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The invention relates to duplicating machines
and is particularly adapted to be embodied in
machines of the kind described which employ
duplicating bands of the hectograph type.

The primary object of the invention is to pro-
vide improved means for handling the duplicating
bands of duplicating machines.

Another object of the invention is to provide
improved means whereby any one of a plurality
of duplicating bands may be brought into its func-
ticnally operative position in a duplicating ma-
chine.

Another object of the invention is to provids
improved means in a duplicating machine for

5 storing a plurality of duplicating bands which

may be brought into their functionally operative
positions in the machine,

Still another object of the invention is to pro-
vide an improved duplicating machine provided
with a plurality of duplicating bands which are
stored on spindles and may bhe unwound there-
from to draw them across the platen of the
machine.

Other objects and advantages will become ap-

5 parent as the following description progresses,

reference being had to the accompanying draw-
ings, wherein—

Figure 1 is a side elevation, partly in section,
of a duplicating machine which embodies the
invention.

Figure 2 is a rear elevation of the improved
machine, the view being partly broken away as
indicated by the section line 9—2 in Figure 1.

Figure 3 is a section taken on line 3—3 of
Figure 1.

Figure 4 is 2 section taken on line 4—4 of
Figure 1. -

Figure 5 is a section taken on line 5—5 of
Figure 4. . :

Figure 6 is a section taken on line 6—6 of
Figure 2, and

Figure 7 is a section taken on line 7—7 of
Figure 2.

Referring to the drawings wherein a preferred
embodiment of the invention is illustrated, A
designates a stand preferably formed from tub-
ing, B designates a frame adjustably secured to
the stand A, C designates s fiat platen mounted
in the frame B, and D designates a carriage which
is slidably mounted in the frame B and is adapt-
ed to apply a sheet to be duplicated to a gelatine
or duplicating band extending over the platen C.

The construction of the carriage D is well’

known to those skilled in the art and as its details
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do not form a part of this invention, they will
not be illustrated or described.

Mounted as hereinafter described in the stand
A are spindles 3, 3a, 3b, 3¢ and 3d, which carry
gelatine or duplicating bands 4, 4a, 4D, 4c and 44,
respectively, the gelatine bands being wound
around the spindles. Sprockets 5, ba, bb, 5¢ and
5d, are rotatably journalsd on shafis 8, 8u, 8D, 8¢
and 8d, respectively, and mesh with a sprocket
chain 6 which also meshés with a sprocket wheel 7
fixed to a stub shaft 18 rotatably journaled in the
irame B. The axes of the shafts 8, 8a, 8b, 8¢ and
8d are coincident with the axes of the spindles 3,
3¢, 3b, 3c and 3d, respectively, the shafts 8, 8a, 8b,
8¢ and 8¢ being rotatably journaled in brackets
2, 2a, 2b, 2c and 2d secured to the stand A.

As best illustrated in Figures 1, 2 and 3, each
of the sprockets 5, 5¢, 5b, 5¢ and 5d has a clutch
member 9 formed integral with it, the clutch
member 9 being engageable with a clutch member
10 journaled on the associated shaft 8, 8a, 89, 8¢
or 8d. Each clutch member 10 is controlled by

a bell crank lever 11 which is connected to a push-

rod 12 slidably journaled in-one of g plurality of
bracket members 13 mounted on the stand A. The
bush rods may be reciprocated to bring the clutch
members 10 into and out of efective engagement
with the clutch members 9. Each of the rods 12
is preferably provided with notches 12¢ and 126
which are engageable by a spring pressed pin 12¢
slidably mounted in the associated bracket
mmember 13. The construction is such that when
the pin 12c associated with one of the rods 12
engages the notch 12a thereof, the associated
clutch members 9 and 10 are disengaged but when
the pin engages the notch 12b, the associated
clutch member 10 engages the corresponding
cluich member 9. In other words, the pin 12¢
insures that the clutch members 9 and 10 usso-
ciated with it will not be engaged with or dis-
engaged from each other accidentally.

As best shown in Figures 2 and 3, the spindles
3, 3a, 3b, 3c and 3d are each provided with an
end piece 3j detachably mounted in g chuck-
like member 8j provided on the inner end ot the
associated shaft 8, 8a, 8b, 8¢ or 8d. The other
ends of the spindles 3, 3a, 30, 3¢ and 3d are
rotatably mounted on the inner ends of pins 3%
screw threaded in brackets 3m fixed to the
stand B. It will be readily understood that the
spindles are detachably and rotatably mounted
in the stand A and that they may be rotated
through the medium of the shafts 8, 8a, 8b, 8¢
and 8d when the clutch members . mounted on
these shafts are functionally operative.
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The outer ends of the duplicating or gelatine
bands 4, 4a, 4b, 4c and 4d are secured to spindles
14 which, when the duplicating or gelatin bands
are not in use, are mounted detachably in slots
14q formed in bracket members 14b, the bracket
members 14b being mounted on the bracket
member 2d and one of the bracket members 3m.

Mounted in the bracket members 14b are a
plurality of rollers 14¢, a roller 14c being pro-
vided for each of the spindles 14 and being dis-
posed in front of the slots 14a¢ in which that
spindle is held when its duplicating or gelatin
band is not in use. '

Rotatably mounted in the forward end of the
frame B is a stub shaft 21. The stub shaits 18
and 21 are provided with spiral gears 23 and 24,
respectively, which co-operate with spiral gears
95 and 26, respectively, fixed to a fabricated shaft
identified as a whole by the reference character
97. The shaft 27 is mounted for axial movement
and comprises a tubular member 28 which houses
at its rear extremity the shaft 29, the shaft 29
being pinned to the fubular member 28. At its
forward end the tubular member 28 is provided
with an abutment 32 against which one end of a
spring 33 abuts, the spring being disposed within
the tubular member 28. The other end of said
spring 33 abuts a shaft 30 provided with & pin 34
which rides in 2 slot 35 formed in the tubular
member 28. The shaft 30 is therefore constrained
to rotate with the tubular member 28 but may be
displaced longitudinally thereof. It will be noted
that the spiral gears 25 and 26 are mounted on
the shafts 29 and 30, respectively. The shaft 29
is provided with an enlarged portion 36 which
forms a shoulder 36¢. At the inner end of the
enlarged portion 36 is an annular groove 360.
The spiral gear 25 abuts against the shoulder 36a.
A sleeve 36¢ pinned upon the shaft 29 abuts the
other side of the spiral gear 25. The sleeve 36¢
and the enlarged portion 36 of the shaft 29 are
supported within bifurcations 37 and 38 of an
arm 19. The shaft 30 is provided with & sleeve 39
adapted to slide within a bifurcation 38a¢ of an
arm 19q, the sleeve 39 being disposed against one
side of the spiral gear 26, Disposed upon the other
side of the spiral gear 26 is an enlarged portion 41
of the shaft 30 which provides a shoulder 4la
abutting against the spiral gear 26. The en-
larged portion 41 is slidably mounted in the bi-
furcation 37a of the arm 19a¢. A crank 43 pro-
vides means whereby the shaft 27 may be rotated
in either direction.

Tt will be noted that the spiral gears 25 and

26 are spaced apart a distance less than the
spacing of the axes of the stub shafts 18 and
21. This construction permits the spiral gear
95 to engage the gear 23 while the gear 26-is dis-
engaged from the gear 24. It also permits the
gear 26 to engage the gear 24 when the spiral
gear 25 is disengaged from the gear 23. The
spacing between the spiral gears 25 and 26 is such
that when the shaft 27 is displaced angularly,
one of the gears 25 or 26 will engage its asso-
ciated gear 23 or 24 before the other of said
gears 25 and 26 is disengaged from its associated
gear 23 or 24. )

If the shaft 27 is rotated when the spiral
gears associated with either the stub shaft 18 or
the stub shaft 21 are engaged and if that stub
shaft should be held against rotation, the mesh-
ing gears will cause the shaft 27 to be displaced
axially.

The stub shaft 18 is provided with an over-
running clutch or brake designated generally by

1,963,120

the reference character 44. The stub shaft 21 is
provided with an overrunning clutch or brake
which is designated generally by the reference
character 45. (See Figs. 2, 4, 5 and 6.) The
clutches 44 and 45 are similar in construction
and a description of the cluch 44 will be suffi-
cient for the purposes of this disclosure. Thus,
the stub shaft 18 has fixed thereto the housing
46. (See Figs. 2 and 6.) The housing 46 has
a smooth inner cylindrical surface 47. Mounted
on the stub shaft 18 is a wedging member 48
provided with tapering recesses in which rollers
51.are disposed. Each of said rollers 51 .is free
to roll within the large portion of its recess but
it is urged by a spring 52 toward the small ex-
tremity of the recess. Also disposed within each
recess is a pin 53, the pins 53 being carried by a
rotary plate 54, which plate is rotatably carried
by the stub shaft 18. The rotary plate 54 is pro-
vided with a pin 55 adapted to be engaged by
certain mechanism to be described presently.

If the plate 54 is rotated in a counterclockwise
direction (¥ig. 6) the pins 53 will engage the
rollers 51 and hold them out of the smaller por-
tions of the recesses in which they are disposed.
The rollers 51 will then be ineffective to control
the connection between the wedging member 48
and the housing 46. It will be noted that the
wedging member 48 is secured to the frame B by
a pin 56. The rotary plate 54 is provided with
a notch 57 o provide clearance for the pin 56
thereby permitting the necessary rocking move-
ment of the plate 54.

The mechanisms for controlling the overrun-
ning clutches 44 and 45 will now be described.

Referring to Figure 6, it will be noted that the
frame B is provided with a pair of posts 58 which
slidably journal a short shaft 59.  An abutment
member 60 is secured to the shaft 59 by a screw
G6l. The abubtinent member 60 is provided with
a relatively narrow outer edge 62 having an

arcuate outer face 63. The narrow edge 62 rides

in a groove 36b and the arcuate face 63 contacts
with the bottom of the groove. By reason of

the engagement between the outer face of the

abutment member 60 and the bottom of the
groove 36b, the abutment member 60 is posi-
tioned parallel relative to the portion 30 of the
shaft 27. Obviously, if the shaft 27 is moved

axially, the sides of the groove 360 will co-oper- ;

ate with the abutment member 60 to cause a like
movement of the shaft 59. The abutment mem-
ber 60 is adapted to engage the pin 55 as the
shaft 59 is moved toward the right (Fig. 6)

thereby moving the pins 53 into engagement with -

the rollers 51 and urging them toward the large
portions of the recesses in which they are dis-
posed, this displacement of the pins 53 being
against the action of the springs 52. When the
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shaft 59 is in such a position that the abutment .35

member 60 does not engage the pin 55, the springs

52 will be operative to urge the rollers 51 toward’

the small portions of the recesses in which the
pins 53 are disposed. Such displacement of the
rollers 51 will lock the member 46 against rota-
tion relative to the wedging member 43 in a
clockwise direction (Fig. 6).

Slidably mounted in the frame B at the for-
ward end thereof, is a pin 64 having an eye 64a
into ‘which the pin 55 of the overrunning clutch
or brake 45 projects. The upper end of the pin
64 is provided with a head 64b. A spring 64c
yieldingly holds the pin 64 in its uppermost posi-
tion, the pin being controlled by an eccentric 65

provided with. a handle 66. When the handle u:
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66 is in the position illustrated in Fig. 5, the pins
63 of the overrunning clutch or brake 45 do not
compress the springs 52 thereof. ‘When, how-
ever, the handile is tiuned in g counterclockwise
direction (Fig. 5), the pins 53 will be displaced
in a clockwise direction and wili hold the rollers
51 in the larger ends of the recesses in which they
are disposed thereby rendering ineffective any
locking relationship between the member 46 and
the fixed wedging member 48.

A crank 43 for operating the drive shaft will
now be described. The crank 43 comprises a hub
67 rotatably connscted to the stub shaft 30. BEx-
tending radially from the hub 67 are three arms
68, 69 and 79, the arms being disposed at angles
of 120° reiative to each other. The arms €9 and
70 comprige radial handles. The arm 88 is pro-
vided with a handle 71 extending in a direction
parallel with the axis of the drive shaft 27.

Rotably journaled in the back end of the frame
B is g roller 80, the roller 80 being alined with
the back end of the platen C. It will be readily
understood by those skilled in the art that any
one of the spindles 14 may be brought forwardly
into a position wherein its axis is coincident with
the axis of rotation of the stub shaft 21 and that
the spindle 14 may be detachably secured be-
tween the stub shaft 21 and a pin (not shown)
mounted in the frame B. This construction is
conventional and need not be illustrated as sub-
stantially all hectograph machines of the fat
platen type embody this construction. When
one of the spindies 14 is connected operatively to
the stub shaft in this manner, its associated gela-
tine or duplicating hand 4, 4g, 46, 4c or 4d will
be trained over the roller 80. Thus, in Figure
1, the gelatine or duplicating band 4 is shown
trained over the roller 86. As hereinafter ex-
plained, the crank 43 may be rotated to effect ro-
tation of the stub shaft 21 and the spindie 14 in
a clockwise direction (Fig. 1) to wind the geia-
tine or duplicating hand 4 around the spindle so0
as to present a fresh surface of the duplicating
band above the platen C wherever a new impres-

. sion is to be made on the duplicating band for the

purpose of providing duplicate copies. Also, as
hereinafter explained, the crank 43 may be ro-
tated to effect rotation of the spindle 18 in g
counter-clockwise direction (Pig. 1) so that the
sprocket chain 6 will rotate the sprocket B, ‘5a,
5D, 5¢ and &d in the same direction. The clutch
members 9 and 10 associated with the particular
duplicating band then in use may be brought into
effective engagement through the medium of the

. associated push rod 12 so that the duplicating

band in use will be rewound upon its spindle 3,
3a, 3b, 3¢ or 3d. Thus, if the apparatus is ad-
justed as illustrated in Figure 1 with the dupli~-
cating band 4 in use, the clutch members 9 and
10 associated with the shaft 8 may be brought
into effective engagement to rewind the dupli-
cating band 4 on the spindle 3 when the stub
shait 18 is rotated in a counter-clockwise direc-
tion (Fig. 1). It will be noted that the rollers
14c constitute means over which the duplicating
bands are trained when they are in use.

The operation of the mechanism for driving
the stub shafts 18 and 21 will now be described.
The description may be started with ihe parts
as they are located in Figure 1, with the spiral
gear 25 at the rear of the machine in meshing
relationship with the mating spiral gear 23. This
position is assumed in a tightening operation or
a rewinding operaticn upon the gelatin band.

- Assuming that the operator desires to move the

3

gelatin band forward, he will apply a turning
force to the crank 43 to turn the shaft 27 in
the direction of the arrow 75 in Figure 1. Af
this time (see Figures 1, 2 and 5) the shutment
member 61 is out of engagement with the ex-
tension pin 55 of the overrunning clutch 44 at
the rear of the machine and said overrunning
cluteh is operative to prevent clockwise movement

of the member 46 as the parts are viewed in-

Figure 6.. Turning movement of the shaft 27
will, by reason of the initial reaction of the spiral
gears 256 and 23, result in axial movement of
said shaft 27 in a forward direction, that is, to
the right, (Figure 1). 'This forward movement
will continue until spiral gear 26 at the forward
end of the machine partly meshes with spiral
gear 24. Affter partial meshing of the spiral
gears 26 and 24 at the forward end of the ma-
chine, the abutment member 69 will engage the
extension pin 55 of the rear overrunning clutch
44, moving the pins 53, 53 in a counter-clockwise
direction, as the parts are viewed in Figure 6, to
hold the rollers 51 in the large portions of their
corresponding tapering recesses. The rear clutch
44 will therefore be rendered inoperative to pre-
vent rotation of the member 48 and the stub shaft
18 fast therewith. Continued turning of the
crank 43 to cause rotation of the shaft 27 in the
direction of the arrow 75 (Figure 1) will cause
continued forward movement of the shaft 217,
that is, to the right, as the parts are viewed in
Figure 1. This will result in the complete mesh-
ing of the spiral gear 26 with the spiral gear 24
and the demeshing of spiral gear 25 from spiral
gear 23. Forward movement of the shaft 27
will be limited by engagement of the spiral geay

25 at the rear of the machine with the bifur—

cation 37 (Figure 1).. Continued rotation of
the crank 43 will result in the positive driving
of the forward shaft 21. It may be explained
at this point, reference being had to Piguie 5,
that clockwise rotation of the member 46, form-
ing part of the forward overrunning -clutch 45,
is not interfered with, inasmuch as such clocke
wise rotation merely tends to move the rollers

51 toward the large portions of their correspond-

ing tapering recesses 49.

When the operator has moved the gelatin band
forward to the extent desired he may render said
gelatin band taut by the simple expedient of re-
versing rotation of the handle 43, thereby turn-
ing the drive shaft 27 in the direction opposite
to the arrow 75 (Figure 1). ‘The first effect of
such counter-rotation of the shaft 47 is, through
the reaction of the spiral gears 26 and 24, to
cause axial movement of the shaft 27 toward the
rear, that is, toward the left, as the parts are
viewed in Figure 1.  This rearward movement of
the shaft 27 will continue until intermeshing re-
lationship is set up between the spiral gears 25
and 23 at the rear of the machine, which inter-
meshing relationship, as indicated hereinbefore,
will be - inaugurated before intermeshing ela-
tionship between the spiral gears 26 and 24 at
the forward end of the machine is interrupted.
Rearward movement of the shaft 27 will continue
until the spiral gear 26 is in abutting relation-
ship with the bifurcation 38 at which time the
spiral gear 25 will be in full meshing relation-
ship with the spiral gear 23. At this time g slight
further counter-turning movement of the handle
43 to turn the shaft 27 in the direction opposite to
the arrow 75 will, through the spiral gears 25
and 23, turn the stub shaft 18 in a counter direc-
tion. In other words, the member 46 of the rear
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ning clutch 45.

4

overrunning clutch 44 will move in a counter-
clockwise direction, as the parts are viewed in
Figure 6, the rollers 51 having no effect in stopping
such counter-clockwise rotation of the member
46. However, at the forward end of the ma-
chine the rollers 51, forming part of overrunning
clutch 45, prevent the counter-clockwise rotation
of the member 46 forming part of said overrun-
Of course, when a duplicating
band is being tightened, the clutch members 9
and 10 associated with its spindle 3, 3a, 3b, 3¢ or
3d are engaged to each other so that the counter-
clockwise rotation of the stub shaft 18 will be
imparted to the spindle in question through the
medium of the sprocket chain 6. At this time
the overrunning clutch 44 at the rear of the ma-
chine and the overrunning clutch 45 at the for-
ward end of the machine hold fast against the
tension set up by the duplicating band, whereby
the duplicating band is held-taut.

When the duplicating band is to be rewound
upon its spindle 3, 3a, 3b, 3c or 3d or when a
short section of its length is to be rewound upon
its spindle 3, 3¢, 3b, 3¢ or 3d, the handle 66 is
turned in a counter clockwise direction (Figs. 1
and 5) to present the longer radius of the ec-
centric 65 to the pin 64 so that the member 54
of the overrunning clutch 45 is displaced angu-~
larly in a clockwise direction (Fig. 5). This
movement will cause engagement between the
pins 53 and the rollers 51 to hold the rollers in
the large portions of the recesses in which they
are positioned. This renders the forward over-
running clutch inoperative. Under these con-
ditions rotation of the crank 43 to turn the shaft
27 in the direction opposite to the arrow 75 will
communicate a turning movement to the stub
shaft 18 as there will be no resistance to the ro-
tation of the shaft 21 inasmuch as the forward

_clutch 45 is functionally inoperative, as imme-

diately above described. This rotation of the

shaft 27 may be continued until the duplicating

band in use is completely rewound upon its spin-
dle 3, 3a, 3b, 3c, or 3d as the case may be, it
being understood that it will be necessary to lift
the spindle 14 of the duplicating band out of
engagement with the stub shaft 21 when the last
portion of the band is to be rewound upon its
spindle 3, 3a, 3b, 3c or 3d. In the event the op-
erator does not wish to rewind the entire band
upon its spindle 3, 3a, 3b, 3¢ or 3d but. simply
wishes to rewind a portion of the band, he may
tension any desired portion of the band over
the platen C by moving the handle 66 to the po-
sition wherein it is illustrated in Figs. 1 and 5,
allowing the pin 64, under the action of the spring
64c to hold the pins 53 out of co-operative rela-
tionship with the rollers 51 in the clutch 45 at
the forward end of the machine, whereby a
counter-clockwise rotation of the member 46 will
be prevented. The overrunning clutch 44 and
the overrunning clutch 45 will therefore both
resist the tension of the gelatin band 15 whereby
said gelatin band will be maintained taut.

- Tt will be readily understood that whenever the
duplicating band in use is to be drawn taut by

rotation of the stub shaft 18 in a counter-clock-
wise direction or whenever the duplicating band
in use is to be rewound upon its spindle 3, 3a,
3b, 3c and 3d, as the case may be, it is neces-
sary to engage the clutch members 9 and 10 as-
sociated with that particular duplicating band.

therwise, the clutch members associated with
the spindles 3, 3a, 3b, 3¢ and 3d are functionally

-inoperative.

1,063,120

Briefly, if all of the spindles 14 are resting in
their notches 14a in the bracket members 14b,
it will be readily understood that any one of these
spindles may be lifted from the notches 14¢ and
brought forwardly into engagement with the stub
shaft 21 and the pin (not shown) aligned with the
stub shaft 21 in the frame B. The crank 43 is
then manipulated as described above to wind
the duplicating band in use on its spindle 14 ‘to
the extent desired. The handle 43 is then manip-
ulated to draw the band taut across the platen
C, the clutch members 9 and 10 associated with
the band being functionally operative at this
time. When the band is to be rewound, the
crank 43 is rotated as described above while the
clutch members 9 and 10 associated with the
band in use are functionally operative.

The provision of a plurality of duplicating
bands in a machine of the type described is ad-~
vantageous as it permits the operator to quickly
change from one band to the other. The par-
ticular construction shown in the drawings is
advantageous as it does not require the operator
to handle the rolls of duplicating band whenever
one duplicating band is substituted for another.

As stated above, the invention is particularly
adapted to be embodied in machines of the hec-
tograph type. When hectograph duplicating
bands are employed in the improved machine
and one of them is drawn across the surface of
the platen C, an impression may be made thereon
in the usual manner with a master sheet. The
sheets of paper on which the duplicate copies are
to be made are applied to the band, one by one,
through the medium of the carriage D which
may be of conventional construction so that each
sheet is applied to the duplicating band during
movement of the carriage D to the left (Fig. 1),
and is stripped from the band during movement
of the carriage D to the right (Fig. 1).

While we have shown and described certain
embodiments of our invention, it is to be under-
stood that it is capable of many modifications.
Changes, therefore in the construction and ar-
rangement may be made without departing from
the spirit and scope of the invention as disclosed
in the appended claims, in which it is our in-
tention to claim all novelty inherent in our in-
vention as broadly as possible, in view of the
prior art.

We claim:

1. In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said platen, a plurality of
spindles rotatably journaled in fixed positions in
said frame-work, a duplicating band wound
around each of said spindles, the oufer ends of
said band being adapted to be secured to said
shaft with said spindles remaining in said fixed
positions, and mechanism for rotating said shaft
to draw said bands across said platen and unwind
them from said spindles, said mechanism includ-
ing means for stretching said bands taut on said
platen.

2. In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shait at one end of said platen, a plurality of
spindles rotatably journaled in fixed positions in
said frame-work, a duplicating band wound
around each of said spindles, the outer ends of
said band being adapted to be secured to said
shaft with said spindles remaining in said fixed
positions, mechanism for rotating said shaft to
draw said bands across said platen and unwind
them from said spindles, and means -operatively
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connected to said mechanism for rewinding said
bands on said spindles.

3. In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotat-
able shaft at one end of said platen, a plurality
of spindles rotatably journaled in fixed positions
in said frame-work, a duplicating band wound
around each of said spindles, the outer ends of
said bands being adapted to be secured to said
shaft with said spindles remaining in said fixed
positions, and mechanism to rotate said shaft
and said spindles to advance or retract said bands
across said platen.

4. In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said platen, a plurality of
spindles rotatably journaled in fixed positions
in said frame-work, a duplicating band wound
around each of said spindles, the outer ends of
said bands being adapted to be secured to said
shaft with said spindles remaining in said fixed
positions, and mechanism including a clutch de-
vice for each spindle to rotate said shaft and
sald spindles to advance or retract said bands
across said platen.

5. In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said platen, a plurality of
spindles rotatably journaled in fixed positions
in said frame-work, a duplicating band wound
around each of said spindles, the outer ends of
sald bands being adapted to be secured to said
shaft with said spindles remaining in said fixed
positions, and mechanism for rotating said spin-
dles to rewind said bands on said spindles.

6. In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said platen, a plurality of
spindles rotatably journaled in fixed positions in
said frame-work, g duplicating band wound
around each of said spindles, the outer ends of
said band being adapted to be secured to said
shaft with said spindles remaining in said fixed
positions, and mechanism for rotating said shaft
to draw said bands across said blaten and unwind
them from said spindles, said mechanism includ-
ing means to lock said shaft against rotation in
one direction.

7. In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said platen, a plurality of
spindles rotatably journaled in fixed positions
in said frame-work, a duplicating band wound
around each of said spindles, the outer ends of
said bands being adapted to be secured to- said
shaft with said spindles remaining in said fixed
Dositions, and mechanism to rotate said spindles
to rewind said bands thereon, said mechanism
including means for locking said shaft against
rotation in one direction.

8. In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said platen, a second rotat-
able shaft at the other end of said platen, a third
shaft rotatably mounted in said frame-work,
means driven by said second shaft for driving
sald third shaft, a spindle, a duplicating band
wound on said spindle, the outer end of said du-~
plicating band being adapted to be attached to the
first mentioned shaft, and mechanism for rotating
the first mentioned shaft and said second shaft in
opposite directions.

9. In a duplicating machine, 3 frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said platen, a second rotat-
able shaft at the other end of said platen, a third
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shaft rotatably mounted in said frame-work,
means driven by said second shaft for driving
said third shaft, a spindle driven by said third
shaft, a duplicating band wound on said spindle,
the outer end of said duplicating band heing
adapted to be attached to the first mentioned
shaft, mechanism for rotating the first men-
tioned shaft and said second shaft in opposite
directions, means associated with. the first men-
tioned shaft for holding it against rotation in ohe
direction, and means associated with said second
shaft for holding it against rotation in the op-
bosite direction.

10. In a duplicating machine, a frame-work, g
blaten mounted in said frame-work, a rotatable
shaft at one end of said platen, a second rotatable
shaft at the other end of said platen, a third
shaft rotatably mounted in said frame-work,
means including a cluteh device driven by said
second shaft for driving said thirg shaft, a spindle
driven by said third shaft, a duplicating band
wound on said spindle, the outer end of said dupli-
cating band being adapted to be attached to the
first mentioned shaft, and mechanism for retating
the first mentioned shaft and said second shaft
in opposite directions.

11. In a duplicating machine, a. frame-work, a
blaten mounted in said irame-work, a rotatable
shaft at one end of said platen, a second rotatable
shaft at the other end of said platen, a plurality
of spindles rotatably mounted in fixed positions in
said frame-work, g duplicating band wound
around each of said spindles, the forward ends
of said duplicating bands being adapted to be at-
tached to the first mentioned shaft, means driven
by said second shaft for driving said gpindles, and
mechanism for driving the first mentioned shaft
and said second shaft in opposite directions.

12, In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said platen, a second rotatable
shait at the other end of said blaten, a plurality of
spindles rotatably mounted in fixed pogitions in
said frame-work, a duplicating band wound
around each of said spindles, the forward ends of
said duplicating bands being adapted to be gt-
tached to the first mentioned shaft, means driven
by said second shaft for driving said spindles,
mechanism for driving the first mentioned shaft
and said second shaft in opposite directions, means
associated with the first mentioned shaft for pre-
venting rotation thereof in one direction, and
means associated with said second shaft for pre-
venting rotation thereof in the opposite direction.

13. In g duplicating machine, a frame-work, g
platen mounted in said frame-work, a rotatable
shaft at one end of said blaten, a second rotatable
shaft at the other end of said blaten, a plurality
of spindles rotatabiy mounted in said frame-work,
a duplicating band wound around each of said
spindles, the forward ends of said duplicating
bands being adapted to be attached to the firsg
mentioned shaft, means including a cluteh device
for each of said spindles driven by said second
shaft to drive said spindles, and mechanism for
selectively driving the first mentioned shaft and
said second shaft.

14, In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said blaten, a second rotatable
shaft at the other end of said blaten, a plurality
of spindles rotatably mounted in said frame-work,
a duplicating band wound around each of said
spindles, the forward ends of said duplicating
bands being adapted to be attached to the first
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mentioned shaft, means including a clutch device
for each of said spindles driven by said second
shaft to drive said spindles, and mechanism for
selectively drivirg the first mentioned shaft and
said second shaft, said mechanism including
means for preventing rotation of the first men-
tioned shaft in one direction and means for pre-
venting rotation of said second shaft in the op-
posite direction.

15. A duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said platen, a second rotatable
shaft at the other end of said platen, a plurality
of spindles rotatably mounted in said frame-work,
a sprocket alined with each of said spindles, a
clutch device for each of said spindles, said clutch
deviee being adapted to connect its spindle to the
corresponding sprocket, a sprocket operatively
connected to said second shaft, a sprocket chain
operatively connecting the last mentioned
sprocket to the sprockets - alined with said
spindles, a duplicating band wound arcund each
of said spindles, the forward ends of said dupli~
cating bands being adapted to be attached to the
first mentioned shaft, and mechanism for selec-
tively driving the first mentioned shaft and the
second shaft.

16. A duplicating machine, a frame-work, &
platen mounted in said frame-work, & rotatable
shaft at the other end of said platen, a plurality
of spindles rotatably mounted in said frame-work,
a sprocket alined with each of said spindles, a
clutch device for each of said spindles, said
clutch device being adapted to connect its spindle
to the corresponding sprocket, a sprocket opera-
tively connected to said second shaft, a sprocket
chain operatively connecting the last mentioned
gprocket to the sprockets alined with said spindles,
a duplicating band wound around each of said
gpindles, the forward ends of said duplicating
bands being adapted to be attached to the first
mentioned shaft, and mechanism for selectively
driving the first mentioned shaft and the second
shaft, said mechanism inecluding means for pre-
venting rotation of the first mentioned shaft in
one direction and means for preventing rotation
of said second shaft in the opposite direction.

17. In a duplicating machine, a frame-work, a
platen mounted in said frame-work, a rotatable
shaft at one end of said platen, a second rotatable
shaft at the other end of said platen, a set of
gpindles rotatably mounted in said frame-work, &
duplicating band wound around each of said
spindles, a second set of spindles attached to the
outer ends of said duplicating bands, said second
set of spindles being adapted to be detachably
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gecured to the first mentioned shaft, means driven
by said second shaft for driving the first set of
spindles, and mechanism for selectively driving
the first mentioned shaft and said second shaft in
opposite directions. ’

18. In a duplicating machine, a frame-work,
a platen mounted in said frame-work, & rotatable
shaft at one end of said platen, a second rotatable
shaft at the other end of said platen, a set of
gpindles rotatably mounted in said frame-work, a
duplicating band wound around each of said
spindles, a second set of spindles attached to the
outer ends of said duplicating bands, said second
set of spindles being adapted to be detachably
secured to the first mentioned shaft, a sprocket
for each spindle of the first mentioned set there-
of, a clutech device for each of said sprockets to
connect it to its spindle, means driven by said sec-
ond shaft for driving the fArst mentioned set of
spindles, and mechanism for selectively driving
the first mentioned shaft and said second shaft.

19. In o duplicating machine, a frame-work; a
platen mounted in said frame-work, & rotatable
shaft at one end of said platen, a second rotatable
shaft at the other end of said platen, a set of
spindles rotatably mounted in said frame-work,
a duplicating band wound around each of said
spindles, a second set of spindles attached to the
cuter ends of said duplicating bands, said second
set of spindles being adapted to be detachably
secured to the first mentioned shaft, a sprocket
for each spindle of the first mentioned set there-
of, a clutch device for each of said sprockets to
connect it to its spindle, means driven by said
second shaft for driving the first mentioned set
of spindles, and mechanism for selectively driv-
ing the first mentioned shaft and said second
shaft, said mechanism including means for pre-
venting rotation of the first mentioned shaft in
one direction and means for preventing rotation
of said second shaft in the opposite direction.

90. In a duplicating machine, a frame-work, a
platen, a rotatable shaft at one end of said platen,
2 plurality of spindles rotatably journaled in
fixed positions in said frame-work, a duplicating
band wound around each of said spindles, the
outer ends of said bands being adapted to be se-
cured to said shaft with said spindles remaining
in said fixed positions, mechanism for rotating

gaid shaft to draw said bands across said platen ;

and unwind them from said spindles, said mecha-
nism including clutches controlling the individual
spindles and including means for stretehing said
bands taut on said platen.
JAMES K. DUNCAN,
KENNETH M. HENDERSON.
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