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57 ABSTRACT 

A mosaic printer is provided with a cylindrical rotat 
ing drum on the outer surface of which is a raised spi 
ral threading, and a plurality of print hammers in the 
form of elongated plates is located along the length 
wise edge of said drum, the print medium moved be 
tween the drum and the hammers at a fixed speed dur 
ing printing. Each of the elongated plates is sloped in 
relation to the axis of the drum, the lower end of the 
plates, in relation to the movement of the print me 
dium, being directed towards the upstream side of the 
corresponding movement of the spiral threading, as 
compared with these plates. 

8 Claims, 14 Drawing Figures 
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MOSAIC PRENTER 

BACKGROUND OF THE INVENTION 
The present invention relates to a machine for print 

ing by means of dots, frequently called "a mosaic 
type', more particularly to a machine by which each 
character or symbol is formed by a plurality of dots, 
printed separately. 
A mosaic printing machine is a type of printer al 

ready known in the art. It includes, on the one hand, a 
cylindrical rotating drum whose surface carries a raised 
spiral threading, and, on the other hand, a multitude of 
print hammers in the form of elongated plates, aligned 
and positioned parallel to the axis of the drum. 
The print medium, for example, a sheet of paper, is 

located between the print hammers and the drum and 
moves perpendicularly to the axis of the latter. When 
one of these hammers is set in motion it presses this me 
dium against the spiral threading to print a dot whose 
shape corresponds with the surface of the contact be 
tween said spiral threading and the plate of said ham 

er. 

In this machine, every character, or symbol consists 
of dots arranged in rows and columns and is generated 
row after row, the rows of different characters or sym 
bols of one line being printed at the same time. 
However, such a machine has a serious disadvantage, 

for the print medium must be stopped during the print 
ing of a row of dots by a hammer, or else said row 
would not be parallel to the length of said medium. 
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Thus, not only does this stoppage during the printing . 
restrict the printing speed of the machine, but is is also 
necessary to provide a costly system for driving the me 
dium step by step because of the sequential printing of 
different rows of a symbol. The present invention cor 
rects this disadvantage. 

SUMMARY OF THE INVENTION 

According to the invention, the mosaic printer in 
cludes, on the one hand, a cylindrical rotating drum 
whose outer surface bears a raised spiral threading, and 
on the other hand, a plurality of print hammers in the 
form of elongated plates, positioned along said drum 
while a print medium passes between the latter and said 
hammers at a continuous speed during the printing. 
The printer is distinguished in that each of said plates 
is inclined in relation to the axis of the drum, the lower 
end of the plate in relation to the direction of the move 
ment of the print medium being directed towards the 
upstream side of the corresponding movement of the 
spiral threading, as compared with this plate. 
Thus, by selecting a suitable slope for said plates, es 

pecially as a function of the movement speed of the 
print medium, it becomes possible to strike a row of 
dots with a hammer without stopping the movement of 
said medium, said row being parallel to the width of the 
latter, after printing. The angle of slope of the plates to 
the axis of the drum may be determined in an exact 
manner as a function of the speed v of the movement 
of the print medium, of the pitch p of the spiral thread, 
of the angle 0 formed by a tangent to a point on the 
thread and the drum axis, and of the number of rota 
tions N of said drum per time unit. The result of the cal 
culation is as follows: 
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tgo a (v/pN - (vltg8)) 
So as to be in a position to simultaneously strike rows 
of lines of different symbols the centers of the plates 
are preferably aligned on a straight line parallel to the 
axis of the drum. 
According to a first version of embodiment relating 

particularly to a machine called a "full page dot 
printer,' which is capable of covering a full page with 
tightly positioned dots, the spiral threading consists of 
one single continuous spiral, and each plate is rectan 
gular and has a length that is roughly equal to the pitch 
of this spiral. The ends facing one another of two se 
quential plates may also slightly overlap, while being 
staggered at a level parallel to the movement of the 
print medium. Hence. the last and the first dot printed 
by two sequential hammers are adjoining so that unde 
sirable printing spaces are completely avoided. 
Also, in order to prevent a single hammer of a length 

slightly greater than the pitch from striking the thread 
in two separate places, especially during the printing of 
the first or the last dot, said thread is equipped with a 
number of notches arranged in a strip parallel to the 
drum axis and separating the threading into a number 
of sequential and separate turns. The length of these 
notches (i.e., the width of that strip) is such that when 
one of the ends of a plate is positioned straight above 
the edge of the notch of a turn, the other end of said 
plate is located opposite the notch of the corresponding 
adjoining turn. 
According to a second mode of design, relating par 

ticularly to a line printer, the spiral thread consists of 
a series of identical spiral half-turns which are alternat 
ingly wound 180' around the drum axis in relation to 
the preceding one, the ends facing the two adjoining 
half-turns being separated from each other by the same 
span. Thus, each half-turn may be affiliated with the 
striking of a character, while the distance between said 
half-turns corresponds with the span between charac 
ters. 
Each plate may comprise two rectangular sections 

which are parallel and are an integral part of one an 
other, so that at their juncture point the end of the one 
directed towards the upstream side of the relative 
movement of the spiral thread is higher than the end 
facing the other section. Preferably, the shift in height 
of said ends is approximately equal to the half-height of 
a printing dot. Each of these plate sections is connected 
with one of two consecutive half-turns wound 180. 

If each half-turn corresponds with a printing possibil 
ity for x dots, and if the span between two sequential 
turns corresponds with y dots the length of such a plate 
has to correspond to 2 x + y dots. The pitch of each 
character being x + y dots, the span between the plates 
may bey dots so that the plates need not partially cover 
each other as was the case previously. They therefore 
could be shortened, compared to the preceding version 
of embodiment, which due to the reduction of their 
mass would favorably effect their speed. 
Due to the special form of these plates the transition 

on the level, of the distance between characters entails, 
therefore, no loss of time, for the first dot struck by the 
plate positioned on the downstream side of the move 
ment of the spiral threading may be printed immedi 
ately after the last dot has been printed by the plate po 
sitioned upstream of said movement. 
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BRIEF DESCRIPTION OF THE DRAWING 
The figures of the attached drawing will serve to in 

crease the reader's understanding of the operation of 
the invention, wherein: 
FIG. 1 is a side view in diagramatic form of a version 

of embodiment of the printer according to the inven 
tion; 
FIG. 2 is a partial view taken along the arrow F of the 

machine of FIG. 1; 
FIG. 3 illustrates in diagramatic form and in an en 

larged view, a part of the drum having a spiral thread 
ing, and the arrangement of the print plates in the posi 
tion of printing the first possible dot; 
FIG. 4 illustrates the principle of the invention; 
FIGS. 5 to 10 show the printing of the terminal and 

the intermediary dots in the machine of FIGS. 1 to 3, 
FIGS. 5, 7, and 9 showing in diagramatic form the front 
of the drum, while FIGS. 6, 8, and 10 represent the 
drum from the side; 
FIG. 11 shows the drum of an alternate embodiment 

of the invention; and 
FIGS. 12, 13, and 14 depict the operation of the ma 

chine whose drum is shown in FIG. 11. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The printing machine shown in FIGS. 1 and 2 is of 
the type called a "full page dot printer" which is capa 
ble of covering a full page with tightly placed dots. It 
includes a frame 1 on which is mounted a rotating drum 
2 driven in constant rotation by a motor 3, which may 
be for instance, a synchronous motor. The drum 2 is 
equipped on its periphery with a spiral threading 4 of 
square section, interrupted by notches 9 in the form of 
a longitudinal strip 5 of the width (see FIG. 3). Thus, 
the thread 4 is divided into a series of turns which are 
sequential and nearly complete, but separated. 
Facing the drum 2, as shown in FIG. 2, there is 

mounted a number of striking modules 8, distributed 
along said drum in a fixed position. These striking mod 
ules carry hammers 6 (see FIG. 3) which have the form 
of elongated plates whose length is roughly equal to, 
and preferably slightly greater than, that of the pitch p 
of the threading 4, and whose direction is sloped at an 
angle a to the axis 7 of the drum 2. The width of these 
plates may be roughly equal to the width of the thread 
4 
The striking modules 8 may be of any known type. 

The centers of the plates 6 are aligned on a straight line 
parallel to the axis 7 and the adjoining ends of two con 
secutive plates 6 overlap slightly, while being staggered 
in height (see FIGS. 5, 7, and 9). 
The print medium in the form of a strip 10 is fed b 

a roll 11 and passes between the drum 2 and the print 
hammers 6 moving in the direction of the arrow A. This 
medium may be an original 12 which is rolled up on a 
roll, not shown, or may be cut by means of a knife C, 
or a copy 13 which is rolled up in a roll 14 after being 
sent back on a drum 15. 
Hence, the turns of the thread 4 move from left to 

right (in FIGS. 2 and 3) in front of the hammers 6, 
while the print medium 10 passes from the bottom up 
wards (always in relation to these figures) between the 
drum 2 and the hammers 6. As a result a hammer 6 
when set in motion prints a dot on the medium 10 
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with the thread 4. When during a rotation of the drum, 
i.e. during one advance of the pitch 2 of the thread, a 
hammer 6 is set in motion in times, its interaction with 
a turn of said thread will entail the printing of n dots. 
The first of these dots will be printed by the left end of 
said hammer and the last dot by its right end. Each 
printed dot originates from a part of the hammer lo 
cated further to the right than that which performed 
the printing of a preceding dot, and further to the left 
than that which will accomplish the printing of a fol 
lowing dot. Obviously, not all of the possibilities for the 
printing of dots are necessarily utilized by one hammer 
during a complete revolution of the drum. Only those 
dots are printed which correspond with those of a row 
of a representation of a symbol to be reproduced. 
A synchronization disk, not shown, is attached onto 

the axle of the drum 2 by which, at any time through 
interaction with a transducer, the position of the thread 
4 in relation to the front of the hammers 6 may be de 
termined, and consequently, the spots where the dots 
have to be printed. 
The number of the hammers 6 depends on the length 

of the line to be printed and on the part of that line 
which can be printed by a hammer. In a preferred ver 
sion of design of the invention the length of the plates 
6 was chosen to be 5mm, while the widths of the thread 
4 and of the plates 6 are 0.25mm which enables each 
hammer to print approximately 20 square dots of 0.25 
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which is positioned at the place of contact of its surface 

x 0.25mm per revolution of the drum 2. It should be 
quite apparent that these dimensions are not limitative. 

If each strike of a hammer is for instance 2ms, the 
printing time for 20 dots will be 40ms. Since the ham 
mers are fed in parallel, this time is not affected by the 
length of the line to be printed (defined by the number 
of hammers), nor by the maximum number of dots 
which are to be printed in series by each hammer. 
The drum 2 and the print medium 10 are driven indi 

vidually by autosynchronous motors. The drive of the 
drum 2 is continuous and at a constant speed, while the 
speed of movement of the medium 10 is variable. This 
speed of the medium 10 is relatively low during sequen 
tial printing of rows of dots, but accelerated during line 
spaces or skipping of lines. FIGS. 3 and 4 illustrate in 
diagramatic form the principle of the invention. A plate 
6 is shown therein between two sections 4 and 4' of 
the turns of the thread 4 at a distance of pitch p. It is 
assumed that the plate 6 is sloped at an angle or to the 
axis 7, while the tangent to a point of the spiral thread 
forms an angle 6 with this axis. The rotation of the 
drum 2 causes a relative movement of the thread 4 in 
the direction of the arrow B. When the thread arrives 
at 4' at the left end of the plate 6, the plate is in a posi 
tion to print a dot at C. The thread 4 continues to pass 
in front of the plate 6 and the last dot D which the latter 
can print corresponds, in interaction of its right end, 
with the thread which has now reached the position 4'. 
However, as a consequence of the movement of the 
print medium in the direction of the arrow A the dot C 
has reached C" at the moment of the printing of dot D. 
For the dots printed during the passing from 4" to 4' 
to be positioned on a line CD, parallel to the width of 
the medium 10, hence parallel to the axis 7, it is neces 
sary that tga = CC'/CD, the dot D' being located up 
stream of the dot D by a distance of the pitchp. By set 
ting D'C' = x and CC" = d one may write tgo = d/p- 
and tg0s dly, consequently tgo of dip - (d/tg0). 
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If v is the designation for the speed of the movement 
of the medium 10, it may be written that d = vit, t being 
the time necessary for the rotation of the drum causing 
the passing of the thread from C to D. If it is taken into 
account that the angle a is small, this revolution is very 
close to a turn. It may then be writtent a 1/N, N being 
the number of turns of a drum per time unit. The dis 
tance d is now writtends VIN. When replacing d by 
that value tga s (v/pN) - (v/tg8) is found. 

In the frequent case in which 6 is close to ar/2, tga a 
vlpN may be written. It will thus be realized that a good 
approximation of the tangent of the incline angle of the 
plates 6 to the axis 7 must be roughly proportionate to 
the movement speed of the medium 10 and inversely 
proportionate to the product of the pitch of the thread 
4 by the number of turns of the drum 2 per time unit. 
This angle a is generally small, about a few degrees. 
Since the adjoining ends of two hammers 6 overlap 

slightly it could occur that during the printing of the 
end dots these hammers hit the thread 4 in two places 
and that they would thus print two dots instead of one. 
It is for that reason that the notches 9 were formed into 
the thread 4 into a longitudinal strip 5 of the width 1 
as shown by FIG. 3. 
FIGS. 5 to 10 illustrate the striking of different dots 

by three consecutive hammers 6', 6', and 6'. FIGS. 
5 and 6 show that during the printing of the first possi 
ble dot by the left end of these hammers their right end 
drops in front of the notches 9 and can, therefore, not 
execute the printing of a dot. In the same way, FIGS. 
9 and 10 show that during the printing of the last possi 
ble dot by the right ends of the hammers, their left ends 
drop facing the notches 9. FIGS. 7 and 8 illustrate the 
striking of an intermediary dot. The width 1 of the lon 
gitudinal strip 5 of the notches 9 is relative to the move 
ment of a turn between two successive hammer strikes. 

FIGS. 11 to 14 illustrate a variation in design of the 
invention of a type of printer for producing lines in par 
allel series, i.e. suited for the printing of a text by means 
of standard characters and symbols. The basic concept, 
and the operation of this line printer, are substantially 
similar to that of the above-described mode of embodi 
ment. Particularly, FIG. 1 is applicable without modifi 
cation to this variant. However, in this case, as shown 
by FIG. 11, the drum 2 has a spiral threading consisting 
of a series of identical spiral-threaded half-turns 16 
which are turned alternatingly by 180 corresponding 
to the previous series around the axis 7 of the drum 2, 
the ends 17 facing the two adjoining half-turns 16 sepa 
rated from each other by a fixed span e all along the 
drum 2. 
Each printing plate 18 includes two rectangular sec 

tions 19 and 20, parallel and solidly attached to each 
other. The two sections 19 and 20 are inclined by the 
same angle a to the axis 7 and their opposite ends are 
staggered in height by the half-height of a printed dot. 
At their point of juncture the end of the section 19, di 
rected to the upstream side of the relative movement 
(arrow B) of the spiral thread, is higher in comparison 
to the end of the other section 20. Each section 19 and 
20 is connected with the printing of a character. 
The interaction of a section of the plate 19 and 20 
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6 
plate 18 is consequently at least equal to 2 x + y dots, 
while the span fbetween sequential plates corresponds 
at the maximum with y dots. 
FIGS. 12, 13, and 14 show three different strike sec 

tions of the plate 18 in relation to the two half-turns 16' 
and 16', in sequence. In these figures the printed dots 
are marked by a cross-hatched surface. 
FIG. 12 shows the end of the half-turn 16' positioned 

in front of the section of the plate 19 in such a manner 
that, at that moment, the last dot of a row of characters 
associated with this section of the plate may be printed. 
The beginning of the half-turn 16' is approaching the 
section 20 of the plate 18. In FIG. 13, the half-turn 16' 
is in position in front of the section 20 corresponding 
with the first dot which is to be struck by that section. 
The half-turn 16' is moving away from the section 19. 

FIG. 14 shows the half-turn 16' in a position for 
printing the last possible dot with the section 20 of the 
plate, while the threading 16" approaches that section 
19 of the plate about to print the first dot correspond 
ing with that threading. 
What is claimed is: 
1. A mosaic printer, comprising a cylindrical rotating 

drum, the outer surface of said drum having a raised 
spiral threading, a number of print hammers in the 
form of elongated plates located along said drum, a 
print medium, means to move said print medium be 
tween said drum and said hammers at a fixed speed 
during printing, each of said plates being inclined rela 
tive to the axis of said drum in order to compensate for 
the continuous displacement of said print medium, the 
length of each of said plates being slightly greater than 
the pitch of said spiral with the adjoining ends of adja 
cent plates overlapping longitudinally, said threading 
having a plurality of identical notches arranged in a row 
parallel to said drum axis, said notches dividing the 
threading into consecutive separate turns. 
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with a half-turn 16 corresponds with a possibility of 65 
printing successively x dots, while the spane between 
the sequential half-turns (i.e. between adjoining char 
acters) corresponds with y dots. The total length of a 

2. A machine according to claim 1, characterized in 
that the length of the notches is such that when one of 
the plate ends is positioned directly above a turn the 
other end of said plate is located opposite the notch of 
the corresponding adjoining turn. 

3. A machine according to claim 1, characterized in 
that the spiral thread consists of a series of identical spi 
ral half-turns which are turned alternatingly 180° in re 
lation to the preceding one around the drum axis, the 
ends opposite the two adjoining half-turns being sepa 
rated from each other by a constant span. 
4. A machine according to claim 3, characterized by 

each half-turn being associated with the printing of a 
character, while the interval between said half-turns 
corresponds with the span between characters. - 

5. A machine according to claim 3, characterized in 
that each plate has two parallel rectangular sections ex 
tending in opposite directions from a connecting sec 
tion joining adjacent ends of said rectangular section, 
the rectangular section positioned on the upstream side 
of the connecting section relative to movement of the 
spiral threading having its end joined to the down 
stream end of said connecting section relative to the di 
rection of movement of said print medium. 

6. A machine according to claim 5, characterized in 
that the length of said connecting section is roughly 
equal to half the height of a print dot. 

7. A machine according to claim 5, characterized in 
that each rectangular section of the plate is associated 
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with one of two consecutive half-turns rotated by 180. ized in that the length of a plate corresponds at least 
with 2 x + y dots, while the span between two consecu 

8. A machine according to claim 7, in which each tive plates is at the most equal to a distance corre 
half-turn and plate section are adapted for printing x as 
dots and in which the span between two sequential 5 sponding with y dots. 
turns corresponds with the width of y dots, character- ck k k k 
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