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UNITED STATES PATENT OFFICK.

ANDREW J. BOHNENGEL, OF TOLEDO, 0HIO.

TAPE-PRINTING MACHINE.

1,100,284,

Application filed January 19, 1914,

To all whomy it may concern.: : ,

3e it known that I, Axorew J. Bounex-
GEL, a citizen of the United States, and a
resident of Toledo, in the county of Lucas
and State of Ohip, have invented a certain
new and useful Tape- Printing Machine;
and T do hereby declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and
uze the same, reference being had to the ac-
companying drawings, and to the characters
of reference marked thereon, which form a
part of this specification.

This invention relates particularly to an
apparatus for the printing of measuring
tapes, or the like, but is not restricted to
such nse as it may be used in any connection
for which it may be adapted or appropriate.

The object of my invention is the provi-

sion of an improved apparatus of this char-

acter, which is adapted to print one or more
longitudinally extending rows of measure-
ment figures or other designations on a strip
of paper, cloth, or the like, as it is continu-
cusly fed through the apparatus, whereby
to enhance the practicability and commercial
value thereof,

A further object of the invention is the
provision, in combination with a single im-
pression cylinder, of a plurality of separate
cylinders - or printing means arranged
aronnd the cylinder and adapted to' pro-
gressively act to print different measure-
ments or other designations on a strip of
cloth, paper, or the like, as it passes around
the cvlinder.

A further object of the invention is the
provision of simple and improved means
for controlling and imparting intermittent
rotation to the “ tens” cylinder or cylinders
around their respective axes of rotation as
the printing of numbers in proper order re-
Grires.

A further object of the invention is the

_provision of improved means of a simple

and efficient character for driving a rewind-
ing roll, whereby the speed of driving of the
roll varies to compensate for the changing
m size of its diameter as a strip winds on or
from the same, so that the speed of move-
ent of the strip is constant.

TFurther objects and advantages will be
apparent from the following detailed de-
seription thereof.

The invention is fully described in the

Specification of Letters Patent.

Patented June 16, 1914.
Serial No. 813,078.

following specification, and while, in its
broader aspect, it is capable of embodiment
in numerous forms, a preferred embodiment
thereot is illustrated in the accompanying
drawings, in which,—

Figure 1 is a right side elevation of a ma-
chine embodying my invention. Tig. 2 is a
top plan view thereof with parts broken
away and removed. TFig. 8 is an enlarged
detail of the arrangement of the printing
and impression cylinders and associated
parts with a portion of the frame broken
away. Iig. 4 1s a left side elevation of the
machine with parts broken away and re-
moved. Fig. 5 is a front end elevation of
the machine with the printing parts re-
meved. TFig. 6 is a perspective view of a
tape clamping member used in connection
with the machine. Tig. 7 is a perspective
view of one of the tape winding shafts.
Iig. 8 is a detail of a portion thereof. Fig,
9 is a side elevation of a printed tape roll
with a part unwound therefrom. Tig. 10 is
a side view of one of the printing cylinders.
Fig. 11 is an end view thereof. Figs. 12,
13, 14, 15 and 16 are end views of different
tens cylinders for the printing of tapes of
different lengths, with the type bars re-
moved therefrom. Fig. 17 is a perspective
view of one of the type bars of the fraction
cylinder. TFig. 18 is a diagrammatic view
of the printing and impression cylinders.
ig. 19 1s a detail of a portion of a printed
tape. Fig. 20 is a perspective view of a
portion of the control mechanism employed
m connection with each “tens” cylinder,
and Fig. 21 is an enlarged perspective of
cne of the ratchet members used in connec-
tion with the “tens” cylinder.

Referring to the drawings, 1 and 2 desig-
nate the right and left sides, respectively,
of the machine frame, and 8 the impression-
cylinder of the printing mechanism, which
cylinder is mounted on a shaft 4, the ends of
which project through and are journaled in
suitable bearings provided in the respective
sides of the frame. The impression cloth,
which customarily encircles the impression
cylinder 3, is tightened thereon, in the pres-
ent instance, by the provision of a bar 5,
which is intended to extend through a loop-
ed portion of the cloth into a longitudinal
recess 6 in the cylinder periphery. The bar
5 is engaged at each end by a yoke member
7 which straddles the shaft 4 or hub por-
tion of the cylinder and carries an adjust-
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able screw 8 at its opposite end to that en-
gaging the bar 5 for bearing against the
registering portion of the cylinder huly or
shaft, the screw being adjustable relative to
the yoke to impart radial movements to the
bar 5, as desired (see Fig. 3.)

The shafts 9, 10 and 11 are disposed in
spaced relation around the upper portion of
the impression cylinder 3 in parallelism
with its axis and mounted at their ends in
suitable bearings provided in the frame ends
for such purpose, such bearings, in the pres-
ent instance, being radially adjustable with
respect to the impression cylinder 3 and de-
signated 9%, 10* and 11% respectively. The
shafts 9 and 11, in the present instance,
carry what may be termed the “tens” and
“units” printing devices, respectively, and
the shaft 10 carries the fraction printing
device. ‘

The “tens” printing device comprises a
pair of spaced disks 12, 12, which are fixed
to_the shaft 9 and connected by diametri-
cally opposed shafts 18, 13, which have their
ends rotatably mounted in suitable bearing
openings provided therefor in the respective
disks 12, whereby such shafts are permitted
to revolve about the shaft 9 when the disks
are rotiated and to have rotary movements
about their own axes relative to the disks.
Each shaft 13 has a printing cylinder 14
fixed thereto intermediate the disks 12, 19.
Each cylinder 14, in the present instance, is
provided with a plurality of circumferen-
tially-extending rows of figures, with the
figures of each row running in consecutive
order from naught to any desired number
depending upen the length of the tape to be
printed, and with the like designations ex-
tending in rows longitudinally of the cylin-
der, as shown in Fig. 10. The longitudi-
nally-extending rows of figures, which are
designated 15, are secured in longitudinal
surface recesses or grooves 16 in the cylin-
ders and may be of cast bar form or com-
posed of a plurality of individual type, as
desired. The cylinders 14 are provided at
their ends with collars 17 which close the
ends of the grooves, one collar of the cylin-
der forming a rigid abutment for the adja-
cent ends of the type bars 15 and the other.
collar carrying set-screws 18 in register with
the adjacent ends of respective grooves for
tightening against the type bars to firmly se-
cure them within the grooves. The type
bars of each cylinder are equidistantly
spaced therearound, the spacing between ad-
jacent bars depending upon the number of
bars employed.

A number of the “tens” cylinders 14 are
proviced for use with a machine to enable
tapes of different lengths to be printed.
For instance, if sixty yard tapes are to be
printed a cylinder 14 with six type bars, as
shown in Fig. 11, is mounted on each of the |

1,100,284

shafts 18. The eylinders shown in Figs. 12,
13 and 14 are adapted for the printing of
seventy, eighty and one hundred yard tapes.
if the yard is taken as the unit of measure-
ment.  If desired. more than one set of
“tens” designations may be provided on a
single cylinder, as for instance, should it be
desired to print tapes of forty vards meas-
urement an eight groove cylinder is used
and two sets of type bars, each running
from naught to three, is provided thereon.
as shown in Fig. 16, thus adapting a single
complete rotation of the cvlinder to print
two forty yard lengths of tape.

When the unit of measurement of the tape
ol tapes being printed is a yard, the dis-
tance of travel of the outer edge of each
evlinder 14, in making a complete yvevolu-
tion_about the axis 9, is one vard, and one
of the cylinders 14 is intended to print the
“tens” designations for the full yards and
the other the “tens” designations for the
half yards, the printing points of the two
cylinders being spaced one-half yard apart
circumferentially of the disks 12 for such
purpose:

The means employed to successively ro-
tate each cylinder 14 about its axis 13 at
each tenth revolution of the cylinder about
the axis 9 to successively place the type hars
of the cylinders in printing position. will
now be described and is shown in Figs. 9. 3
20 and 21. On the end of each shaft 13
without the right disk 12, in the present in-
stance: are fixedly mounted a ratchet-wheel
19 and a lock-wheel 20, the latter having a
plurality of equidistantly spaced peripheral
notches 21 corresponding in number to the
teeth of the ratchet-wheel 19 and to the
number of type bars 15 carried by the cyl-
inder 14, which is mounted on the shaft
therewith. A lever 22 is pivoted to the disk
12 adjacent to the associated wheel 20, as af
23, and has one end provided with a tooth
or lateral projection 24 for engaging into a
registering noteh 21 in the wheel 20. A
spring-pressed plunger 25 acts against the
toothed end of the lever 22 to nrge it against
the wheel 20, and such plunger is carrvied in
the present instance, by a part 26 which is
in turn carried by the disk 12 in outwardly
spaced relation thereto. The engaging of
the lever tooth 24 within a notéh of the
wheel 20 locks such wheel against turning
relative to the disk 12. A pair of stub-
shafts 27 rotatably project outwardly from
the disk 12 in parallehsm with and at op-
posite sides of its axis, and each fixedly
carries a cam-wheel 28, a single toothed
wiper-wheel 29 and a gear 39, of the Geneva
type, arranged. in the present instance, out-
wardly from the disk in the order given.

Each of the Geneva gears 30 has ten teeth
and at each complete rotation of the disk 12
has a tenth of a rotation imparted thereto
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by a single toothed gear 31, which is loosely
mormted on the shaft 9 and is anchored to
the adjacent frame side 1 of the machine by
pins 32, The cam wheel 28 is dlsposed n
the plane of the end of the lever 22, which
1s opposed to the toothed end thereof, and at
a predetermined point in each complete ro-
tation of the wheel about its axis is intended
to act on and effect a recking of the lever
22 to retract its toothed end from locking en-
gagement with the associated wheel 20.

A pawl member 83 is mounted for rocking
and 10n01tuchnal 1empr0catorv movements
on a pin or stud 34 projecting from the disk
12 intermediate the shafts 13 and 27 of each
control set, and has its inner end forked
(see Fig. 21) to adapt it to straddle the as-
sociated ratchet wheel 19, and such forked
end is provided with a cross pin 35 for en-
gaging the teeth of the ratchet wheel. The
pmwl 33 is vieldingly held at the limit of
its outward longitudinal reciprocatory move-
ment by a spring 86, which connects the
mner end of the pawl to the outer end por-
tion of the associated lock-lever 22. The
pawl 33 is provided with a tooth 37 on the
side thereof adjacent to the associated
wiper-wheel 29 in the path of movement of
a tooth 29* on such wiper-wheel, whereby
an inward ratchet-wheel actuating move-
ment is imparted to the pawl at each revo-
Tution of the wiper tooth. When the tooth
29* has turned a predetermined distance in
engagement with the pawl tooth 37 the
teeth will slip from engagement and the
pawl is then retracted by the spring 36 in
position to engage a succeeding tooth of the
ratchet wheel 19. The engagement of the
projection on the cam wheel 28 with the
mner end of the lever 22 is timed to take
place just prior to the engaging and mov-
ing of the pawl by the wiper tooth 292, 50
that the outer end of the lever will be re-
tracted from locking engagement with the
wheel 20 at the time of movement of the
pawl and consequent movement of the
ratchet-wheel 19, shaft 13 and lock-wheel
20. The cam 28 releases the lever 22 shortly
after the engaging of the wiper-tooth 29*
with the pawl tooth so that the outer end
of the lever is free to move into locking en-
gagement with the next recess 21 in the
wheel 20 when such recess moves into regis-
ter therewith.

It is evident from the above that the stub
shafts 27 and the parts carried thereby have
one-tenth of a revolution imparted thereto
at each complete rotation of the disks 12, 12
due to the single tooth stationary gear 31
coacting with the gear 30, and that ‘at each
tenth 1evolut10n of such disk the associated
lever 22 is moved to release its locking en-

gagement with the wheel 20 and the pawl‘

33 is moved to impart a predetermined- dis-
tance of rotation to the associated ratchet-

g8

wheel 19, shaft 13 and the printing cylinder
arried thereby, thus moving the next type

bar in order on the cylinder to printing po-

sition. '

The fraction printing cylinder of the ma-
chine is carried, in the present instance, hy
the shaft 10 and is shown as comprising two
disks 38, 88, which are fixedly mounted on
said shaft and are connected at their outer
edges at equidistently spaced intervals eir-
cumferentially therearound by clamp-bars
39, the ends of which seat in vegistering
recesses 40 in the respective disks. The
purpose of the clamp-bars 39 is to hold the
type-bars or lines of type 41, which bear the
fractional designations to be printed on the
strips intermediate the designations thereon
which represent the full ya wrds or other units
of measurement. The type-bars, in the
present instance, ave eight in nnml)@l being
one-eighth of a yard apart, and bear frac-
tions for the successive eighths of a yard,
with the bar which 1‘6018t“1‘S with the full
vard designations pmVlded with a straight
line, as indicated at « in Tig. 19, for under-
lining the full yard designations, as shown
in diagrammatic form in Fig. 18. The bar
bearing the half yard designaticns also un-
derlines such designations, as indicated at
in Fig. 19.

Each of the clamp-bars 389, one of which
is shown in detail in Fig. 17, comprises,
in the present instance, two opposing clamp-
ing members 39* and 39" forming a re-
cess 39° between their upper edge por-
tions for receiving and clamping the type
bar 41 or the individual type forming
the same. The members of the clamp bars
are drawn together by screws 399 or in
any other suitable manner. The clamyp bars
are secured at their ends to the respective
disks 38 by screws 42 (Fig. 3) or mn any
other suitable manner. The shaft 11 is in-
tended to carry the “units ” printing device,
which device comprises, in the present in-
stance, the two disks 438,43, which are mount-
ed in spaced relation on said shaft and carry
the two shafts 44, 44 at opposite sides of the
shaft 11, the shafts 44 having their ends
suitably journaled in the respective disks
for free turning movements relative there-
to. A cylinder or type drum 45 is carried by
each shaft 44 intermediate the disks and is
provided circumferentially therearound with
a plurality of rows of unit designations run-
ning from 0 tc 9, as best shown in Figs. 15
and 18. The construction of the cylinders
45 and the manner of arrangement and se-
curing thereto of the type-bars bearing the
like unit designations is the same. or simi-
lar, to that described for the “tens” cylin-
ders 14 and need not therefore be further
described. The only difference between the
cylinders 14 and 45 is that the number of
longitudinally - extending rows of designa-
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tions on the “tens” cylinders varies for the
length of the tape strips to be printed, while
thelongitudinally-extending rows of designa-
tions on the “units” cylinders remain con-
stant. Inasmnch as the unit designations
are printed at the sides of the “tens” des-
ignations it will be understood that the cir-
cumferential rows of unit Jesignations are
offset axially of the cylinders a sufficient dis-
tance relative to the circnmferential rows of
“tens” designations for such purpose.

In order to impart a tenth of a rotation
to each cylinder 45 at each revolution of the
same about the shaft 11, a Geneva type of
gear 46 is mounted on one end of each shaft
44 without the adjacent disk 43, and a tooth
thereof is engaged at each revolution by a
single tocthed gear 47, which loosely ‘en-
circles the shaft 11 and is fixed against turn-
ing by pins 48, which anchor the same to the
adjacent side of the machine frame, both
the gear 47 and the corresponding gear 35
of the “tens” printing device coacting with
a registering tooth on the respective gears
46 and 30 to prevent rotation of the latter
except when the single tooth of the drive
gear moves into mesh therewith, as will be
understood by reference to Fig. 3.

The main drive shaft 49 of the machine is
jowrnaled at its ends in suitable bearings in
the frame sides and carries at one end with-
out the frame a pair of pulleys 30, 50, one
of which is loose thereon, to facilitate a
driving of the machine. The shaft 49 also
carries a small gear 51, which meshes with
and drives a large gear 52 on the shaft 4
with the impression cylinder. The gedar 52
in turn meshes with and drives each of the

-gears 53, 54 and 55, which are fixed respec-

tively to the adjacent ends of the shafts 9,
10 and 11. The gears 538, 54 and 55 ave of
like size so that the respective tens, fraction
and units printing cvlinders or devices ave
rotated together at uniform speed.

The inking mechanism for the several
printing cylinders or devices is connected to
and actuated by the rotation of a gear 56 at
each side of the frame, such gears meshing
with and being driven by small gears 57 on
the outer ends of the shaft 4. The inking
mechanism is shown in side elevation in Fig.
1, but as the same forms no part of the pres-
ent invention, it will not be specifically de-
scribed. Tt will be understood that any suit-
able or convenient mechanism for distribut-
ing ink to the respective printing parts mayv
be used as desired.

The paper or other material to be printed
1s _designated 58 and feeds from a roll 59,
which is mounted, in the present instance. at
the rear end of the machine within cen-
venient reach of the operator. Any suitable
tension means, such for instance, as indi-
cated at 60, may be provided for preventing

a too free turning of the material roll, as is

1,100,284

well understood in the art. The material
strip 58 after leaving its roll extends for-
ward therefrom aronnd an idler roll 61 on
the shaft 49 and thence passes rearward and
upward avound the impression-cylinder 3.
and passes therefrom under an idler roll
62, which is disposed below the *units”
printing device in advance of the impression
cylinder and is journaled at its ends in
suitable bearings 1 the frame sides.

The material strip 58 after feaving the
idler roll 62 passes over a feed-roll 63. the
shaft 64 of which is journaled at its ends in
the frame sides, the strip thence passing for-
ward between opposing sets of rotary slitting
knives 62 hy which it is slit longitudinally
mto a plurality of tape strips 66 corre-
sponding in number o the number of eir-
cumferential rows of measurement designa-
tions on the printing cylinders. each tape
strip bearing the desived measurement des-
ignations. The tape strips 66 after emerg-
ing from the sliting means pass between
pair of idler cr guide rolls 67, and thence
alternately wind upon upper and lower tape
winding shafts 68 and 69, respectively, which
are journaled at their ends in upright frame
parts 70, 70 at the forward end of the main
frame of the machine. The alternate wind-
ing of the tapes 66 on the shafts 68 and 6.
which is shown in Figs. 1 and 2, enables the
tapes to be wound in rolls which do not in-
terfere one with the other, and makes such
winding practical.

The tape winding shafts 68 and 69 are of
like construction, a detail of one of the saniwe
being shown in Figs. 6 and 8. This shaft
comprises opposite end members or journal
parts « and 4, which journal in the standards
70, 70 at the respective sides of the frame.
and the journal part 4 has a section ¢ hinged
to its inner end, as at d. for lateral swing-
ing movements and capable of extending
axially therefrom and fitting at its opposite
end into a side recess ¢ in the inner end of
the journal part «, such recess being of sufli-
cient depth to permit the placing of the free
end of the shaft parts ¢ in axial register with
the part a. A collar £ is mounted on the
part a for axial shifting movements over the
recess ¢ and carries a set-serew ¢, which,
when the free end of the shaft section ¢ is
disposed within the recess ¢, is adapted to be
tightened against such end to rigidly scenre
the sections « and « together. The shaft sce-
tion ¢ is provided in one side longitudinally
thereof with a recess in which a bar 4 is in-
tended to seat to clamp interposed tape strips
to the shaft. Omne end of the bar 7 is re-
movably inserted into a registering socket ¢
in the enlarged inner end portion of the sec-
tion ¢, and the other end of the bar is in-
tended to be firmly held to the section ¢ by
the clamping action of the collar f and
SCrew g. ‘
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A shaft 71 extends across the upper por--

tion of the machine in advance of the “units”
printing cylinder and carries a gear 72 ad-
jacent to each end thereof in mesh with
pairs of gears 73, 73 on the ends of the
shafts 74, 74 carrying the cutter disks 65, as
best shown in Figs. 2 and 4. The gears 73,73
are of like size and mesh with each other to
drive the shafts 74, 74 in reverse directions
at the same speeds. One of the gears 72
meshes with and is driven by the gear 55 on
the shaft 11. The gear 72 also drives a gear
78 on the shaft 64 through the medium of a
pinion 76.

The shafts 68 and 69 are geared together
at each end by a train of gears T4, whereby
such shafts are caused to have like rotation
in unison, and one of the gears of each train
has its shaft 78 extended outward from the
respective frame part 70 and carrying a fric-
tion disk 79 at its outer end. A pair of
shafts 80 and 81 extend in horizontally
spaced parallel relation longitudinally of the
forward end portion of the machine frame
at each side thereof with their forward ends
disposed at opposite sides of the associated
disk 79, substantially in radial planes there-
of, and journaled in respective brackets 82,
which extend from adjacent frame parts, as
best shown in Figs. 1, 2,4 and 5. The rear
end of the shaft 80, which is the outer one of
the pair, 1s disposed in diametric relation to
the lower shaft 74 and is journaled at the
rear of such shaft in a bracket arm 83 pro-

5 jecting from the adjacent frame side. The

inner shaft 81 terminates short of the shaft
74 and is journaled at its rear end
in a bearing bracket 8. One of a
pair of friction - wheels 85, 85 is feath-
ered to each of the shafts 80—81, such wheels
being adapted to frictionally bear in
opposing relation against opposite sides of

. the associated disk 79 and to have move-

50

55

60

65

ments radially thereof on the respective
disks. The shafts 80 and 81 are geared to-
gether as by a pair of gears 86 to cause them
to rotate in unison at like speeds, and the
shaft 80 has a bevel-gear 87 fixed thereto
and in mesh with a larger bevel-gear 88 on
the adjacent end of the lower shaft 74. It is
thus evident that the lower shaft 74 has like
frictional driving connection with each train
of gears 77.

Tach friction wheel 85 is connected by a
respective shipper arm 89 to a rock-shaft
90, which is mounted in suitable bearings
transversely of the machine frame, where-
by a rocking movement of such shaft will
impart axial shifting movements in unison
to the several friction wheels 85. Each
shipper-arm is provided at its outer end
with a longitudinally movable fork part
91, which straddles the hub portion of the
respective friction wheel 85 and has its fur-

cations pivoted to a collar 92, which loosely

fits within an annular groove in the wheel
hub. The relative longitudinal movements
of “the two parts 89 and 91 of the wheel
shifting arms permits such arms to lengthen
and shorten as the arms are rocked so that
the part 91 may have movement in the plane
of shifting movement of the wheel 85. The
shifting of the friction wheels 85 relative
to the respective disks 79 is for the purpose
of compensating for the gradually increas-
ing diameters of the tape rolls as the tapes
wind on the shafts 68 and 69, so that the
speed of winding of such tapes will be uni-
form with the feed of the material strip
58 through the machine. '

The means employed, in the present in-
stance, for imparting the requisite rocking
movements to the shait 90 whereby the
shifting of the wheels 85 is controlled to
suit the winding of the tapes is driven from
the shaft 4 by a belt 93, which connects a
small pulley 94 on such shaft with a larger
pulley 95 on a shaft 96, which is mounted
transversely of the machine frame in suit-
able bearings provided therein, as shown.
This shaft has a worm 97 thereon which
meshes with and drives a worm-wheel 98
that is mounted on a shaft 99, which is
journaled longitudinally of the machine
frame in suitable bearings provided therein.
A lever 100 is loosely mounted for rocking
movements on the shaft 99 and has one end
connected by a rod or link member 101 to
an arm 102 projecting from the shaft 90,
whereby rocking movements are imparted
to the shaft 90 from rocking movements of
the lever 100. The end of the lever 100 op-
posed to that to which the rod 101 is con-
nected carries a pawl 103, which has hooked
engagement with a ratchet-wheel 104 on the
shaft 99, whereby a rotation of the shaft 99
in the direction of the arrow in Fig. 5 will
cause an upward rocking movement to be
imparted to the pawl carrying end of the
lever. It is thus evident that a driving of
the worm-wheel 98 will cause the friction-
wheels 85 to be moved slowly outward from
the centers of the disks 79 so that the speed
of driving of the disks and consequently
the tape winding shafts 68 and 69 will be
slowly decreased as the tapes wind on said
shafts.

‘When tape strips of desired lengths have
been wound on the respective shatts 68 and
69 the tapes are severed between such shafts
and the 1dler roll 67, and in order to retain
the feeding ends of the tape strips which
are adjacent to said rolls in properly spaced
relation after the severing of the same, an
auxiliary clamp is provided for such pur-
pose. This clamp comprises a substantially
rigid bar 105 of a length sufficient to reach
across all of the tapes, and has a clamping
member 106 pivoted to one end thereof, as at
107, and having its other end angled, as at
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108, to adapt it to coact with the free end

of the bar 105 to yielding hold the bars
in clamped relation. The member 106 is
preferably made of spring metal and nor-
mally bowed slightly outward from the bar
105 to adapt it to have a binding action
against such bar when its end is drawn
thereto.

The operation of my invention is as fol-
lows: A roll of sheet material 58, such for
instance, as paper, cloth, or the like, having
been mounted on 1its carrying roll, the sheet
is passed forward therefrom around the
idler roll 61, thence rearward and upward
around the impression-cylinder 3 and down
under the idler-roll 62 m advance of such
cylinder, thence over the end rcll 63, and
forward therefrom between the slitting
knives 65 and guide rolls 67, after which
the tapes which are formed by the severing
action of the knives 65, alternately wind
around the winding shafts 68 and 69. If
the tapes are to be run in, say, sixty yard
lengths, the “tens” printing device 1s pro-
vided with cylinders 14 each having six
type-bars 15 mounted thereon, such type-
bars running from 0 to 5, consecutively, as
shown in Figs. 10 and 11.

The tape strips are intended to be printed
backward so that when wound the measure-
ment designations will run inwardly of the
rolls. Therefore when the machine is start-
ed the fraction cylinder, which is mounted
on the shaft 10, will first act on the tape to
print the §, 3 and § designations in the
order given, being one-eighth of a yard
apart on the sheet 58 in a plurality of rows
disposed side by side and running length-
wise of the sheet, the spacing of the rows
being equal to the desired width of the
tape strips when cut. One of the “tens?”
eylinders, which is properly set for the pur-
pose, will then have moved into position to
print the 5 designations in the “tens” po-
sition on each row on the sheet, and as the
half yard mark passes the fraction cylinder
the designation § with a line under it will
be printed under the 5. The unit 9 will be
affixed to the 5 designation by one of the
“unit” cylinders 45, thus completing the
591 designation for each roll at the half
yard point thereon. After the printing of
the half yard mark the fraction cylinder
operates to print the #, 1 and ¢ designa-
tions in proper order in the respective rows,
and the other cylinder 14 of the pair, or
that intended to print the full yard desig-
nations, acts on the sheet to print the fives
in the “tens ” column of the respective rows
at the full yard point thereon. The full
vard designation 59 for each row is then
completed by the fraction cylinder printing
the underline ¢ and one of the “units” cyl-
inders 45 affixing the unit 9 to the 5. Tt will
be understood that this operation is repeat-
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ed for each yard and that when the unit
yards are being designated the naught des-
ignation is printed by the “tens” cylinders
before each of the unit designations. In

order that the designations for the full yards 7

or other units of measurement may stand
out more prominently than the half yard
designations the type on the cylinders 14
and 45, which ave intended to print the full
vard designations, are of a larger or holder
face character than the type on the cylin-
ders 14 and 45 which print the half yard
designations, as illustrated in Fig. 18, and
also on the tape shown in Fig. 19. T{ will
be understood that each of the “units?
cylinders 45, 45 has one-tenth of a rotation
imparted thereto at each complete revolu-
tion thereof about the shaft 11, due to the
coaction of the stationary single tooth gear
47 with one of the teeth on the Geneva gear
46, which is carried by the cylinder shaft,
and that the cylinder is prevented from
turning on its axis of rotation intermediate
the point of engagement of the tooth of the
gear 47 therewith by the conction of the pe-
ripheral surfaces of the gears as shown.
The action of the “tens” evlinders is dif-
ferent from the “ units ” cylinders, however,
as such cylinders are intended to be given
intermittent votation on their respective
axes at each tenth revolution of the same
about the axis 9. This is accomplished by
imparting a tenth of a rotation to each of
the shafts 27, 27 at each revolution of the
same about the axis 9 in the same manner
that the unit cylinders are driven, and at a
cemplete rotation of each shaft 27 the asso-
ciated lever 22 is acted on by the cam 28
to release its locking engagement with the
associated toothed wheel 20, which is mount-
ed on the cylinder shaft, and at approxi-
mately the same time the wiper tooth 292
engages and moves the pawl 33 to impart
a sufficient movement to the ratchet-wheel
19 and associated cylinder 14 to place the
next longitudinally-extending row of des-
ignations thereon in printing position.
When the cvlinder has been moved in this
manner the requisite distance the lever 92
moves into locking engagement with the
next recess in the wheel 20, and the pawl
33 1s retracted in position to engage the next
tooth of the ratchet-wheel. As the tapes
wind upon the respective shafts 68 and 69
the friction drive wheels 85 ave automatfi-
cally moved radially of the frietion disks
79 to cause a gradual slowing up of the
speed of driving of the tape winding shafis
to compensate for the gradually inereasing
diameters of the tape rolls so that the sneed
of winding or taking-up of the tapes will he
the same as the speed of feeding of the sheet
58 through the machine.

Tt is evident that while T have partien-
larly designated and shown the vard as the
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unit of measurement which the machine is
adapted to print, it will be understood that
any other unit of measurement may be
printed by changing the circumferential
length of the “tens”, “units” and fraction
printing devices to correspond to the unit
of measurement desired. I also wish it
understood that my invention is not limited
to any specific construction or arrangement
of the parts as numerous modifications and
changes may be made without departing
from the spirit thereof.

Having thus described my invention, what
1 claim as new, and desive to secure by Let-
ters Patent, is,—

1. In a machine of the class described,
rotatable means, a printing member ro-
tutably carried by said means for revoluble
movements therewith about its axis, a comn-
trol means rotatably carried by said first
means, means operable to intermittently ro-
tate said control means as it revolves about
the axig of the rotatable means, means nor-
mally locking said printing member against
rotation and released by said control means
at a predetermined rpevolution of each suc-
cessive set of revolutions of the printing
member on its axis of revolution, and pawl
and ratchet means operable at predeter-
mined intervals during a rvotation of said
control means to impart predetermined in-
termittent rotation to said printing member.

2. In combination, a printing member,
meuns carrying sald member for rotary
movements velative thereto and revoluble
movements therewith, a ratchet wheel and
a lock wheel connected to and rotatable
with said member, control means carried by
said first means for rotation relative there-
to and revoluble movements therewith,
nieans for imparting predetermined inter-
mittent rotation to said control means as it
vevolves about the axis of said first means,
a member normally engaging said lock-
wheel to prevent rotation thereof and re-
leased therefrom by said control means at
a predetermined point in a rotation of said
means, and a pawl member actuated by said
contrel means at a predetermined point in
its rotation to impart intermittent rotation
to the ratchet-wheel.

3. In combination, rotatable means, a
printing cylinder having a plurality of cir-
cumferentially spaced printing parts there-
on and carried for rotary movements by
said means and for revoluble movements
about its axis, a ratchet-wheel fixedly con-
nected to said cylinder and having a num-
ber of teeth corresponding to the number of
printing parts on the cylinder, a pawl mov-

ably carried by said means for engagement
with successive teeth of the ratchet-wheel,
and means operable to cobperate with said
pawl at each of spaced predetermined revo-
lutions of said printing cylinder about the
axis of sald rotatable means to rotate said
cylinder to bring the next printing part in
order in printing position.

4. In combination, votatable means, a
printing cylinder carried by said means and
having a plurality of circumferentially
spaced printing parts, a ratchet-wheel fix-
edly connected to said cylinder and having
a number of teeth to correspond with the
number of said printing parts, rotatable
centrol means carried by said first means,
means for imparting a partial rotation to
said control means at each complete rota-
tion of said rotatable means, a pawl actu-
ated at a predetermined point in a rotation
of said contirol means to rotate the ratchet
wheel and cylinder a distance equal to the
length of the space between adjoining print-
ing parts on the latter, and mechanism nor-
mally locking the cylinder against rotation
and actuated by said control means to ve-
lease the cylinder during the shifting move-
ments thereof.

5. In  combination, rotatable means, a
printing cylinder rotatably carried by said
means for revoluble movements about its
axis and having a plurality of circumferen-
tially spaced printing parts, a peripherally
nctched wheel and a ratchet-wheel fixedly
connected to said cylinder and having their
respective notcheg and teeth corresponding
to the number of printing parts on said cyl-
inder, a member normally coacting with
said lock wheel to prevent rotation thereof,
a pawl coacting with and movable to im-
part step by step rotation to said ratchet
wheel, a cam wheel and a wiper wheel ro-
tatably carried by sald first means, the
former being coperable at a predetermined
point in a rotation thereof to move said
member to release the lock wheel, and the
wiper wheel being operable at a predeter-
mined point in a rvotation thereof to actu-
ate said pawl te move said ratchet wheel,
and means operable to Impart intermittent
rotation to said cam and wiper wheels as
said rotatable means is rotated.

In testimony whereof, T have hereunto
signed my name to this specification in the
presence of two subscribing witnesses.

ANDREW J. BOHNENGEL.

Witnesses:
S. T. Krorz,
F. E. AvuL.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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