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57 ABSTRACT 
A print head travelled lengthwise with respect to a 
cylindrical rotary drum provided on its outer periphery 
with a plurality of ridges extending parallel to the axis 
has two or more print hammers electromagnetically 
driven. The print hammers are arranged parallel to one 
another at a distance corresponding to a horizontal 
pitch of a dot matrix and are changeably driven with 
intervals which the corresponding ridge of the drum 
requires to move a vertical pitch of the dot matrix. 
Further, in order to avoid a bad influence of a nonuni 
formity of rotation of the drum to the printing quality, 
the print hammers have a plurality of bumps for form 
ing dots on the respective striking surfaces and each of 
the ridges has a periphery surface of a width greater 
than a thickness of the print hammer. 

14 Claims, 3 Drawing Figures 
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1. 

CROSS HAMMER DOT PRINTER 

This invention is relates to a cross hammer dot 
printer. 
There is known a cross hammer dot printer which 

comprises a cylindrical rotary drum having a plurality 
of ridges parallel to the axis on its outer periphery and 
a print head which travels in a direction transverse to 
the direction of advance of paper in front of the rotary 
drum. The print head has a single print hammer facing 
opposite to one of the ridges of the rotary drum in a 
substantially intersecting manner. Each of the ridges is 
positionable so as to face the print hammer upon rota 
tion of the rotary drum. As the printhammer is electro 
magnetically driven, it impacts against the correspond 
ing ridge and then a dot is formed at a position of inter 
section between the print hammer and the correspond 
ing ridge. The corresponding ridge is displaceable to 
change the position of intersection relative to the print 
hammer in the direction of a column of a dot matrix 
upon rotation of the rotary drum, and at the same time 
the print hammer is displaceable to change the position 
of intersection relative to the corresponding ridge in the 
direction of row of the dot matrix upon travelling of the 
print head. During of rotation the rotary drum and 
travelling of the print head, the print hammer is selec 
tively driven so that the desired characeters and so forth 
are formed on the paper. Such a known cross hammer 
dot printer having a single print hammer is inferior with 
respect to the printing speed in comparison with the 
other dot printer such as a wire printer. Further, since 
the positions of dots are decided by the position of 
intersection between the print hammer and the ridges, it 
is directly subject to irregularity in the arrangement of 
dots if the rotary drum undergoes a nonuniform rota 
tion due to backlash of a gear train for driving the ro 
tary drum and/or unbalance of an inertia of the rotary 
drum. Therefore, the known cross hammer dot printer 
is inferior to the other dot printer with respect to the 
printing quality also, 
An object of the present invention is to provide a 

cross hammer dot printer capable of forming characters 
and so forth at a very high speed. 
Another object of the present invention is to provide 

a cross hammer dot printer capable of forming charac 
ters and so forth with a good printing quality, 
The invention is illustrated, merely by way of exam 

ple, in the accompaning drawings in which; 
FIG. 1 is a cross sectional view of a cross hammer dot 

printer according to the present invention; 
FIG, 2 shows a relation between print hammers of a 

print head and one of ridges of a rotary drum; 
FIG. 3 illustrates, as an example, a dot-matrix charac 

ter "K" which is formed by the cross hammer dot 
printer of the invention, 

Referring to FIG, 1, a cylindrical rotary drum 1 
which is driven to continuously rotate counterclock 
wise has a plurality of ridges 2 on the outer periphery 
thereof, The rotary drum 1 has a length longer than a 
width of a paper 3 and the ridges 2 are integrally formed 
so as to extend parallel to the axis of the drum over its 
total length. A print head 5 is disposed opposite to the 
rotary drum 1 via the paper 3 and an ink ribbon 4 and 
comprises a carriage 6 for travelling the print head 5 
and which is slidably received on two guide shafts 7 and 
a carrier plate 9 secured to the carriage 6 by means of 
screws 8. In the case of the present embodiment, two 
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2 
print hammers 10, 10a are arranged adjacent parallel to 
each other on the carrier plate 9 and extend so as to 
substantially intersect one of the ridges 2 of the rotary 
drum 1. Free ends of the print hammers 10, 10a are 
located at a central position of the carriage 6 and the 
other ends are disposed at lower and upper positions 
respectively. 
The electromagnetic driving devices for actuating 

the print hammer 10, 10a have the same configuration 
and thus only the device for the printhammer 10 will be 
described hereinafter. With respect to the device for the 
print hammer 10a, the corresponding part is indicated 
by using the same reference number with the small 
appendix character a in the drawings. 
The end of the print hammer 10 is supported by a 

pin-shaped movable yoke 11 which is secured to a free 
end of a resilient arm plate 12. The arm plate 12 is fixed 
together with a spacer plate 13 and a front yoke 14 on 
the carrier plate 9 by means of a pin 15. The front yoke 
14 has a center hole through which a rear portion of the 
movable yoke 11 passes. An annular permanent magnet 
16 and a cap-shaped rear yoke 17 are fixed behind the 
front yoke 14. The yoke 17 has a post-like center yoke 
18 extending toward the movable yoke 11 from its bot 
tom and arround which a coil 19 is wound. The mov 
able yoke 11 is magnetically attracted by the center 
yoke 18 so that the arm plate 12 is backwardly de 
formed against its own resilient force. As a driving 
current is supplied to the coil 19, a magnetic force of the 
center yoke 18 which is produced by virtue of a mag 
netic flux of the magnet 16 is canceled so that the mov 
able yoke 11 is released from attraction by the yoke 17 
and is moved forward by virtue of the resilient restoring 
force of the arm plate 12. Thus the print hammer 10 also 
moves forward and impacts the paper 3 and the ink 
ribbon 4 against one of the ridges 2 of the drum 1, 

FIG. 2 shows a relation between the print hammers 
10 and 10a and a corresponding ridge 2 of the rotary 
drum 1. Upon travelling of the head 5, the print ham 
mers 10 and 10a are displaceable relative to the corre 
sponding ridge 2 in a direction of travelling of the head 
5, i.e. in a horizontal direction. At the same time, the 
corresponding ridge 2 is displaceable relative to the 
print hammers 10 and 1.0a in a vertical direction upon 
rotation of the rotary drum 1. Due to such a relative 
motion between the corresponding ridge 2 and the print 
hammers 10 and 10a, in order to form dots in the direc 
tion of a column of the dot-matrix in a vertical line, each 
of the print hammers 10 and 1.0a is inclined at a prede 
termined angle with respect to the normal as shown in 
FIG, 2. The print hammers 10 and 10a may be provided 
on their striking surfaces with a plurality of bumps 20 
and 20a integrally formed therewith for impacting 
against the corresponding ridge 2, 
FIG, 3 shows, by way of example, a dot-matrix char 

acter "K" which is formed by the printer of the inven 
tion. The bumps 20 and 20a are respectively arranged at 
equal distances corresponding to twice the vertical 
pitch Pv of the dot matrix, Namely, the bumps 20 of the 
print hammer 10 are positioned on the first, third, fifth 
and seventh rows of the dot-matrix and the bumps 20a 
of the print hammer 10a are positioned on the second, 
fourth and sixth rows of the dot-matrix. Further, the 
print hammers 10 and 10a of the embodiment are lo 
cated parallel to each other at a horizontal distance 
corresponding to twice the horizontal pitch Ph of the 
dot-matrix and each of the ridges 2 has a periphery 
impact surface of a width. W greater than a predeter 
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mined size which, in the case of the embodiment, is 
greater than the width of the print hammers 10 and 10a 
or greater than the diameter of the bumps 20 or 20a, 

Printing operation for forming the character "K" as 
shown in FIG. 3 will be set forth hereinafter. In FIG. 3, 
O are dots formed by the print hammer 10, and O are 
dots formed by the print hammer 10a, Supposing now 
the leading print hammer 10 is positioned at a position 
corresponding to the third column of the dot-matrix, 
the print hammer 10a would be positioned at the posi 
tion corresponding to the first column. Then, as the 
ridge 2 comes to a position corresponding to the second 
row, the print hammer 1.0a is driven so that a dot is 
formed at a position corresponding to the first column 
second row. In succession, as the ridge 2 is displaced to 
a position corresponding to the third row, the print 
hammer 10 is driven so as to form a dot at a position 
corresponding to the third column third row, and as the 
ridge 2 is displaced to a position corresponding to the 
fourth row the print hammer 10a is driven so as to form 
a dot at a position corresponding to the first column 
fourth row. In this way, the print hammers 10 and 10a 
are alternately driven at intervals which the corre 
sponding ridge 2 requires to move a vertical pitch Pv of 
the dot-matrix and the print hammers coact together to 
jointly form the desired characters or the like. In the 
case of printer having twin hammers 10 and 10a such as 
the presently disclosed embodiment, the print hammers 
10 and 10a serve to form dots at odd and even numbered 
rows respectively, and the print hammer 10a forms dots 
between dots which are formed by the leading print 
hammer 10, 
The rotary drum 1 may rotate somewhat nonuni 

formly due to an unbalance of its inertia and/or back 
lash between the driving gears (not shown). However, 
since the print hammer 10 and 10a of this embodiment 
have the bumps 20 and 20a, the positions of the dots of 
each rows are unconditionally decided by the bumps 20 
and 20a. Therefore, when forming, for example, a hori 
zontal line, the dots, in particular the dots of the direc 
tion of each row, are in line in an orderly way even 
though there occurs a somewhat nonuniformity in rota 
tion of the drum 1. 
The invention is not limited to the disclosed embodi 

ment and can be suitably modified. For example, the 
bumps of the print hammers can have a rectangular or 
square shape. Further, depending on circumstances, the 
bumps may be eliminated altogether. In such a case, 
each of the ridges should have a periphery surface of a 
width substantially equal to a thickness of the print 
hammer. Still further, the distance between the print 
hammers can be decided to any value if it is a multiple 
of the horizontal pitch of the dot-matrix, and the num 
ber of print hammers can be changed to three or more 
if desired. In addition, with respect to the driving means 
for the print hammers, it is possible to use a moving coil 
type device instead of a fixed coil type device as in the 
disclosed embodiment, 
According to the cross hammer dot printer of the 

invention as described above, since the print head has 
two or more print hammers changeably driven at inter 
vals which the corresponding ridge requires to move a 
vertical pitch of the dot-matrix, it is capable of forming 
the desired characters and so forth at a very high speed, 

Further, since the print hammers are changeably 
driven without being driven at the same time, a peak of 
the driving currents is the same in comparison with the 
conventional cross hammer dot printer having a single 
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4. 
print hammer and there is no requirement to use a large 
power supply device. In addition, in the case that the 
print hammers are provided on the striking surfaces 
thereof with a plurality of bumps which are arranged at 
positions corresponding to the rows of the dot-matrix, a 
printing quality is very good. Further, since high accu 
racy is not required in controlling the rotation of the 
rotary drum, the manufacturing cost can be reduced 
and the printer can be easily produced. 
What is claimed is: 
1. A cross hammer dot printer comprising: a print 

head carrying thereon two or more electromagnetically 
driven printhammers and being displaceable lengthwise 
with respect to a cylindrical rotary drum disposed in 
spaced relation therefrom, said rotary drum being pro 
vided on the outer periphery thereof with a plurality of 
ridges extending parallel to the axis of rotation thereof, 
each of said ridges being positionable so as to intersect 
said print hammers during rotation of the rotary drum 
to enable the printing of a dot matrix, means mounting 
said print hammers parallel to and spaced from one 
another at a distance corresponding to a multiple of a 
horizontal pitch of the dot matrix, and means for 
changeably driving said print hammers at intervals cor 
responding to the time required for the corresponding 
ridge to move a vertical pitch of the dot matrix during 
rotation of the rotary drum, 

2. A crosshammer dot printer as claimed in claim 1 in 
which each of said print hammers extends alternately 
from lower and upper positions of said print head so as 
to direct a striking surface of the free end thereof 
toward center, 

3, A cross hammer dot printer comprising: a print 
head carrying thereon two or more electromagnetically 
driven print hammers and being displaceable lengthwise 
with respect to a cylindrical rotary drum disposed in 
spaced relation therefrom, said rotary drum being pro 
vided on the outer periphery thereof with a plurality of 
ridges extending parallel to the axis of rotation thereof, 
each of said ridges being positionable so as to intersect 
said print hammers during rotation of the rotary drum 
to enable the printing of a dot matrix, means mounting 
said print hammers parallel to and spaced from one 
another at a distance corresponding to a multiple of a 
horizontal pitch of the dot matrix, means for change 
ably driving said print hammers at intervals correspond 
ing to the time required for the corresponding ridge to 
move a vertical pitch of the dot matrix during rotation 
of the rotary drum, and each of said print hammers 
having a plurality of bumps for forming dots on a strik 
ing surface of the free end thereof, 

4. A cross hammer dot printer as claimed in claim 3 in 
which each of said print hammers extends alternately 
from lower and upper positions of said print head so as 
to direct a striking surface of the free end thereof having 
said bumps toward center, 

5. A cross hammer dot printer as elaimed in claim 3 or 
4 in which said bumps are relatively out of position 
between said print hammers and are positioned at leea. 
tions corresponding to rows of the dot matrix, 

6. A cross hammer dot printer as claimed in claim 3 or 
4, in which each of said ridges has a periphery surface of 
a width greater than a thickness of said print hammer, 

7. In a cross hammer dot printer for printing dot 
matrix characters comprised of columns and rows of 
dots: a rotationally driven drum having a plurality of 
circumferentially spaced apart ridges extending parallel 
to one another and parallel to the axis of rotation of the 
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drum; a print head displaceable lengthwise with respect 
to the drum in spaced relation therefrom; and means 
including a plurality of electromagnetically actuatable 
print hammers mounted on the print head in spaced 
relation with respect to the direction of displacement 
thereof and coacting together to jointly effect the print 
ing of one dot-matrix character in response to selective 
actuation of the print hammers such that the actuated 
print hammers impact the drum ridges during rotation 
of the drum to cause the printing of one dot of the 
dot-matrix character for each print hammer actuation. 

8. A cross hammer dot printer according to claim 7; 
wherein the means including a plurality of electromag 
netically actuatable print hammers comprises means 
mounting alternate ones of the print hammers so as to 
extend downwardly from an upper part of the print 
head and alternate ones of the print hammers so as to 
extend upwardly from a lower part of the print head. 

9. A cross hammer dot printer according to claim 8; 
wherein the print hammers extend parallel to one an 
other and are spaced apart from one another a distance 
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6 
corresponding to a multiple of the column pitch of the 
dot-matrix. 

10. A cross hammer dot printer according to claim 8; 
wherein the impact surface of the drum ridges has a 
greater width than that of the print hammers. 

11. A cross hammer dot printer according to claim 8; 
wherein the print hammers extend parallel to one an 
other and are inclined a predetermined angle with re 
spect to the normal. 

12. A cross hammer dot printer according to claim 7; 
wherein the print hammers extend parallel to one an 
other and are spaced apart from one another a distance 
corresponding to a multiple of the column pitch of the 
dot-matrix. 

13. A cross hammer dot printer according to claim 7; 
wherein the impact surface of the drum ridges has a 
greater width than that of the print hammers. 

14. A cross hammer dot printer according to claim 7; 
wherein the print hammers extend parallel to one an 
other and are inclined a predetermined angle with re 
spect to the normal. 
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