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UNITED STATES

PaTENT OFFICE.

JOSEPH WHITE, OF NEW YORK, N. Y., ASSIGNOR 170 ROBERT IOE, OF SAME
PLACE.

PLATE HOLDING AND STRAINING DEVICE.

SPECIFICATION forming part of Letters Patent No. 680,302, dated August 13, 1901.
Application filed December 14, 1900, Serial No, 39,814, (No model.)

To all whom it may conceriy .

Be it known that I, JOSEPH WHITE, a citi-
zenof the United States, residingat New York,
county of New York, and State of New York,

5 have invented certain new.and useful Im-

provements in Plate Holding and Straining

Devices, fully described and represented in

the following specification and the accompa-

nying drawings, forming a part of the same.

This invention relates to certain improve-
ments in devices for straining flexible print-
ing-plates—such, for instance, as plates of
aluminium orzine—to their seats and holding

them in strained position. .

15 The holdingand straining devices for flexi-
bleprinting-plates asnow usually constructed
embody a plurality of clamps mounted on a
support, these clamps being independently
adjustable, so that they may be manipulated
tosubject different partsof the plateto greater
or less strain, as the case may require, in or-
der to insure that the plate lies evenly and
smoothly upon its bed. Two sets of such
holding and straining devices are usually em-
ployed, the sets being located at opposite

" sides or edges of the plate.
been adjusted by the clamps, such as have
been referred to, it is frequently found that
it is not accurately positioned on its bed—
that is to say, the plate may be too near one
of the sets of clamps, thus being out of reg-
ister longitudinally, or too near one of theside
edges of its support, thus being out of regis-
ter laterally, or it may be askew on' its sup-
port, thus being out of register angularly.
When the sheet to be printed is to receive but
a single printing in the machine, inaceuracies
in positioning the plate may often-be com-
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pensated for by properly positioning the sheet-.

guides on the feeding-table,so thatthe sheeb
wiil be fed to the machine in accordance with
the position of the plateon its support. When,
however, the sheet is to receive two or more
printings in the machine--as, for instance,
when it is to be printed in colors in a single
machine—it is obvious that inaccuracies in
positioning the plate cannot be compensated
for in the manner described. ‘

It is one of the objects of this invention to
produce a holding and straining mechanism
for printing - machines employing flexible
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After a plate has-

priuting-plates which is capacitated to effect
an angular adjustment of the printing-plate
with respect to its supporting-surface.

A further object of the invention is to pro- 55
duce a holding and straining mechanism for
printing-machines employing flexible plates
which shall be capacitated to effect a lateral
adjustment of the printing-plate.

A further object of the invention is to pro-
duceanimproved holding and straining mech-
anism for machines employing flexible plates
which will be capacitated to effect a longitu-
dinal adjustment of the printing-plate on its
supporting-surface—i. e., an adjustment in
the line of strain of the holding devices for
the plates.

With these and other objects in view the
invention consists in certain constructions
and in certain parts,improvements, and com-
binations, as will be hereinafter fully de-
sceribed and then specifically pointed out in
the claims hereunto appended.

In the accompanying drawings, which form
a part of this specification, and in which like 73
characters of reference indicate the same
parts, Figure 1 is a front view of a part of
the eylinder of a rotary printing-machine, the
improved holding and straining devices being
shown in front elevation and the cylinder be-
ing shown partly in section in order to better
illustrate some parts of the construction.
Fig. 2 is an end view of a portion of the ¢ylin-
der shown in Fig. 1, the direction of the ob-
server’s view being indicated by the arrow 2
in Fig. 1. Fig. 8is a top plan view of the
construction shown in Fig. 1, partof the eyl-
inder being broken away. Fig. 4 is a side
elevation of the constructionshown in Fig. 1,
the direction of the observer’s view being in-
dicated by the arrow 4 in said figure.

Referring to the drawings, which illustrate
one embodiment of-the invention in which
the plate-support is a cylinder, 1'indicates a
plate-earrying cylinder of the usual-form,
said eylinder being mounted on a shaft 2.
The eylinder is shown as carrying a flexible
printing-plate 3, said plate being of zine,
aluminium, or any other suitable material.
This plate is held in position upon the eylin-
der by sets of suitable holding and straining
deviees, which may be of any suitable or de-
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sired form. Preferably, however, each set
will consist of a plurality of pairs of gripping-
Jaws, which are or may be of substantially
the construction described in the patent to
Thomas M. North, No. 629,916, granted
August 1, 1899, to which patent reference is
made for a full description of the construe-
tion. ~ For the purposes of this application it
is sufficient to say that each pair of jaws em-
bodies a stationary jaw 4 and a movable jaw
5, said jaws being forced together by the ac-
tion of a pivoted block 6, which is moved to
cause the jaws to seize or release the plateby
means of a screw 7 and a wing-nut 8. The
jaws of each pair are carried on an arm 9,
and the arms 9 of each set of holding and
straining deviees are preferably pivotally
supported onarod 10, each rod being mounted
in a manner to be hereinafter described.
Each clamp of the set is provided with a
screw 11, the screws 11 of each sef of clamps
operating against a suitable bearing-surface,
to be hereinafter deseribed, in order to force
the clamps away from the edge of the plate-
supporting surface, thus straining the plate
to its seat.

As has been before indicated, after the
plate has been strained to its seat by the ma-
nipulation of the clamps at opposite edges it
is frequently out of register, this fact being
usually diseovered by printing a trial-sheet.

Hitherto in order to true up a plate which-

has been out of adjustment angularly with
respect to its supporting-surface it has been
necessary to loosen up all or the greater part
of the elamps, reset the plate in them, and
readjust the clamps. By this method all the
labor which has been expended in straining
the plate to its seat in the first instance is
lost, besides whichit frequently happens that
the second adjustment leaves the plate out
of register. In the improved holding and
straining device, therefore,meauns are prefer-
ably provided for adjusting the plate with-
out disturbing the clamps. Devices which
vary widely in construction may be employed
for effecting this angular adjustment. In
the form of construction shown, however,
each of the supporting-rods 10 has one of its
ends mounted in a movable frame 12. This
movable frame 12 is so arranged that it may

be given a movement along the plate-support-

ing surface, and when this plate-supporting
surface is a eylinder, as in the construction
shown, the movement given the frame will
be a movement in an arc. To this end, in
the form shown, the frame is secured to a
collar 13, which is mounted on the eylinder-
shaft 2, so that the frame moves about the
cylinder - shaft as a center. Any suitable
means may. be employed for mounting the
ends of the supporting-rods 10 in the frame.
As shown, however, the frame is provided
with bearings 14. Bearing-serews 15 are
tapped through these bearings 14, and the
inner ends of said screws are arranged to en-
gago collars 16, the collars being swiveled on

the screws. The rods 10 have tliéir énds
loosely inserted in the collars.16. By this
construction the rods and theircollars 16 are
permitted to have an angular movement with
respect to the bearings 14, and at the same
time the rods are permitted to have a longi-
tudinal movement with respect to the col-
lars. The other ends of the rods 10 may be
supported in any suitable manner. In the
construction shown, however, they are sup-
ported in one of the ends of the cylinder by
means which is the duplicate of that just de-
seribed—that is to say, one of the spokes of
the cylinder is provided with bearings 17,
through which are tapped screws 18, said
screws engaging collars 19, in which the ends
of the rods are loosely mounted. Vith the
construction as deseribed it will be seen that
as the frame carrying one end of each of the
rods 10 is moved in one direction or the
other, the other end of each rod being held
by the cylinder-head; the clampson therods
and the plate held by them will be given an
angular adjustment with respect to the cyl-
inder-surface.

Any suitable means may be employed for
giving the frame 12 its movement. In the
construction shown the frame 12 is provided
with a rack 20, said rack being engaged by a
worm 21, mounted on a worim-shaft 22, which
is supported in bearings 23, secured to the
head of the eylinder. Set-serews 12, passing
through slots 12" in the frame, may be used
to hold the frame in position.

In order to give the plate the angular ad-
justment which has just been described, it is
desirable to release the strain which has been
put upon it by the clamps, since the friction
between the plate and its supporting-surface
will usudlly be so great as to make it impos-
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sible to shift the plate in its strained condi-

tion. The means for releasing the strain on
the plate without disturbing the adjustment
of the clamps with respect to the plate may
be varied widely in form and construction.
As shown, however, movable bars 24 are pro-
vided, one side of each of these bars forming
the bearing-surface for the screws 11, there
being one of these bars for each set of clamps.
These bars 24 are mounted at one end in slots
25 in the frame 12, the other end of the bars
being preferably supported in slots 26 in
spokes of the eylinder. All the adjusting-
screws 11 of each set of clamps operate against
the bearving-surface of the bar 24 which is
adjacent to that set of clamps. By moving
the bars 24, therefore, away from the ends of
the screws the strain on the plate held by the
clampswill be released.. Anysuitablemeans
may be employed for giving the bars the
movement referred to. In the construction
shown, however, shafts 27 extend across the
cylinder from side to side, these shafts being
preferably provided with screw ends 28, so
that they may be easily turned by a wrench.
The shafts 27 earry worms 29, each shaft hav-
ing two such worms, one near each end. The
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shafts 27 are preferably mounted, so that
they may be given an angular movemeut cor-
responding to the angular adjustment of the
clamp-supportingrods. While the means by
whieh the shafts are thus moved may be va-
ried in form, in the construction shown the
shafts are supported at one end in bearings
30, swiveled in brackets 31, extending from
one of the spokes of the cylinder. At the
other end these shafts are supported in bear-
ings 32, swiveled in the frame 12. Located
in suitable bearings 34 in the frame 12 are
serews 35, bearing at one.end against the
bars 24 and having on their other ends worm-
gears 36, which engage two of the worms 29.
Similar screws 37, tapped in bearings 88 at
the other end of the cylinder, bear against
the other end of the bars 24, said screws hav-
ing worm-gears 39, which engage the other
worms 29. With this construection it will be
seen that when the shafts 27 are rotated in
the proper direction the bearing-bars 24 will
be allowed to move away from the ends of
the screws 11, thus releasing the strain on the
plate. When the strain is thus released, the
angular adjustment before referred to may
be effected by the movement of the frame
12, after which a reverse movement of the
shafts will cause the bars 24 to move up
into proper position to again strain the plate
to its seat. It will be noted that. by this
construction the angular adjustment of the
plate is effected without in any way dis-
turbing the adjustment of the plate-clamps
with respect to the plate. If, therefore, the
plate has been properly strained to its seat
in the first instance, by the operation of
the clamps, the rotation of the shafts 27'in
the proper direction, after the adjustment
has been effected, will bring the plate back
onto its seat properly strained, as in the first
instance. Should it be desired to move the
plate longitudinally of its supporting-sur-
face, or,when the supporting-surface is a ¢yl-
inder, circumferentially, this ean be readily
and quickly effected by manipulation of the
bearing-bars 24, since by slacking up the
bearing-screws 35 37 for one of the bars and
tightening up the Dbearing-screws for the
other bar the plate will be shifted bodily
sircumferentially of the surface. Further-
more, by mounting the bearing-surface, as
in the present construction, independently of
the plate-clamps a simple and compact de-
viee is obtained, and one in which a very con-
siderable circumferential or longitudinal ad-
justment of the plate can be effected. Fur-
thermore, within its limits this adjustment
may be as fine as is necessary to exactly posi-
tion the plate. The construction is there-
fore superior to other devices in. the art in
which the longitudinal adjustment of the
plate is effected by a movement of the sup-
port on which the plate-clamps are carried.
In the better class of these devices the ad-
justment is effected by means of a ratchet
or other similar deviee by which the plate is

S

given snccessive movements each of a defi-
nite exlent, and the fineness of the adjust-
ment depends upon the length of each suc-
cessive movement.

In addition to the adjustments before re-
ferred to the holding and straining devices
are also preferably constructed so that the
plate may begiven alateral adjustment—that
is, an adjustment at right angles to the line
of strain produced by said devices. The
means by which this lateral adjustment is
effected may vary within wide limits. In the
construction shown each of the supporting-
rods 10 is provided with collars 40, said col-
lIars being engaged by pins 41 on a cross-bar
42. This cross-bar 42 is secured by a suit-
able screw 43 to a sliding block 44, moving in
suitable ways in a guiding-block 45. The
block 45 is provided with a threaded ear 46,
which is engaged by a screw 47, mounted in
a bearing 48 in the cylinder-head, said screw
carrying a hand-wheel or other adjusting
means 49. It isobvious that by rotating the
hand-wheel the bar 42 will be moved forward
or backward and will carry with it the rods
10. Before effecting this adjustment the
strain on the plate will be released in the
manner hereinbefore described.

Suitable means are provided in order to in-
sure that the clamps move when their sup-
porting-rods are moved longitudinally in the
manner described. While these means may
vary in construction, as shown, the arms 9
are bifnrcated at their lower ends and are ar-
ranged to straddle collars 50, secured to the
shaft by set-screws 51, orin any other suitable
manner. ,

It will be understood. that the devices by
which the invention is carried into effect may
be varied within wide limits. Theinvention
is not, therefore, to be limited to the specific
details of construction which have been here-
inbefore described. While, furthermore, the

inveution is especially adapted for use with -

eylindrical plate-supporting surfaces, it isnot
to be limited to use with sueh surfaces, as it
is adapted for use with surfaces which are
other than cylindriecal.

‘What is claimed is—

1. The combination with a plate-support-
ing surface, of devices for holding a plate in
position thereon, and means for giving said
holding devices an angular adjustment with

| respect to the surface while holding the plate,

substantially as deseribed.

2. The combination with a eylindrical plate-
supporting surface, of devices for holding a
plate in position thereon, and means for giv-
ing said holding devices an angular adjust-
ment with respect to the surface while hold-
ing the plate, substantially as described.

3. The combination with a plate-support-
ing surface, of devices for holding a plate in
position thereon, and means for giving said

holding devices a lateral adjustment with re-

spect to the surface while holding the

piate,
substantially as described. .
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4. Thecombination with a cylindrical plate-
supporting surface, of devices for holding a
plate in position thereon, and means for giv-
ing said holding devices a lateral adjustment
with respect to the surface while holding the
plate, substantially as described.

5. The combination with a plate-support-
ingsurface,of devicesfor holdinga platein po-
sition thereon, means for giving said holding
devices an angular adjustment with respect
to the surface while holding the plate, and
means for giving said devices a lateral ad-
justment, substantially as described.

6. The combination with a cylindrical plate-
supporting surface, of devices for holding a
plate in position thereon, means for giving
said holding devices an angular adjustment
with respect to the surface while holding the
plate, and means for giving said devices a lat-
eral adjustment, substantially as described.

7. The combination with a plate-support-
ing surface, of devices for holding a flexible
plate in position thereon, means for adjusting
said devices to strain the plate to its seat,
means for releasing the strain on the plate,
and means for giving said holding devices
while holding the plate an angular adjust-
ment with respect to the supporting-surface,
substantially as described.

8. Thecombination with a eylindrical plate-
supporting surface, of deviees for holding a
flexible plate in position thereon, means for
adjusting said devices to strain the plate to
its seat, means for releasing the strain on the
plate, and means for giving said holding de-
vices while holding the plate an angular ad-
justment with respect to the supporting-sur-
tace, substantially as described.

9. The combination with a plate-sapport-
ing surface, of devices for holding a flexible
plate in position thereon, means for adjust-
ing said devices to strain the plate to its seat,
means for releasing the strain on the plate,
and means for giving said holding devices
while holding the plate a lateral adjustment
with respect to the supporting-surface, sub-
stantially as described.

10. The combination with a cylindrical
plate-supporting surface, of devices for hold-
ing a flexible plate in position thereon,means
for adjusting said devices to strain the plate
to its seat, means for releasing the strain on
the plate, and means for giving said holding
devices while holding the plate a lateral ad-
Justment with respect to the supporting-sur-
face, substantially as described.

11. The combination with a plate-support-
ing surface, of a bearing surface, plate-hold-
ing devices, means carried by the devices and
operating against said surface to strain the
plate to its seat,means for adjusting the bear-
ing-surface torelease the strain on the plate,
and means for giving the holding devices
while holding the plate an angular adjust-
ment with respect to the supporting-surface,
substantially as described.

12. The combination with a - eylindrical

680,302

plate-supporting surface, of a bearing-sur-
face, plate-holding devices, means carried by
the devices and operating against said sur-
face to strain the plate to its seat, means for
adjusting the bearing-surface to release the
strain on the plate, and means for giving the
holding devices while holding the plate an
angular adjustment with respect to the sup-
porting-surface, substantially as described.
13. The combination with a plate-support-
ing-surface, of a bearing-surface, plate-hold-
ing devices, means carried by the devices and
operating against said surface to strain the
plate to its seat,means foradjusting the bear-

70
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ing-surface to release the strain on the plate, -

and means for giving the holding devices
while holding the plate a lateral adjustment
with respect to the supporting-surface, sub-
stantially as deseribed.

14. The combination with a cylindrical
plate-supporting surface, of a bearing-sur-
face, plate-holding devices, means carried by
the devices and operating against said sur-
face to strain the plate to its seat, means for
adjusting the bearing-surface to release the
strain on the plate, and means for giving the
holding devices while holding the plate a lat-
eral adjustment with respeet to the support-
ing-surface, substantially as described.

15. The combination with a plate-support-
ing surface, of devices for holding a plate in
position thereon,a bearing-surface supported
independently of the holding devices, means
carried by the holding devices and operating
against said surface to strain the plate toits
seat, and means for adjusting the bearing-
surface, substantially as described.

16. The combination with a cylindrical
plate-supporting surface, of devices for hold-
ing a plate in position thereon, a bearing-sur-
face supported independently of the holding
devices, means carried by the holding de-
vices and operating against said surface to
strain the plate to its seat, and means for ad-
justing the bearing-surface, substantially as
described. :

17. The combination with a plate-support-
ing surface, of holding devices located at op-
posite edges of the. plate, bearing-surfaces,
one for each holding device, said surfaces be-
ing supported independently of the holding
devices, means carried by said devices and
operating against the bearing - surfaces to
strain and hold the plate on the supporting-
surface, and meansfor adjusting the bearing-
surfaces, substantially as described.

18. The combination with a eylindrical
plate-supporting surface, of holding devices
located at opposite edges of the plate, bear-
ing-surfaces, one for each holding device,
said surfaces being supported independently
of the holding devices, means carried by said
devices and operating against the bearing-
surfaces to sfrain and hold the plate on the
supporting-surface, and means for adjusting
the bearing -surfaces, substantially as de-
scribed.
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19. The combination with a plate-support-
ing surface, of holding devices located at op-
posite edges of the plate, bearing-surfaces,
one for each holding device, said surfaces be-

ing supported independently of the holding

devices, means carried by said devices and
operating against the bearing-surfaces to
strain and hold the plate on the supporting-
surface, and means for giving the holdingde-
vices while holding the plate and the bearing-
surfacesanangularadjustment,substantially
as described.

.20. The combination with a eylindrical
plate-supporting surface, of holding devices
located at opposite edges of the plate, bear-
ing-surfaces, one for each holding device,
said surfaces being supported independently
of the holding devices, means carried by said
devices and operating against the bearing-
surfaces to strain and hold the plate on the
supporting-surface, and meauns for giving the
holding devices while holding the plate and
the bearing-surfaces an angular adjustment,
substantially as described. ]

21. The combination with a plate-support-
ing surface, of holding devices located at op-
posite edges of the plate, bearing-surfaces,
one for each holding device, said surfaces be-
ing supported independently of the holding
devices, means carried by said devices and
operating against the bearing - surfaces to
strain and hold the plate on the supporting-
surface, and means for giving the holding de-
vices while holding the plate and the bearing-
surfaces a lateral adjustment, substantially
as described.

22. The combination with a cylindrical
plate-supporting surface, of holding devices
located at opposite edges of the plate, bear-
ing-surfaces, one for each holding device,
said surfaces being supported independently
of the holding devices, means carried by said
devices and operating against the bearing-
surfaces to strain and hold the plate on the
supporting-surface, and means for giving the
holding devices while holding the plate and
the bearing-surfaces a lateral adjustment,
substantially as desecribed.

23. The combination with a plate-support-
ing surface, of holding deviceslocated at op-
posite edges of the plate, bearing-surfaces,
one for eachholding device, said surfaces be-
ing supported independently of the holding
deviees, means carried by said devices and
operating against the bearing-surfaces to

strain and hold the plate on the supporting- |
surface, means foradjusting the bearing-sur- |
faces, means for giving the holding devices
while holding the plate and the bearing-sur-
faces an angular adjustment, and means for
giving the holding devices while holding the
plate and the bearing-surfaces a lateral ad-

justment, substantially as deseribed.

24. In a plate-holding device, the combina-
tion with a plate-supporting surface, ofa pla-
rality of pairs of gripping-jaws, means for op-
erating each pair of jaws to cause them to

5

seize and release the plate, a bearing-surface
supported independently of the pairs of jaws,
means whereby each pairof jaws may be ad-
justed with respect to the bearing-surface to
strain the plate to its seat, and means for ad-
justing the bearing-surface, substantially as
described. .

25. In a plate-holding device, the combina-
tion with a plate-supporting surface, of a plu-
rality of pairs of pivoted gripping-jaws,means
for operating each pair of jaws to cause them
to seize and release the plate, a bearing-sur-
face supported independently of the pairs of
jaws, means whereby each pair of jaws may
be adjusted with respeect to the bearing-sur-
face to strain the plate to its seat, and means
for adjusting the bearing-surface, substan-
tially as described.

26. The combination with a plate-support-
ing surface, of a plurality of pairs of grip-
ping-jaws, means for causing said jaws to
clamp and release the plate, a support upon
which the jaws are mounted, and means for
giving the jaws and the support an angular
adjustment with respect to the supporting-
surface, substantially as described.

27. The combination with a plate-support-
ing surface, of a plurality of pairs of pivoted
gripping-jaws, means for eausing said jaws
to elamp and release the plate, a support
upon whichthe jaws are mounted, and means
for giving the jaws and the support an angu-
lar adjustment with respect to the support-
ing-surface, substantially as described.

28. The combination with a plate-support-
ing surface, of a plurality of pairs of grip-
ping-jaws, means for causing said jaws to
clamp and release the plate, a support upon
which the jaws are mounted, and means for
giving the jaws and the support a lateral ad-
justment with respect to the supporting-sur-
face, substantially as described.

29. The combination with a plate-support-
ing surface, of a plurality of pairs of pivoted
gripping-jaws, means for causing said jaws
to elamp and release the plate, a support upon
which the jaws are mounted, and means for
giving the jaws and the support alateral ad-
justment with respect to thesupporting-sur-
face, substantially as deseribed.

30. The combination with a plate-support-
ing surface, of a plurality of pairsof gripping-
jaws, means for causing said jaws to grip
and release the plate, a supporton whichsaid

1 jaws are mounted, a bearing-surface, means

for forcing the pairs of jaws away from the
bearing-surface in order to strain the plateto
its seat, and means for giving the supports
and the bearing-surface an angualar adjust-
ment with respect to the plate-supporting
surface, substantially as described.

31. The combination with a plate-support-
ing surface, of a plurality of pairs of pivoted
gripping-jaws, means for causing said jaws
to grip and release the plate, a support on
which said jaws are mounted, a bearing-sur-
face, means for foreing the pairs of jawsaway
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from the bearing-surface in order to strain
the plate to its seat, and means for giving the
supports and the bearing-surface an angular
adjustment with respect to the plate-support-
ing surface, substantially as described.

32. The combination with a plate-support-
ing surface, of a plurality of pairs of gripping-
jaws, means for causing said jaws to grip
and release the plate, a support on which said
jaws are mounted, a bearing-surface, means
for foreing the pairs of jaws away from the
bearing-surface in order to strain the plate to
its seat, and means for giving the snpports
and the bearing-surface a lateral adjustment
with respect to the plate-supporting surface,
substantially as described.

33. The combination with a plate-support-
ingsurface, of a plurality of pairs of pivoted
gripping-jaws, means for causing said jaws
to grip and release the plate, a bupport on
which said jaws are mounted, a bearing-sur-
face, meaus for forcing the pairs of jaws away
from the bearing-surface in order to strain
the plate to its seat, and means forgiving the

supports and the bearing-surface a lateral ad-.

justment with respect to the plate-supporting
surface, substantially as described.

34. The combination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the
surface, each setincluding a plurality of pairs
of gripping-jaws, a sapport for the jaws of
each set, means for causing each pairof jaws
to clamp and release the plate, means for
forcing each pair of jaws away from thesur-
face in order to strain the plate to its seat,

and means for giving each set of jaws and-

the support therefor an adjustment with re-
spect tothesupporting-surface, substantially
as described.

35. The eombination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the sur-
face, each set including a plurality of pairs
of gripping-jaws, a support for the jaws of
each set, means for causing each pair of jaws
to clamp and release the plate, means for fore-

.ing each pair of jaws away from the surface

in order to strain the plate to its seat, and
means for giving each set of jaws and the sup-
port therefor an angular adjustinent with re-
spect to the surface, substantially as de-
seribed.

36. The combination with a plate-support-

ing surface, of sets of holding “and straining -

devwes arranged at opposite ed(res of the sur-
face, each set including a plumllty of pairs
of plvoted gripping-jaws, a support for the
]a\vs of each set, means for causing each pair
of jaws to cldmp and release the pldte, means
for forcing each pair of jaws away from the
surface in s order to strain the plate to its seat,
and meansfor giving each set of jaws and the
support therefor an adjustment with respect
to the surface, substantially as deseribed.
37. The combmatlon with a plate-support-
ing surface, of sets of holding and straining

680,302

devices arranged at opposite edges of the sur-
face, each set including a plurality of pairs
of pivoted gripping-jaws, a support for the
jaws of each set, means for causing each pair
of jaws to clamp and release the plate, means
for forcing each pair of jaws away from the
surface in order to strain the plate to its seat,
and means for giving each set of jaws and the
support, therefor an angular adjustment with
respect to the surface, substantially as de-
scribed.

38. The combination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the sur-
face, each set including a plurality of pairs
of gripping-jaws, a support for the jaws of
each set, meauns for causing each pair of jaws
to clamp and release the plate, means for fore-
ing each pair of jaws away from the surface
in order to strain the plate toits seat, means
for giving each set of jaws and the support
therefor an angular adjustment with respect
to the surface, and means for giving the sets
of jaws a laterdl adjustment, substdnually as
deseribed.

39. The combination with a plate sapport-
ing surface, of sets of holding and straining
dev1ces arranged at opposite edwes of the sur-
face, each set; including a plurahty of pairs
of pivoted gripping-jaws, a support for the
jaws of each set, means for causing each pair
of jaws to clamp and release the plate, means
for forcing each pair of jaws away from the
surface in order to strain the plate to its seat,
means for giving each set of jaws and the sup-
port therefor an angular adjustment with re-
spect to the surface, and means for giving the
sets of jaws a lateral adjustment, substan-
tially as described.

40. The combination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the sur-

face, each set including a plurality of pairs

of gripping-jaws, a support for the jaws of
each set, means for causing each pair of jaws
to clamp and release the plate,-bearing-sur-
faces, means carried by each pair of jaws for
foreing the jaws away fromsaid surfaces, and
means for giving each set of jaws, the sup-
port therefor and the codperating bearing-
sarface an adjustment with respect to the
plate-supporting surface, substantially as de-
scribed.

41. The combination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the sur-
face, each set including a plurality of pairs
of gripping-jaws, a support for the jaws of
each set, means for causing each pair of jaws
to clamp and release the plate, bearing-sur-
faces, means carried by each pair of jaws for

forcing the jaws away from said surfaces, and:

means for giving each set of jaws, the sup-
port therefor and the codperating bearing-
surface an angular adjustment with respect
tothe plate- supportmw surface, substantlally
as desecribed.
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42, The combination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the sur-
face, each setb. including a plurality of pairs
of pivoted gripping-jaws, a support for the
jaws of each set, means for causing each pair
of jaws to clamp and release the plate, bear-
ing-surfaces, means carried by each pair of
jaws for foreing the jaws away from said sur-
faces, and means for giving each set of jaws,
thesupportthereforand the codperating bear-
ing-surface an adjustment with respect to the
plate-supporting surface, substantially asde-
seribed.

43. The combination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the sur-
face, each set including a pluarality of pairs
of pivoted gripping-jaws, a support for the
jaws of each set, means for causing each pair
of jaws to clamp and release the plate, bear-
ing-surfaces, means carried by each pair of
jaws for forcing the jaws away from said sur-
faces, and means for giving each set of jaws,
thesupport therefor and the codperating bear-
ing-surface an angular adjustment with re-
spect to the plate-supporting surface, sub-
stantially as deseribed. :

41, The combination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the sur-
face, each set including a plurality of pairs
of gripping-jaws, a support for the jaws of
each set, means for causing each pair of jaws
to clamp and release the plate, bearing-sur-
faces, means carried by each pair of jaws
for forcing the jaws away from said surfaces,
and means for giving each set of jaws, the
supporttherefor and the codperating bearing-
surface a lateral adjustment with.respect to
the plate-supporting surface, substantially as
described. .

45. The combination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the sur-
face, each set including a plurality of pairs
of pivoted gripping-jaws, a support for the

" jaws of each set, means for causing each pair
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of jaws to clamp and release the plate, bear-
ing-surfaces, means carried by each pair of
jaws for forcing the jaws away from said sur-
faces, and means for giving each set of jaws,
the support therefor and the codperating
bearing-surface a lateral adjustment with re-
speet to the plate-supporting surface, sub-
stantially as described. -

46. The combination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the sur-
face, each set including a plurality of pairs
of gripping-jaws, a support for the jaws of
each set, means for causing each pair of jaws
to clamp and release the plate, bearing-sur-
faces, means carried by each pair of jaws for
forcing the jaws away from the bearing-sur-
faces, means for giving each set of jaws, the
support therefor and the codperating bear-

"

ing-surface an angular adjustment with re-
spect to the plate-supporting surface, and
means for giving each set of jaws, the sup-

port therefor, and the coodperating bearing--

surface a lateral adjustment with respect to
the plate-supporting surface, substantially as
described.

47. The combination with a plate-support-
ing surface, of sets of holding and straining
devices arranged at opposite edges of the sur-
face, each set including a plurality of pairs
of pivoted gripping-jaws, a support for the
jaws of each set, means for causing each pair
of jaws to clamp and release the plate, bear-
ing-surfaces, means carried by each pair of
jaws for foreing the jaws away from the bear-
ing-surfaces, means for giving each set of
jaws, thesupport therefor and the cobperating
bearing-surface an angular adjustment with
respect to the plate-supporting surface, and
means for giving each set of jaws, the sap-
port therefor, and the codperating bearing-
surface a lateral adjustment with respect to

the plate-supporting surface, substantially as -

described. ,

48. The combination with a plate-support--

ing surface, of a frame, means for moving the
frame along the surface, a pair of supports,
one end of each support being mounted in the
frame, straining devices mounted on each
support, means for causing said devices to
seize and release the plate, and means for
causing said devices to strain the plate over
the surface, substantially as described.

49. The combination with a plate-support-

ing surface, of a frame, means for moving the

frame along the surface, a pair of supports,

one ond of each support being mounted in the .

frame, straining devices pivoted on each sup-
port, means for causing said devices to seize
and release the plate, and means for causing
said devices to strain the plate over the sur-
face, substantially as described. .
50. The combination with a plate-support-
ing surface, of a frame, means for moving the
frame along the surface, a pair of supports,
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one end of each support being mounted in the .

frame, a pair of bearing-surfaces, one end of
each bearing-surface being mounted in the
frame, holding and straining devices mounted
on each support, means for causing said de-
vices to seize and release the plate, and means
for adjusting the bearing-surfaces, substan-
tially as described.

51. The combination with a plate-support-
ing surface, a frame, means for moving the

frame along the surface, a pair of supports,

one end of each support being mounted in the
frame, a pair of bearing-surfaces, one end of
each bearing-surface being mounted in the
frame, holding and straining devices pivoted
on each support, means for causing said de-
vices to.seize and release the plate, and means
for adjusting the bearing-surfaces, substan-
tially as described.

52. The combination with a cylindrieal
plate-supporting surface, of a frame, means

11§

120

130




IO

5

20

25

30

35

40

45

50

55

6o

8 . 680,302 °

for giving the frame a movement in an are, a
pair of supports, one end of each support be-
ing mounted in the frame, holding and strain-
ing devices mounted on each supnoxt, means

for causing said devices to seize and release

the plate, and mmeans for causing said devices
to strain the plate over the surfaee, stbstan-
tially as desecribed.

53. The combination with a ecylindrical
plate-supporting surface, of a frame, means
for giving it a movement in an are, a pair of
supports, one end of each support being
mounted in the frame, holding and straining

" devices pivoted on each support, means for

causing said devices to seize and release the
plate, and means for causing said devices to
strain the plate over the eurface substan-
tially as described.

54. The ceombination with a e¢ylindrical

plate-supporting surface, of a frame, means

for giving the frame a movement in an arc, a
pair of supports, one end of each support De-
ing mounted in the frame, a pair of bearing-
surfaees oneendof each smface being mount-
ed in the frame, holding and strammtr de-
vices mounted on each support means for
causing said devices to seize and release the
plate, and means for adjusting the bearing-
surfaces, substantially as deseribed.

55. The combination with a eylindrieal
plate-supporting surface, of a frame, means
for giving the frame a movement in an are, a
pair of supports, one end of each support be-
ing mounted in the frame, a pair of bearing-
surfaces oneend of each surface being mou ni-
edin the frame, holding and stxdlmnfrdevmes
pivoted on each suppoxb means for causing
said deviees to seize and release the plabe,
and meansforadjusting the bearing- sulfaces,
substantially as described.

56. Thecombination withacylinderhaving
a plate-supporting surface, of a frame sup-
ported on the cylinder- shaft means for giv-
ing the frame a movewment about the shaft a
pair of supports, one end of each support be-
ing mounted in the frame, a plurality of
strainino devices mounted on each support,
means f01 causing each pair of straining de-
vices to grip and release the plate, and means
for giving the straining devices a movement
to strain the plate to 1ts seat, substantially as
described.

57. Thecombination witha cylinderhaving
a plate-supporting surface, of a frame: sup-
ported on the cylinder-shaft, means for giv-

ing the frame a movement a,bout the shaft, a
pair of supports, one end of each support be-
ing mounted in the frame, a plurality of
straining devices pivoted on each support, a
pairof bearing-surfaces, one end of each bear-
ing-surface being mounted in the frame, and
means for giving each bearing-surface a bod-
ily adjustment, substantially as described.

68. The combination with a plate-support-

5 ing surface, of sets of straining devices lo-

ated at opposxte edges theleof means for

causing the straining devices to seize and re-
lease the plate, a bearing-bar for each set of
devices,. means coOperating with the bars
whereby each straining'device of each set may
be operated to strain the plate to its seat, a
shaft adjacent to each bar, and means oper-
ated by the shafts for adjusting the bearing-
bars with respect to the straining devices,
substantially as described.

59. Thecombination witha cylinder having
a plate-supporting surface, of a frame, means
for giving the frame a movement in an are,
a support at each end of the frame, each sup-
port having one end mounted in the frame
and the obher end mounted in the cylinder, a
plurality of plate-clamps mounted on each
support, means for causing said clamps to
seize and release the plate, a bearing-bar at
each end of the frame, one end of each bar
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being mounted in the frame and the other

end being mounted in the eylinder, means for
giving each bar a bodily adjustment, and
means codperating with the bars whereby
each clampis eaused to strain the plate toits
seat, substantially as described.

60. The combination withacylinderhaving
a plate-supporting surface, of a frame, means
for giving the frame a movement in an are,
a support at each end of the frame, each sup-
port having one end mounted in the frame
and the other end mounted in the cylinder, a
plarality of plate-clamps pivoted on eachsup-
port, means for causing said clamps to seize
and release the plate, a bearing-bar at each
end of the frame, one end of eaeh bar being
mounted in the frame and the other end be-
ing mounted in the cylinder, means for giv-
ing each bar a bodily adjustment, and means
codperating with the bars whereby each clamp
is caused to strain the plate to its seat, sub-
stantially as described.

61. Thecombination witha cylinderhaving
a plate-supporting surface, of a fmme, means
for giving the frame a movement in an are,
a support at each end of the frame, each sup-
port having one end mounted in the frame
and the other end mounted in the eylinder, a
plurality of plate-clamps pivoted on each sup-
port, means for causing said clamps to seize
and release the plate, a bearing-bar at each
end of the frame, one end of each bar being
mounted in the frame and the other end be-
ing mounted in the eylinder, shafts extending
across the cylinder adjacent to the bars,
worms on the shafts, suitably-mounted serews
driven by the worms and bearing against the

-bars, whereby the bars are bodily adjusted,

and means codperating with the bars where-
by each clamp is caused to strain the plate to
its seat, substantially as described.

62. Thecombination withaecylinderhaving
a plate-supporting surface, of sets of plate-
clamps at opposite edges of the surface, sup-
porting-rods on which the clamps are mount-
ed, means for causing the clamps to seize and
release the plate and to strain the plate to its
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seat, and means for giving the rods and the
clamps mounted on them a lengthwise adjust-
ment, substantially as described.

63." The combination with acylinder having
a plate-supporting surface, of sets of plate-
clamps at opposite edges of the surface, sup-
porting-rods on which the clamps are pivoted,
means for causing the clamps to seize and re-
lease the plate and to strain the plate to its
seat, and means for giving the rods and the
clamps mounted on them a lengthwise ad-
justment, substantially as deseribed.

64, Thecombination withacylinderhaving
a plate-supporting surface, of sets of plate-
clamps at opposite edges of the surface, sup-

porting-rods on which the clamps are pivoted, -

means for causing the clamps to seize and re-
lease the plate and to strain the plate to its
seat, and means for giving the rods and the
clamps mounted on them a simultaneous ad-
justment, substantially as described.

65. The combination withacylinderhaving
a plate-supporting surface, of sets of plate-
clamps at opposite edges of the surface, rods
on which the sets of clamps are pivoted, a bar
supported in the cylinder, connections be-

tween the ends of the bar and the rods, and

means for moving the bar to give the rods a
lengthwise adjustment, substantially as de-
seribed.

6. Thecombination withacylinderhaving -

a plate-supporting surface, of a frame, means
for giving the frame a movement in the arc
of a circle, a set of plate-clamps at each end
of the surface, rods on which the clamps are
pivoted, one end of said rods being mounted
in the frame and the other end in the eylin-

S

der, bearing-bars one for each set of clamps,
one end being mounted in the frame and the
other end in the cylinder, means for causing 40
the clamps to seize and release the plate,
means cooperating with the bearing-bars for
causing the clamps to strain the plate against
the supporting-surface, means for giving the
bearing-bars a bodily adjustmen$, and meauns 45
for giving the supporting-rods a longitudi-
nal-adjustment, substantially as described.

67. The combination withacylinderhaving
aplate-supporting surface, of a frame, means
for giving the frame a movement in the arc 5o
of a circle, a set of plate-clamps at each end
of the surface, rods on which the clamps are
pivoted, one end of said rods being mounted
in the frame and the other end in the cylin-
der, bearing-bars one for each set of clamps, 55
one end of said bars being monnted in the
frame and the other end in the cylinder,
means for ecausing the clamps to seize and
release the plate, means codperating with the
bearing-bars for causing the clamps to strain 6o
the plate against the supporting-surface,
shafts mounted in the cylinder adjacent to
the bearing-bars, means driven by the shafts
for bodily adjusting the bars, and means for
giving the supporting-rods a longitudinal ad- 65
justment, substantially as described.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

JOSEPH WHITE.
Witnesses:

. W. H. CRANE,
L. RoEHM.



