation of the machine will thus

proceed as long as the successive signatures taken

by the grippers 19, 19 are of normal or proper

thickness.

Assuming now that the signature seized by the
grippers 18, 19 is of a thickness in excess of the
normal or proper thickness, or that two signatures
are simultaneously seized by said grippers, result-
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ing in a reduced: stroke of thé grippers. hder
these conditions, the controllied finger 64 will not
be raised from the shelf 82 of the. feeler block: 81,
or will not be raised sufficiently to clear the shoul~
der 83 of said block. ' Aceordingly, when the roller
72 on the bell-crank lever 8T begins to ride up on
the cam surface 45 of the cam 38.and the feeler
blocks 9, 81 feel for the controlled finger 64,

inward or clockwise movement of said bell-erank -
lever is prevented through abutting engagement.

of the shoulder 83 .of the block 81 with the:blade
end 86 of the finger 64 in the broken line lower
position thereof shown in Fig. 2. The bell-crank
lever 87 will thus remain in the full line position
shown in Fig. 2, and in such: position the. control
roller 87 will engage and actuate the control rod
89 as the cylinder 20 revolves, whereupon the
switch 95 will be actuated to: break the:electric
cireuit' and thereby stop the operation of the
machine.. It will be noted that contact of the
control roller 87 with the control rod 89 is only
momentary, but sufficient, however, to- actuate
said rod and the switch 95, and because of this

said roller will travel beyond the control rod 89

before the cylinder 28 is actually stopped, thus
enabling resetting of said rod by the spring 93
and manual resetting of the switch 95 to again
start the machine after the necessary.corrections
have heen made. ‘ L -
Assuming now that the signature seized by
the grippers 19, 16 is. thinner than the normal or
proper signature thickness, or that the grippers
{9, 18 for some reason have failed to seize a sig-
nature, resulting in an increased -stroke of said
grippers. Under these conditions, the controlled
finzer - 64, due to the increased stroke .of.the
grippers 19, 19, will be raised from the shelf 82
of the feeler block 81 to-the broken line -upper
position shown in Fig: 2, an extent sufficient to
clear the feeler ‘block: 81 but to be disposed in
the path of the shoulder 89 of the feeler block
18. Accordingly, when the roller 12 on the bell-
crank lever 87 begins to ride up on the cam sur-
face 45 of the cam 36 and the feeler blocks 19,
81 feel for the controlled finger 64, inward or
clockwise movement of 'said bell-crank lever is
prevented through abutting engagement of the
shoulder 80 of the block 19 with the blade end 66
of the finger. 64. 'The bell-crank lever .67 will
thus remain in the- full line position ‘shown in
Pig. 2,'and in such position the control roller 81
will engage and actuate the confrol rod 89 as
the cylinder 20 revolves, whereupon the switch
95 will be actuated to break the electric eircuit
and thereby cause stoppage of the machine:
The operations of the calipering mechanism as

explained above in connection with different sig-

nature conditions, likewise occur when single un-
folded sheets are fed and the grippers 19, {9 seize
an excess thickness sheet or double sheets, or fail
to seize a sheet. : P -

It is to be understood that when the cylinder
20 is provided with two sets of grippers arranged
diametriesally opposite each other, the hereinbe-
fore described parts of the calipering mechanism
are so constructed and arranged that they may
be duplicated and mounted in corresponding
positions on the cylinder.20. to provide a dupli-
cate calipering mechanism, for the signatures or
sheets taken by the second set of grippers, said
duplicate mechanism utilizing the same cam 36
as the- operating means therefor, and effecting
actuation of .the same control rod 89 when an

abnormal, condition -eccurs in .the handling. of.
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the. sighatures or sheets by the sécond set of
grippers.

The. operation of the calipering mechanism
constructed and arranged in accordance with the
present invention will be clearly understood from
the foregoing description, and while said descrip-
tion and the accompanying drawings set forth
with more or less particularity one embodiment
of the invention, it is to be expressly understood
that said invention is not limited to said smbodi-
ment or to the particular type of machine or to
the rotary type of signature or sheet transfer
carrier or cylinder disclosed herein. Various
changes may be made therein, particularly in the
design and arrangement of the parts illustrated,
as 'well as inh the mode of operation and manner
of use, some of which have been mentioned in
the foregoing specification, without departing
from the spirit and scope of the invention, as-

‘will-now: be clear to those skilled in the art. The

invention may be embodied with equal advan-
tages in a straight-line traveling gripper carrier,
or in a swinging type of gripper carrier. Addi-~
tionally, the control rod 89 may be relocated for

-actuation by the control roller 87 when the bell-

crank lever 67 is in its broken line, perfect signa-
ture or sheet, position, shown in Fig. 2, said rod
then-actuating a switch or other suitable mecha-
nism which will prevent stoppage of the machine,
or a second control rod may be provided for ac-
tuation by the roller 87 when the bell-crank lever
67 is in its broken line, perfect signature or sheet,
position, said second rod then actuating a per-
fect signature or sheet counting device, electric
or mechanical, or another mechanical or electri-
cal device for a desired purpose.

What is claimed is:

1. In apparatus of the character described, a
movable carrier having a sheet or signature sup-
porting surface, a gripper movably mounted on
said carrier, means for moving said gripper %io-
ward said surface from a normal open position
to closed position on a sheet or signature, con-
trol means independent of said carrier and ar-
ranged to be actuated, a member mounted on
said carrier for movement therewith and for
relative movement to two positions only, namely,
an operative position and an inoperative posi-
tion, said member with said gripper in normal
opened position being disposed in its operative
position so as to engage and actuate said control
means' during movement of said member with
said’ carrier, means for moving said membear %o
its' inoperative position in synchronism with the
closing operation of said gripper, and means
mounted on said carrier for relative movement
under the control of said gripper to one position
for permitting movement of said member to its
inoperative position so that engagement. of said
member with said control means is avoided when
the gripped sheet or signature is of proper thick-
ness, and to another position for holding said
member in its operative position and against
movement to its inoperative position so that said
member will engage and actuate said control
means when the thickness of the grinped sheet
or signature is in excess of or less than the proper
thickness and when no sheet or signature is
gripped by said gripper. -

2. Apparatus as defined in claim 1, wherein
said control means comprises a fixed electrical
switch, and a. slidably mounted switch-operating
push-rod having one end thereof disposed in the
path of movement of said member when in oper-
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ative position to be engaged and operated by said
member.

3. In apparatus of the character described, a
rotary carrier having a circular sheet or signa-
ture supporting surface and mounted to rotate
about a fixed axis, a gripper pivotally mounted
on said carrier, means for swinging said gripper
from a normal open position toward said surface
to closed position on a sheet or signature, control
means independent of said carrier and arranged
for actuation adjacent one end of said carrier,
an element mounted on said carrier at said end
for rotary movement therewith and for relative
pivotal movement in opposite directions to two
positions only, namely, an operative position and
an inoperative position, respectively, said element
with said gripper in normal opened position being

disposed in its operative position so as to engage

and actuate said control means during rotation
of sald element. with said carrier, means for mov-
ing said element to its inoperative position in
timed relation with the closing operation of said
gripper, and means mounted on said carrier for
relative pivotal movement under the control of
said gripper to one position for permitting move-
ment of said element to its inoperative position
so that engagement of said element with said
control means is avoided when the gripped sheet
or sighature is of proper thickness, and to an-
other position for holding said element in its
operative position and against movement to its
inoperative position so that said element will en-
gage. and actuate said control means when the
thickness of the gripped sheet or signature is in
excess of or less than the proper thickness and
when no sheet or signature is gripped by said
gripper. '

4, Apparatus as defined in claim 3, wherein
said control means comprises a fixed electrical
switch, a slidably mounted switch actuating
push-rod disposed parallel with the axis of rota-
tion of said carrier and having one end thereof
projecting into the path of rotary movement of
said element when in operative position to be
engaged and actuated by said element, and
spring means for yieldingly urging said push-rod
toward said carrier and into position for opera-
tive engagement by said element.

5. In apparatus of the character deseribed, a
movable carrier having a sheet or signature sup-
porting surface, a gripper movably mounted on
said carrier, means for moving said gripper to-
ward said surface to closed position on a sheet
or signature, a lever mounted on said carrier
for rotary movement therewith and for relative
pivotal movement, a member on said lever and
movable thereby to two positions only, namely,
an operative position and an inoperative position,
control means independent of said carrier and
arranged for actuation by said member, means
for moving said lever in one direction prior to
the closing operation of said gripper to dispose
said member in its operative position whereby it
may engage said control means during movement
of said lever with said carrier, means for moving
said lever in the opposite direction subsequent
to the closing operation of said gripper to dis-
pose said member in ifs inoperative position
whereby it may avoid contact with said control
means during movement of said lever with said
carrier, and a gripper controlled finger mounted
on said carrier for pivotal movement into the
path of movement of said lever in said opposite
direction for holding said member in its operative
position and against movement to its inoperative
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positioh wheén the thickness of the gripped sheet
or signature is in excess of or less than the
proper thickness and when no sheet or signature
is gripped by said gripper.

6. Apparatus as defined in claim 5, wherein
said member is in the form of a roller journalled
on. said lever, and said control means comprises
a fixed electrical switch, and a slidably mounted
spring-pressed switch actuating push-rod having
one end thereof projecting into the path of move-
ment of said roller when in operative position
to be engaged and operated by said roller.

7. Apparatus as defined in claim 6, wherein said
electrical switch is provided with a contact actu-
ating plunger engageable by said push-rod, and
with a manually operable contact resetting
plunger.

8. Apparatus as defined in claim 5, wherein said
lever is provided with two relatively spaced blocks
each having an abutment shoulder thereon en-
gageable with the gripper controlled finger
whereby movement of said lever in said opposite
direction is prevented, and said finger is posi-:
tioned under the control of said gripper for en-
gagement by the abutment shoulder of one of
said blocks when the thickness of the gripped
sheet or signature is less than proper thickness
and when no sheet or signature is gripped by
said gripper, and for engagement by the abut-
ment shoulder of the other of said blocks when
the thickness of the gripped sheet or signature
is in excess of the proper thickness, and between
said blocks when the gripped sheet or signature
is- of proper thickness.

9. In apparatus of the character described, a
movable carrier having a sheet or signature sup-
porting surface thereon, a gripper movably
mounted on said carrier, spring operated means
on said carrier for moving said gripper toward
said surface to closed position on a sheet or sig-
nature during movement of said carrier, a sta-
tionary cam for controlling the operation of said
gripper by said spring operated means, a lever
mounted on said carrier for relative pivotal move-
ment, a member on said lever and movable there~
by to operative and inoperative positions, control
means independent of said carrier, a roller jour-
nalled on said lever and engageable with said
stationary cam during movement of said carrier
for moving said lever in one direction prior to
the operation of said gripper to dispose said
member in its operative position whereby it may
engage said control means, resilient means for
moving said lever in the opposite direction under
the control of said stationary cam subsequent to
the operation of said gripper to dispose said
member in its inoperative position whereby it
may avoid contact with said control means, and
a gripper controlled finger mounted on said car-~
rier for pivotal movement into the path of move-
ment of said lever in said opposite direction for
preventing movement of said member to inopera-
tive position when the thickness of the gripped
sheet or signature is incorrect and when no sheet
or signature is gripped by said gripper.

10. Apparatus as defined in claim 9, wherein
said roller is journalled on an eccentric stud ad-
justably carried by said lever,

11. In apparatus of the character described,
a movable carrier having a sheet or signature sup-
porting surface -thereon, a gripper movably
mounted on said carrier, means for moving said
gripper toward said surface to closed position’
on a sheet or signature, a lever mounted on said
carrier for relative pivotal movement, an element
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on said lever and movable thereby to operative
and inoperative positions, control means inde-
pendent of said carrier, cam means for moving
said lever in one direction prior to the operation
of said gripper to dispose said element in its
operative position whereby it may engage said
conirol means during movement of said lever
with said carrier, yieldable means for moving
said lever in the opposite direction subsequent to
the operation of said gripper to dispose said
element in its inoperative position whereby it
may avoid contact with said control means, upper
and lower blocks secured to said lever in spaced
relation and each having an abutment shoulder
thereon, a relatively long finger pivotally mount-
ed on said carrier and resting at its free end on
said lower block in abutting relation with the
shoulder on said block, and means actuated by
said gripper through movement thereof to closed
position for selectively moving said finger from
said lower block to a position between said blocks
when the gripped sheet or signature is of proper
thickness and thereby permit movement of said
lever in said opposite direction, or to a further
position when the thickness of the gripped sheet
or signature is less than the proper thickness
or when no sheet or signature is gripped by said
eripper whereby movement of said lever in said
opposite direction is prevented through engage-
ment of the shoulder on said upper block with
said finger, said last-named means upon gripping
engagement by said gripper of a sheet or sig-
nature of a thickness in excess of the proper
thickness having a movement imparted thereto
insufficient to move said finger clear of the shoul-
der on said lower block thereby preventing move-
ment of said lever in said opposite direction.

12. Apparatus as defined in claim 11, wherein
said movable carrier comprises a continuously
rotating member having a circular sheet or sig-
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nature engaging surface and mounted to rotate
about a fixed axis.

13. Apparatus as defined in claim 11, wherein
said last-named means comprises a controlling
finger connected to said gripper for movement
thereby and depending therefrom, a stud jour-
nalled on said carrier and supporting said long
finger, a relatively short arm secured to said stud,
and a contact element adjustably threaded in said
arm and engageable by said controlling finger.

14. In apparatus of the character described, a
movable carrier having a sheet or signature sup-
porting surface, a gripper movably mounted on
said carrier, means for moving said gripper to-
ward said surface to closed position on a sheet
or signature, a member mounted on said carrier
for relative movement in opposite directions a
predetermined extent so as to occupy a prede-
termined invariable position in each of said di-
rections, a cam and spring operated means for
moving said member in said directions fo said
positions, control means independent of said car-
rier and arranged to be engaged and actuated
by said member in one of its positions during
movement thereof with said carrier, and means
actuated by said gripper for controlling the posi-
tioning of said member at said positions and the
operation of said control means thereby in ac-
cordance with the thickness of the sheet or sig-
nature being gripped by said gripper.

LEO C. WILLIAMS.
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