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-3,164,084
HIGH SPEED BELT PRINTER WITH
INTERNAL HAMMER
Yalter Griffin Paige, Pasadena, Calif., assignor fo Bur-
roughs Corporation, Detroit, Mich.,, a corporation of
Bichigan
Filed Jan, 18, 1962, Ser. No. 167,019
10 Claims, (CL 1$1—93)

This invention is directed to improvements in high speed’
printers and more particularly to a novel high speed

platen printer.

In general, high speed printers include a moving type
surface having type characters ismpressed thereon in a
column array and a print hammer associated with each
type column. Apparatus is also included for feeding a
print medium, such as paper, between the type surface
and the hammers.” To print, the hammers are selectively
propelied against the paper to force the paper into .con-
tact with the type surface.

Since the type surface and hammers lie on opposite
sides of the paper, the feed apparatus is necessarily lo-
cated outside the print area. Thus, to impart guiding
movement to the paper, the feed apparatus must either
drive the edges of the paper or grasp the top and bottom
of the paper and pull the paper past the print hammers.
" Due to the complexity and expense involved in ‘con-
structing a feed apparatus of this type which is readily
adjustable, in the past the paper feeding arrangements
as well as the entire design of such high speed printers
- have been directed to the handling of paper of a single
size. Accordingly, the use of high speed printérs in print-
ing on documents of varying sizes has been very limited.

Further, the feed apparatus employed in such high
speed printers does not lend itself to selective positioning 3

or repositioning of documents. Thus, in the past high
speed printers have found only a limited use in printing

processes for updating printed records such as those ap-"

pearing on ledgers, checks, or tabular cards.

Also, since, in printing with the .prior "art type of»

printer, the hammers strike the.paper to force the paper
against the type
number of carbon copies the hammers are required to
compress the many sheets of paper against the type sur-
" face. Due to air between the sheets of paper, a complete
compressing of the paper against the type surface is not

possible and ‘as a result reliable printing through to the .

‘carbon copies is.not possible.
In contrast to the conventional high speed prmter the
present. invention provides a relatively inexpensive, com-

surface, when it is desired to print a.

2 ,
the type characters, as well as the hammers and hammer
actuating mechanisms on ‘one side-of the print material,
a plurality of print mediums may be tightly compressed
against a platen. Thus the type characters, in striking
the print mediums, produce clear carbon copies of the

type characters.
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By turning the platen in a manner similar to that of the
platen of a typewriter, documents of varying sizes may be
brought into proximity with the type characters for selec
tive printing thereon. Also, by selectively controlling
the rotation of the platen, the high speed printer of the
present invention may be utilized in the reprinting and up-
dating of records on documents of varying sizes.

The above, as well as other features of the present in-
vention, may be more clearly understood by reference to
the following detailed description when con51dered with
the drawings, in which:

FIGURE 1 is a schematic representation of a sectional
side view of one form of the high speed platen printer
of the present 1nventlon,

FIGURE 2 is an expanded schematic representation
of a section of the fiexible belt utilized in the printer of
the present invention; and

FIGURE 3 is a schematlc representation of a sectional
front view of the printer. :

Referring to the drawings, the high speed printer of
the present invention includes a platen 10. By way of -
example only, the platen 18 is represented as a drum
platen having a facing of rubber—hke material indicated
at 12. " Asindicated by the arrow ‘14, the platen 16 is

_ rotatable about its longitudinal axis represented at 16 in

a - manner similar to the platen on a' typewriter.

Associated with the platen 18 are pressure rollers 18, -

28 and 22. - The pressure rollers 18 and 29 are coupled
together and press upward toward the center of the palten -
18. ‘The pressure roller 22 is spaced from the roller 20
around the circumference of ‘the platén 18 and presses
inward toward the cenfer of the platen. Spaced slightly
from and following the contour of the platen 18 are guide
members 23, 24 and 25. The guide member 23 is located
between the rollers 18 and’ 20, while the guides 24 and

" 25 are located adjacent the rollers 20 and 22, resn“ctxvely

A print material, such as paper, being fed tangentially
to the platen 18, is thus pressed into contact with the
platen by the pressure tollers 18 and 20. "As the platen
10 is rotated (by means not shown) the print material

* is guided by the guides 24 and 25 between the platen 20

50

" - pact, yet rugged, hlgh 'speed” printer which i capable of A

* rapid, clear and simultaneous printing on one or more
print medivms of varying size and which is ideally suited. .

‘to ‘use in processes for updating printed records.

and the pressure roller 22 to-maintain ‘pressure contact
of the paper with the surface of the platen 10.

By way. of example only, to feed paper tangentially to
the platen 10, guide members represented at 26 and 27

- are provided.-which -extend adjacent the platen 16. By

pressing one or more sheets of a print-mediom against the

platen Positioned adjacent to the platen are a plurality
of flexible, continuous, inwardly toothed belfs. Each belt
has type characters ‘disposed on its outer surface. - Each
type character is opposite a tooth.
are arranged side by side and are s1multaneously drlven

. ‘means not speCIﬁvally shown, paper is guided along the
Briefly, the present invention, in a basic form, includes_ﬁ5
- a drum platen and a plurality ‘of rollers for. tightly

guide “member- 26 and forced downward by the guide.
member- 27 -in a direction tangential to the platen 19 to.

*a point between the pressure roller 18 and the platen 10.

To.guide the paper from the palten 19, guide members,

- represented at 28 and:38, are: provided. The guide mem- .

60

The toothed belts . .

past. the platen such- that the type characters pass in suc~

cession immediately - adjacent to the platen.

Each print hammer is aligned with a different belt and is
positioned for movement substantially normal: to. the
“..platen. Also mounted within the-belt loops are means
for selectively actuating the hammers to-propel selective
" type characters against the print material.

Due to the positioning of the. ﬂemble belts, mcludmg-

\ Mounted-
within the belt' loops is -a plurality of print hammers.

65 .

bers 28 and 30 extend tangentially. to the platen 10 ad]aa
cent the pressure roller 22, Thus, as the paper passes -
between the roller 22 and the platen 18, it extends between, -
the guide members 28 and 38 and is ‘passed in an upward-
direction away from the platen 19,

“The platen- 16 may be moved by any:, one of a number
of well known apparatus, . For example .the platen 19

¢ may be controlled by a motor  drive which moves the

70

pla*eq in steps similar to'that of a typewriter platen and
may stop the platen at’any poiztito provide alignment of
the paper with the print mechanism-of the present inven-

tion- for addmg information to’ ‘documents of varying -
sizes..

A‘l example of. a drlve mechamsm Whlcn rnay be



@

employed with the platen of ‘the present invention is de-
scribed .in. detail -in the patent-to .E. J Rabenda, No.
2,569,829, issued October 2,1951. .

. A’ pair of ribbon spools 32 and 34 are Iocat ed on either
slje of the platen 19, . As illustrated, a ribbon 36 wound
arcund the spool 32 passes over a ribbon shield 38 and
over an opening 49 to the spool 34. By way of example,
the guides 24 and 25 may form a part of the ribbon shield
38. The opening 48 is immediately adjacent the platen
10 and bstween the roller 29-and 22. - Thus, to_ print on

- paper extending around the platen 18, a type character
may be propelled against the ribbon 36 passing over the
" opening 48 to press the ribbon into contact with the paper.
To provide such print operation the present. invention
~ includes a pluralhy of flexible, continuous, -inwardly
toothed belts 42, which are driven past the platen 9 ad-
-jacent the opening 48. Each belt 42 includes a plurality
of type characters disposed on its outer surface. FEach
type character is aligned opposite.a tooth.. The teeth as
well as the fype characters are spaced one from another
such that in moving past the platen 18 the type charac-
ters are exposed one at a tlrne to the platen through the
opening 4§

" “Fo drive the belts 492 ihe be’ts are positioned over a
pair of-grooved pulley arrangements 44 and 46. The
pulley arrangement 44 includes a plurality of individual
erooved pulleys 48 separated by spacer members 58. - The
pulleys 43 are keyed to a drive shaft 52 as represented
-at 54 in. FIGURE 1.- The pulleys 48 are maintained on
-the drive shaft:52 by a pair of refaining members 56 and
. ‘58 which fit, arcund the drive: shaft 52 at either end of
. the pulleys 48 (see FIGURE'3).  The grooves:of the
pulleys 48 mate with. the teeth of the belts az;

The pulley--afrangement 46- also.includes . d plurality -

of individually ‘toothed pulleys 69 eeparated by spacer
~62. "The pulleys 68 ars mounted for frée rotation about
- a driven shaft 63 and-are maintained on 'the shaft 63 by

~a pair of retaining membets 64 and 66 -which extend

- around the drived shaft 63-at either end of the pulleys:68
“(see- FIGURE 3).The grooves of the pul eys 69 mafe
- with the testh of ‘the belts 42,

S LAs sPec1ﬁca1 o represented in F’GURE 3, the dV‘qu" ]
| shaft 52 is journalied-to a frame arrannement 68 by a -

-pair of bearing conﬁguratlons 7% and 72. . In‘this manner
the drive shaft 52 is cantilevered from: the framé. 68 sub-
stantlally normai thereto.
tions 78 and 72, the drive shaft 52 is. free to rotate. (in

‘response o a motor drive'means not specifically shown)

“gbout its longitudinal axis 74 which extends’ substantially

- parallel to the axis 16 of the ‘platen 10. - As represented.
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ratus 98 for tensicning the belis 42 as they pass over the
pulleys 44 and 46. The sections of the support member
82 may be denoted as the hammer support member 84,
the actuator support member 88, and a pair of coupling
members 88 and 96.

As ‘represented in FIGURE 1, the actuator support
member &6 extends between the pulley arrangements 44
and 46 along an inner surface of the belts 42 remote
from the platen 19. The actuator support member 86
includes an inwardly recessed portion 188 facing the
inner surface of the belts 42 remote from the platen.
The recess 188 is centrally aligned between the pulleys

44 and 46.

15

20

- 186 is positione

wbelts 42.

To maintain the belts 42 in driving relation around the
pulley arrangements 44 and 46, the apparatus 98 is
mounied in the recess 109 for tensioning the belis after
they have been positioned over the pulleys. By way of
example only, the tensioning apparatus 28 includes a
toothed roller 162 which rotates around 184 on movable
arm 186, The movable arm 186 is, in turn, hinged to
the support member 86 as indicated at 168. The arm 186
is normally urged away from the armature suppoit mem-

- ber 82 by a spring 116. The force of the spring 118 nor-

mally urges the toothed roiler 182 into contact with the
belis €2 as they pass over:the pulley arrangements 44
and 46 to produce a tensioning of the belts 42. The arm
d out of contact with an ecceniric shaft
112. ."The eccentric shaft 112 extends through the frame
member 68. When it is desired to release the tensioning
force normally applied by the tensioning arrangement 98,
the eccentric shaft 132 is turned. In response to a turn-
ing of the eccentric shaft 112, the arm 186 is caused fo
totate at a counterclockwise direction around fthe pivot
arrangement 188 to compress the spring 118 and force
the, toothed roller 362 out of contact with the flexible
In this position, the.flexible belis 42 may be

Temoved from the toothasd pulley arrangements 44 and

40

45

Due to the bearing configiira--

4% for replacement, répair or cleaning.

- The actuator support member 86 also includes a pair
of mwarduy flanged end portions’ 314 and 116 which ex-
tend toward. the ‘platen 1€ to coztact the coupling mem-

‘bers €8 and 98, respectively. The couphng members 88

and 90 extend substantiaily normal to the end sections Né
and 116, As illustrated; the coupling membel 38 is bolte

at 118 to the end section 114 while the coupling member
90 is bolted at 128 to the end section 115.

© The hammer supporting member 84 is positioned be-

.. tween the coupling members 88 and $§ parallsl to a plane

in FIGURE 1, the dnve shaft 52 lxes to one sLdo of the,: -

platen 19,

The driven sn,,ft 63 is-also journalled to ‘the- flame aro. T

rangement &8 by a.pair of bearing conﬁouratlons 76 and

78. . In this ‘manner;:the driven shaft: 63 -is -also” cantz—b

" levered from'the frame 68 dand extends 4substant;aﬂy nor-
The driven shaft 63 is aligned in a common

- inal thereto. .
plane with the drive shaft 52 and due to.the bearing con:

50fim FIGURE 1, the hammer

of the belts-42 as thiey pass. the platen 18. - As illustrated

- suppor ting member 84 is di-

vided into two L-shaped sections 122°and 124.

The L-shaped section 222 is bolted to the coupling mem-
ber £8.as represented at 124, while the L shapexd member
124 is bolted to the covplmg member $8, as represented

at 128.

122 and a

]

A bace portion 138 of L- shap:d member

- base portion 132-0f the member.134 are spacefi from and

- extend substantially paraliel to each o

ﬁguratlons 76 and 78 is free to rotate about its Tongitul .-

dinal “axis 88 which extends substantially parallel to the

axis 16 of the plaien 187 As, represented, the:drive and
“driyen. shafts 52 and 63 he on opposxte sides of the ¢

platen 19;

In thls rnc.nner the belts 42 are ahgned next to each' :
other o the pulley arrangements 44 and 46 and are driven. ,

. by-a rotation of the diive shaft 52 past the platen 18 such

that the fype characters. pass in’ successmn lmmedlately

ad}acent the’ op.,nmg 49,

Positioned .infernal: to the belts 42 and between the.

' pulley’ arrangements 44 and 46 i5:a support member 82.

Asillustrated in FIGURE . 1, the support member 824~
The support.-

divided into four SPCIIOHS §4, 86,88 and 99."

60

member 827 nrovxdes ‘means for suppmtmg a.plurality of.

" hammers 82, a first and second piufatity of ‘électromag:’
necs 24 and “6 for acLuaflng the hammels, und an appa—

‘slot- 134,

. grooves 136 and 138 is.a plate member 149.

other to define a
The slot 134 1s alxgned with the opening 40
in the ribbon g\nde 38

As represented in FIGURE 3, the base 130 of the

. ‘L-shaped member 132 includes -a plurality of spaced

grooves 136. In-a similar manner, the base 132 of the
L-shaped member 124 includes a plura,uty of grooves 138,

“Bach: groove 136 1s in aligned association with a different

groove 138. -Pressure fitted into €ach pair of associated
The plate
member 149 together with.the base portions 136 and 132

define g, plurahty of openings 142 in the hammer support

15 member 24 facing the platen 10 in a common plane with

the Opening 48. Bach beltis ahgned with a difierent open-
itig EA&Z The openings 142 dre, in turn, dimensioned to
t‘le idth and spacing of the belts 42 as they pass over
he pulley arrangements 44 and 48. '
As represented in FIGURE 3, mounted for shdlng mo-
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tion within each of the openings 142 is an elongated, light-
weight print hammer %2. Due to the alignment of the
openings 142 with the belts 42, a print hammer 92 is
aligned substantially normal to each belt 42 as well as the
platen 10 in a plane of the opening 40. The lightweight
print hammers 92 each have a ramped forward face 143
facing a belt 42 and a rear face 144 extending beyond
the slot 134 internal to the belt 42. 'As represented in
FIGURE 1, the hammer. 92 includes a slot 146 in one of
its longitudinal surfaces. Extending into the slot 144
torough an opening 148 in the base portion 13¢ of ‘the
L-shaped member 122 is a spring arm 158. The spring
arm 150 forms one finger of a spring plate 151 (see FIG-
URE 3) which is coupled to the member 84 as indicated
at 152. The spring arm 150 is shaped to exert a force
on the hammer which normally urges the hammer out of
contact with its asscciated belt 42. )

In a similar manner, such as represented by a’ spring
arm 154 (which forms one finger of a spring plate 155—
see FIGURE 3) extending into a slot 156 of a hammer
immediately adjacent the hammer 92 illustrated in FIG-
URE 1, each of the hammers 92 are slidably mounted nor-
mal to the platen 10 in an opening 40 and are normally
urged out of contact with the belts 42.

Since the hammers 92 are normally urged away from
the belts 42, to print with the print mechanism of the pres-
ent invention it is necessary to propel the hammers 92
forward against the belts 42. To provide means for selec-
tively actuating the hammers 92, the first and second plu-
rality of electromagnets, represented generally at 94 and
86, are coupled to the actuator support member 86,

The first and second plurality of electromagnets are cou-
pled in two separate rows along a rear face of the actua-
tor support member 86 on opposite sides of the plurality
of hammers 92. To provide for a highly compact actua-
tor design, the armatures of the first plurality of electro-
magnets are interlaced with the armatures of the second
plurality of electromagnets adjacent the rear face of the
hammers 92. Accordingly, the armatures associated with
the first plurality of electromagnets contact the rear face
of alternate print hammers such as the first, third, fifth,
etc. while the armatures associated with the second plu-
rality of electromagnets $6 contact alternate print ham-
~ mers such as the second, fourth and sixth, etc. The com-
pact actuator design is further aided by alternating the
location of the field structures of the first and second plu-
rality of electromagnets relative to the actuator support
member 86. Thus, as illustrated in FIGURE 1, an elec-

_ tromagnet 158 of the first plurality of electromagnets 94
includes a nonmagnetic base member 168 coupled to the .

actuator support member 86 by a screw 162. Coupled
to the base 169 is a magnetic U-shaped field structure
164. A leg 165 of the field structure 164 supports a coil
168.

As illustrated, a leg 169 of the field structure 164 in-
‘cludes a slot 170 into which is tightly inserted a tongue
member 172. The tongue member 172 is positioned into
a slot 174 ‘which extends into a solid magnetic portion 176
of an armature 178. The armature 178, in addition to
- the solid portion 176, which extends adjacent the coil
166, also includes an arm member 189 attached to the
portion 176 as indicated and extending upward adjacent
the hammers 2.

Attached to the upper end of the arm member 186 is
a second solid member 182. The second solid member
182 is positioned to strike a rear face 144 of the ham-
mers 92 when the electromagnet 158 is actuated.

A spring member 184 is coupled by pins 186 and 188
between the member 176 and the leg 169. The spring
normally urges the armature 178 to pivot around a point
defined by the tongue 172 and the slot 174, thereby main-
taining the member 176 away from the coil 168 and the
member 182 against a stop portion 19¢ of the actuator
support member 86.

A second -electromagnet 192, adjacent the electromag-
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net 158, also includes a nonmagnetic base member 194
coupled to the actuator support member 86 by a screw
196. Coupled to the base member 194 is a magnetic U-
shaped field structure which supports a coil 198 and an
armature 230, The arrangement of the electromagnet 192
is more clearly illustrated with réference to an electro-
magnet 202 of the second plurality of electromagnets 96.

The electromagnet 202 and the electromagnet 3192 are
of similar construction except that the electromagnet 202
is inverted to extend an armature 204 downward to inter-
lace with the armature 176 of the electromagnet 158 and
the armature 266 of the electromagnet 88.

The electromagnet 282 includes. a . nonmagnetic base
member 266 which is coupled to the actuator support
member 86 by a screw 288. . Coupled to the base 285 is
a magnetic U-shaped field structure 21¢ for supporting a
coil 212 on one of its upwardly extending legs 214.

As illustrated, a leg 215 of the field structure 219 in-
cludes a-slot 216 into which is tightly positioned a tongue
member 218. The tongue member 218 fits into a slot 220
in a solid magnetic member 222 of the armature 204.. The
armature 284, in addition to the member 222, which ex-.
tends adjacent the coil 232, also includes an arm member
224 which is attached to the member 222 as indicated.
The arm member 222 extends downward adjacent the
hammers 92. A second solid member 226 is attached to
the arm 224 and is positioned to strike a rear face 144 of
a hammer 92 when the electromagnet 202 is actuated.

A spring member 22§ is coupled by pins 238 and 232
between the leg 215 and the solid member -222. The
spring 228 normally urges the armature 234 to pivot

arcund a point defined by the tongue 218 and the slot 220

40

55
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to maintain the member 222 away from the coil 212 and
the member 226 against the stop portion 199 of the actua-
tor support member &6.

An electromagnet 234, adjacent the electromagnet 282,
is coupled to the actuator support member 86 by a screw
236 extending into its base member 238. The electromag-
net 234 is constructed similar to the electromagnet 158
previously described. Thus, the coils of the electromag-

-nets of the first and second plurality of eleciromagnets

are alternately located adjacent to and remote from the
actuator support member 86 internal to the belts 42." This
provides a highly compact spacing of the armatures of
electromagnets of the first and second -plurality of electro-
magnets and thus, together with the aforementioned inter-
lacing of armatures, allows a maximum number of elec-
tromagnets to be mounted in a minimum of space.

As illustrated in FIGURE 3, the. support member 82
is coupled directly to a frame member 240 by a pair of
screw members 241 and 242. The frame member 249 .
extends substantially normal to the platen 19. ‘In this
manner the support member 82, including the hammers

2, the plurality of electromagnets 94 and 96 as well as
the belt tension apparatus 88, is cantilevered from the
frame 240 to extend internal to the belts 42. To provide
additional support for the support member 82, the sup- -
port member 82 includes a pair of pin members 243 and
244 which extend from a side of the support member re-
mote from the frame member 249. The pin members

243 and 244 extend into the frame member 68 and are

supporied by bores 246 and 248 which communicate there-
with. ) )

The frame member 249 also includes a pair of bores
250 and 252. The bores 259 and 252 communicale with
the ends of the drive shaft 52 and the driven shaft 63
remote from the frame 68. ‘Thus, the ‘drive shaft 52

. cantilevers from the frame.member 68 and is supported

in the bore 259 by the frame member 240, In a similar

.manner the driven shaft 63 is cantilevered from the frame

. member 68 and is supported in the bore 252 of the frame

75

member 240. In-this manner the print mechanism of
the présent invention is separable into two sections—the
shafts and belt assembly coupled to the frame member 63
and the hammer actuator assembiy coupled to the frame
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member 248. This construction provides for a simple
sliding assembly of the printer as well as ease in replacing
‘any part of the pnnt mechanism for maintenance pur-
poses.

To prmt with the present invention the electromagnets

re selectively energized to strike the rear face of particu-
lar print hammers.. To actuate the first and second
plurality of electromagnets, a plurality of electrical con-
ductors, indicated by the wire tubes 254 and 258, extend
‘from outside the printer through the frame member 248.
A pait of wires from the wire tube 254 is coupled to each
coil of the first plurality of electromagnets 94 while a
pair of wires from the wire tube 256 is coupled to each
‘coil of the second plurality of electromagnets $6. Thus,
by selectively energizing particular pairs of wires, par-
‘ticular electromagnets may be energized.

In response to a momentary current flow through a
particular coil, the armature associated therewith is at-

 tracted toward the coil to cause the arm of the armature

to strike the rear face of its associated print hammer.
‘The hammer is propelled toward the belt associated there-
with. - The actuation of the electrcmagnet is so timed
that the hammer strikes a tooth on the belt io force a
type character against the ribbon 36. The ribbon 36, in
turn, presses against print material to produce.a printing
thereon. After the type character presses against the
ribbon 36, the hammer rapidly rebounds. to its normal
position by operation of the spring associated therewith,
Thus, by selectively energizing the electromagnets, par-
ticular print hammers 92 are propelled against the tcothed
belts 42 to produce clear and rapid printing of the type
characters disposed on the flexible belts.
" In practice, extremely clear printing of the type char-
acters is produced with the print mechanism of the
present invention. This is due in. part to the flexibility
of the belts 42 as well as the rapidity of the hammer
operation. When a hammer strikes a tooth of one of the
belts the belt stretches slightly as the type character is
forced toward the platen. While the type character is
pressing against the platen, the belt associated therewith
continues to move. However, due to the flexibility of the
belt, the belt stretches slightly to allow the type char-
-acter to remain in pressure contact with the platen with-
out smearing the printed character. When the hammer
rebounds rapldly from the platen the belt springs back to
its normal position ready for another print operation.
~ Such flexibility may be provided by belts of different
composition. . For example, the belts may be of metal,
rubber, plastic or other materials of high strength and
long flex life. = Although any of the above materials may
be utilized, it has been found that a belt composed of
-plastic provides superior print characteristics. Such a
belt may be formed in a single mode operation and
- possesses the characteristic that it becomes stronger as it
is flexed. Also, a plastic belt has a high strength in the
areas of reduced cross-section as well as being a material
which will not pound down with continuous hammering.
Thus, as described, the present invention, by including
a plurality of inwardly toothed, continuous, flexible belts
which are simultaneously driven past a platen, as well as
_a print actuating mechanism mounted -internal to. the
flexible belts, provides a compact, rapid acting printer
for printing on documents of varying sizes at-extremely
high speeds
What is claimed is:
1. A high speed printer comprising:
a platen;

[}
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a plurality of contmuous flexible belts, each belt having .

type characters disposed on ifs outer surface;
- means for moving each belt to pass type characters in
: succession adjacent to the platen;
_ a support member mounted-internal to the belts;

70

“a plurality of lightweight elongated hammers aligned

in a common plane and mounted for sliding move-
“ment on the support member substantially normal

75

to the platen, each hammer baving a forward face
aligned with and immediately adjacent to a different
belt;

a first plurality of electromagnets coupled to the sup-
port member on one side of the plane of the ham-
mers, the electromagnet of the first plurality of
electromagnets each having an armature, the arma-
tures: of the first plurality of electromagnets being
hinged to strike a rear face of alternate ones of the
hammers to propel the aliernate hammers against
alternate belts toward the platen;

a second plurality of electromagnets coupled to the
support member on an opposite side of the plane of
the hammers, the electromagnets of the second
plurality of electromagnets each having an armature,
the armature of the second plurality of electromag-
nets being interlaced with the armatures of the first
plurality of electromagnets and hinged to strike a
rear face of alternate hammers to propel the alter-
nate hammers against alternate belts toward the
platen.

2. A high speed printer comprising:

a platen;

a first frame member;

a drive shaft journalled to the first frame member to

 extend substantially parallel to the platen;

a driven shaft journalled to the first frame member to
extend substantially parallel to the platen member in
a common plane with the drive shaft;

a plurality of continuous flexible belts, each belt having
type characters disposed on its outer surface, each
belt also being directed in driving engagement over
the drive shaft and driven shaft, respeciively;

a second frame member;

a support member coupled to the second frame mem-
ber internal to the belts;

a plurality of print hammers coupled to the support
member for movement substantially normal to the
platen, each hammer being aligned with and adja-
cent to a different belt;

and means coupled to the support member for selec-
tively propelling each print hammer against a belt
to force a type character against the platen.

3. The apparatus defined in claim 2 wherein the print

hammers are lightweight elongated hammers slidably
mounted on the support member for movement normal to

_t‘he platen and wherein the means for selectively propel-
-ling each hammer to strike a belt includes a plurality of

electromagnets coupled to the support member, each elec-

-tromagnet having an armature hinged to strike a differ-

ent elongated hammer when the electromagnet is ener-
gized, the apparatus also including means for normally
urging each hammer away from the platen and out of
contact with the belts.
4. The apparatus defined in claim 2 iacluding means
coupled to the support member and impinging the belts
for tensioning the flexible belts to maintain the belts over
the drive and driven shafts. -
5. The apparatus defined in claim 4 including means
for disengaging the means for tensioning to allow the belts
to be removed from the drive and driven shafts.
6. A high speed printer, comprising:
a platen;
means for clamping a. pr*nt medium to the platen,
a plurality of continuous belts each. forming a closed
loop and each carrying an array of type characters on
a surface facing the platen;

means for movably supporting the belts in closely spaced
relationship such that type characters on adjacent
belts are spaced apart only thhtly more than the
width of the belts,

means for moving the belts to transport the type char-

acters in succession adjacent the platen such that each
one of the plurality of type characters carried by
each of the belts is successively positioned directly
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opposite a different predetermined area of the print
medium clamped to the platen;

and a plurality of print units positioned within the loop
of the belts, each print unit being associated with a
different belt and including means for striking a sur-
face of its associated belt remote from the platen to
press a selected one of the type characters on the belt
into engagement with the print medium when the
selected character is opposite the associated prede-
termined area on the print medium.

7. In a high speed printer for printing a plurality of
characters on a print medium passing closely over a
platen, the combination of:

a plurality of continuous belts each forming a closed
loop and each carrying an array of type characters
on a surface facing the platen;

means for movably supporting the belts in closely
spaced relationship such that type characters on ad-
jacent belts are spaced apart only slightly more than
the width of the belts; ’

means for moving the belts to transport the type char-
acters in succession adjacent different areas of the
print medium clamped to the platen;

a plurality of print elements positioned within the loop
of the belts, each print element being associated with
a different belt and being mounted to strike a face of
the associated belt remote from the platen to press a
type character against the print medium;

and means positioned within the loop of the belts for
propelling selected print elements against their asso-
ciated belts to produce a selected printing of a plu-
rality of type characters on the print medium.

8. The apparatus defined in claim 7 including means
for normally urging each print element away from the
platen.

9. In a high speed printer for printing a plurality of
characters in a plurality of aligned character spaces on a
print medium passing over a platen, the combination of:

a drive shaft;

a driven shaft;
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a plurality of continuous belts, each belt forming a
closed loop and each having a plurality of type char-
acters disposed on its outer surface;

means for aligning the belts side by side to pass over the
drive shaft and the driven shaft such that each belt
is aligned with a different character space on the print
medium and that rotationi of the drive shaft causes
each one of the plurality of type characters to be
successively positioned directly opposite the charac-
ter spaces with which the belts are aligned;

a plurality of print units positioned between the drive
and driven shafts and mounted within the loop of
the continuous belts, each print unit being associated
with a different belt and each including means for
striking a surface 'of an associated belt remote from
the platen to press any selected one of the type char-
acters against the print medium in the associated
character space when the selected type character is
opposite the associated character space.

10. The apparatus defined in claim 9 wherein each print

unit includes a lightweight print element aligned with a
belt to strike an inner surface of the belt remote from the
platen and an electromagnet having an armature hinged
to strike a side of the print element remote from the platen
to propel the print element against the associated belt
when the electromagnet is excited.
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