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The present invention relates to printing devices and, 
more speci?cally, to an impelled ?owable ink high-speed 
printing device. 
Many modern high-speed printers are dependent upon 

mechanical impact to transfer the characters to be printed 
from an embossed type slug or type wheel to the record 
material through a transfer medium such as an inked rib 
bon. Generally, the mechanical impact necessary with 
printers of this type is produced by mechanically, pneu 
matically, or electromagnetically operated hammers. The 
mechanical linkages required to operate the hammers at 
the high-speed requirements of today are subjected to con 
siderable inertial problems and related mechanical stresses; 
therefore, the problem of maintaining these printers in 
operating condition is a signi?cant factor. Moreover, the 
attendant high noise and vibration levels of these printers 
at high speeds is also quite objectionable. 
Thermal and electrostatic type printers which require no 

mechanical motion to perform the printing operation have 
been developed to eliminate most of the maintenance 
problems which are present with impact type printers. 
However, printers of this type require special papers or 
record materials which are sensitive to heat or an electrical 
charge or ?eld. Although papers of this type are commer 
cially available, they are much more expensive than ordi 
nary papers of record quality. 
As the use of high-speed electronic data-processing 

equipment is becoming increasingly popular, the require— 
me-nt of a high-speed device which will provide for print 
ing upon any record material without mechanical impact 
motions to perform the printing operation is apparent. 

It is, therefore, an object of this invention to provide 
an improved high-speed printing device. 

It is an additional object of this invention to provide 
an improved high-speed printing device which performs 
the printing operation upon any record material without 
mechanical impact motion. 

In accordance with this invention, a high-speed print 
ing device which performs the printing operation upon any 
record material without mechanical impact motion is 
provided wherein a ?owable marking material which is 
carried by a plurality of depressions in a marking material 
carrier is impelled from the carrying depressions by an 
impelling force positioned in operative relationship there 
with and deposited in the form of printed character out 
lines upon a record material which is positioned between 
the marking material carrier and the source of impelling 
force. 
For a better understanding of the present invention, to 

gether with additional objects, advantages, and features 
thereof, reference is made to the following description and 
accompanying drawings, in which: 
_ FIGURE 1 shows a marking material carrier in the 
form of a drum, 
FIGURE 2 schematically shows a system which utilizes 

a drum type marking material carrier, 
FIGURE 3 shows a source of magnetomotive impelling 

force which may selectively produce a shaped magnetomo 
tive force pattern, 
FIGURE 4 illustrates an acceptable marking material 

carrier having the marking-material-carrying depressions 
arranged in columns and rows, 
FIGURE 5 is a view, partially in section, of a record 
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material positioned between the marking material carrier 
and the source of magnetomotive impelling force, 
FIGURE 6 illustrates the type characters which may 

be printed through the use of a source of magnetomotive 
impelling force as shown in FIGURE 3, 
FIGURE 7 is an alternate marking material carrier 

in the form of a drum, wherein the carrying depressions 
are the characters to be printed which have been engraved 
into the surface thereof, and 
FIGURE 8 schematically shows a system which utilizes 

a belt type of marking material carrier. 
With the novel printing device of this invention, the 

marking material is carried in carrying depressions upon 
the surface of a marking material carrier and is trans 
ferred to a record material by being impelled from the 
carrying depressions by the action of an impelling force. 
There is a wide selection of impelling forces which may 
be used in this regard. For example, magnetic and elec 
trostatic attraction forces have been found to be quite 
satisfactory. As the marking material is impelled, it must 
be ?owable, and, should either magnetic or electrostatic 
forces be employed, it must react to the in?uence of these 
forces. 

In a practical application of this invention, magnetic 
attraction forces were employed, and the marking material 
was a ?nely-divided magnetic powder consisting of: 

Material Propor- Commercially Available 
tion, From~ 

Percent 

Iron Powder ________________ __ 40 Hoeganaes Sponge Iron 
Corp. 

Piccolastic Resin DelOO _____ __ 30 Pennsylvania Industrial. 
Piccolastic Resin 0-125 _____ __ 20 Pennsylvania Industrial. 
Nig'rosme SSB ______________ __ 4 Altlied Chemical Corpora 

ion. 
Carbon Black Imp __________ __ 4 Ctzlumbia Carbon Corpora 

ion. 
Iosol Black __________________ __ 2 Keystone Aniline and Chem 

ical Company. 

These materials were ball-milled together several hours, 
sifted, and blended. The plastic resin components polym 
erized, upon being heated, to an insoluble polymer. 
Therefore, this marking may be permanently set by heat, 
as will ‘be ‘brought out later. 
The novel features of this invention will ‘be described 

on the basis of a magnetomotive impelling force ‘acting 
upon the marking material formulation herein-above set 
forth. It is to be speci?cally understood that other im~ 
pelli-ng forces may be employed and that liquid, paste, 
or other ?owable marking materials having the required 
characteristics may be used without departing from the 
vspirit ‘of the invention. ' 
The characters to be printed may be outlined by selec 

tively shaping the impelling force in the ‘form of the 
character to be printed, or the carrying depressions in the 
surface of the marking material carrier may be shaped 
in the form of the characters to be printed, whereby each 
character may be transferred by ‘selective application of 
the impelling force. With the former, the characters are 
outlined as a series of shaped spots, as ‘shown in FIGURE 
6; with the latter, the characters are outlined as with con 
ventional printing methods. The shaped impelling force 
technique is probably more ?exible and permits faster 
character selection than the alternate technique, and will 
be described ?rst. ' ' 

For purposes of illustrating the features of this inven 
tion, the printing of a single character by the shaped im 
pelling force technique will be described. Referring to 
FIGURE 4, there is illustrated a marking material car 
rier 110, having thirty~?ve ma-rking-material-carrying de 
pressions upon its surface, arranged in the form of a 
matrix of ?ve columns, A, B, C, D, and E, ‘and seven 
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rows, 1, 2, 3, 4, 5, 6, and 7. It is to be understood that 
this invention is not to be limited to this speci?c arrange 
ment of the marking-material-carrying depressions, as al 
ternate arrangements or patterns maybe used. However, 
it has been found that all of the letters of the alphabet 
and all of the numerical digits may be conveniently 
printed with this arrangement of mar-king-material-carry 
ing depressions. 
The source of shapable impelling force may be mag 

netomotive and may consist of a plurality of elongated 
magnetic pole pieces, one for each marking-material-carry 
ing depression, arranged in such a manner that each pole 
piece and the corresponding marking-material-carrying 
depression are positioned substantially in register with 
each other when the marking material carrier and the 
source of magnetomotive impelling force are placed in 
operative position. With the marking-material-carrying 
depressions arranged as shown in FIGURE 4, the pole 
pieces of the magnetomotive impelling force source are 
also arranged in columns and rows, corresponding to 
those of the record-material-carrying depressions in the 
marking material carrier 10. In FIGURE 3 is illustrated 
a suitable magnetomotive impelling force source for use 
with this invention. To avoid drawing confusion, only 
those elongated pole pieces which correspond to Row 7 
and Column E of the marking material carrier 10 of FIG 
URE 4 have been illustrated. It is to be understood, how 
ever, that a pole piece is required for each of the mark 
ing-material-carrying depressions contained in the mark 
ing material carrier 10 and must be arranged in a manner 
to substantially correspond thereto. For purposes of this 
description, the pole pieces of FIGURE 3 which have 
been illustrated are referenced as P7A, P7B, P7C, P7'D, 
P7115, P6151, PSE, =P4E, P3E, P2E, and P1E. Each of the 
elongated magnetic pole pieces has wound thereon an 
individual electrical coil referenced in FIGURE 3 as 
07A, C713, C7C, C7D, C7E, 06E, 05E C4E, CSE, CZE, 
and and C11E, respectively. Energization by an electrical 
pulse of any one of these coils produces a magnetome 
tive force in the corresponding magnetic pole piece in a 
manner which is well known in the art. In a practical 
application of this novel printing device, the elongated 
pole pieces were made up of .010" diameter pure an 
nealed soft iron wire, and the corresponding coils con 
sisted of 200 turns of copper wire. Ferrite materials may 
also he used for these pole pieces. To produce the re 
quired magnetomotive force to impel the ?owable mark— 
i-ng material from the corresponding marking-materiaL 
carrying depressions, each of these coil-s was energized by 
two amperes of direct current. To support this source of 
magnetornotive impelling force, the entire unit may be en 
closed within a plastic resin, or, alternatively, that portion 
of the several pole pieces which does not include the wind 
ings may be potted in a resin material to maintain them 
in their proper respective positions. With the latter alter 
native, the coils may be replaced in the event of the 
destruction of any one of them. 
To place the magnet-omotive force impelling force 

source in operative relationship with the marking ma 
terial carrier 10 (FIGURE 4), the ends of the several 
pole pieces of the magnetomotive impelling force source 
are positioned substantially in register with and displaced 
from the corresponding marking-material-carrying depres 
sions in the marking material carrier, and the record ma 
terial ‘is placed therebetween. This relationship is sche-V 
matical'ly illustrated in FIGURE 5, where the pole pieces 
P7‘E, PGE, PSE, P4E, P3-E, PZE, and P115‘, are located in 
register with the cor-responding marking-material-carrying 
depressions in the marking material carrier 10, and the 
record material 11 is disposed therebetween. The ener 
gization of any or all of the coils associated with the 
corresponding pole pieces creates therein a magnetomo 
tive force which impels the ?owable marking material 
from the corresponding marking-material-carrying depres 
sion in the carrier 10 in a direction toward the corre 
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spending pole piece. As the record material 11 is disposed 
therebetween, the impelled marking material is deposited 
thereon. From this description, it is readily apparent 
that this novel unit effects printing by outlining the char— 
acters to be printed as a series of shaped spots on the ' 
record material, as illustrated in FIGURE 6. 

Since each of the electrical coils of the pole pieces of 
the source of magnetomotive impelling force may be in 
dividually and ‘selectively energized, the impelling force 
may be shaped by energizing selected ones of these coils 
to form the outline of the character to be printed. For 
example, to print the ‘letter “N,” illustrated in FIGURE 
6, the electrical coils associated with the magnetic pole 
pieces of the magnetomotive impelling force source corre 
sponding to the marking-material-carrying depressions 
1A, 2A, 3A, 4A, 5A, 6A, 7A, 4B, 3C, 2D, 1'E, 2B, 3B, 
4E, 5E, 6E and 7B are energized with an electrical pulse. 
The magnetomotive force produced in each of the corre 
sponding pole pieces may be thought of as shaped like 
the letter “N,” and the marking material contained within 
the corresponding marking-material-carrying depressions 
is impelled therefrom and deposited as a series of dots in 
the outline of the letter “N” upon the marking material 
disposed between the marking material carrier and the 
source of magnet-omotive impelling force. ‘In a similar 
manner, other selected combinations of electrical coils 
may be energized to produce in the corresponding mag 
netic pole pieces a magnet-omotive impelling force which 
is shaped in the form of the outline of the character to be 
printed. As the source of the electrical pulses which are 
employed to energize the coils of the pole pieces of the 
magnetomotive impe‘lling force source may be conven 
tional in design and may be any one of the short-duration 
pulse circuits well known in the art, such as a one-shot 
multivibrator, for example, it has not been shown herein, 
in the interest of reducing drawing complexity. In a 
practical application of this invention, however, it was 
found that a pulse duration of ?ve microseconds was suf 
?ciently long to perform the printing operation. 
The size of the marking-material-carrying depressions 

is, of course, ‘dictated, to a large extent, by the size of the 
character to be printed. It has been found, however, that 
the legibility of the printed characters improves as the out 
line of the dots approaches the outline of a continuously 
written character. Round pole pieces may be used to 
transfer the marking material from square or rectangular 
cavity molds for more continuous character outlines. 
This ideal outline is more closely approached as the spac 
ing between adjacent elements, ‘both columns and rows, is 
minimized. In view of this, the most satisfactory characi' 
tors are printed by marking material carriers which have 
marking-material-carrying depressions of a width dimen 
sion substantially equal to the length dimension and as 
closely spaced as is practical without physical contact 
therebetwee-n. In the interest of drawing clarity, the spac 
ing between the marking-material-carrying depressions 
has been exaggerated in the pertinent ?gures. Further 
more, the marking-matedal~carrying depressions have 
been indicated in the drawings to be circular in form. It 
is to be speci?cally understood that other geometric 
shapes, such as rectangles, hexagons, or, possibly, tri 
angles, may be used without departing from the spirit of 
the invention. In ‘fact, rectangular marking-material 
carrying depressions are probably the most desirable; 
however, since the pole pieces of the magnetomotive im 
pelling force source which was used with the practical 
application consisted of circular iron wires, the corre 
sponding marking -material-carrying depressions were 
formed with a circular con?guration to conform thereto, 
thereby providing the most e?icient transfer of the mark 
ing material from the marking material carrier to the 
record material. The marking-material-carrying depres 
sions in the marking material carrier 10 were approx- 
imately .017 inch in diameter and .010 inch deep. 

After the marking material has been transferred to the 
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record material by the shaped magnetomotive force, it 
may be permanently ?xed by the application of heat in a 
manner to be later described in connection with a more 
practical printing unit employing the features just 
described. 

While the printing of only a single character has been 
described to illustrate the principles of this invention, 
the features are readily adaptable to line printing or page 
printing. 
To provide line printing, the marking material carrier 

device may be extended to accommodate additional col 
umns of marking-material-carrying depressions. With 
additional columns of marking-material-carrying depres 
sions, additional characters may be printed in the same 
line without additional movement of the record material 
of the printing device. It follows, therefore, that the 
marking material carrier may be extended to accom 
modate enough additional columns of marking-material 
carrying depressions to print a line of characters with 
each position of the record material. The line of char 
acters may be printed simultaneously or sequentially 
across the record material as determined by considera 
tions with which this speci?cation is not concerned. 
To provide page printing, the marking material carrier 

may also be extended to accommodate additional rows of 
marking-material-carrying depressions. With additional 
rows of marking-material-carrying depressions, addi 
tional lines of characters may be printed without addi 
tional movement of the record material or the printing 
device. 

In each instance, it is necessary that the impelling force 
source be comparably enlarged to provide a pole piece 
for each marking-material-carrying depression. It is not 
necessary, however, that the enlarged impelling force 
source be of “one-piece” construction. In fact, to fa 
cilitate manufacture and maintenance, the larger impelling 
force source is better to be built up of smaller segments. 
It is only necessary that the impelling force source have 
a plurality of pole pieces and associated selectively en 
ergizable electrical coils wound thereupon and be posi 
tioned relative to the marking material carrier in such a 
manner that each of the pole pieces is in substantial regis 
ter with and displaced from a corresponding marking 
material-carrying depression upon the surface of the 
marking material carrier for impelling, upon the energiza 
tion by an electrical pulse of selected ones of the elec 
trical coils, the ?owable marking material from those 
marking-material-carrying depressions corresponding to 
those pole pieces associated with the energized coils. 

Because the marking material which is impelled from 
the marking-material-carrying depressions must be re 
placed to provide a continuous printing operation, con 
tinuous marking material carriers are important; that is, 
a carrier device which has many more marking-material 
carrying depressions than are necessary to print the de 
sired characters whereby the depressions not adjacent the 
impelling force source are being replenished with mark 
ing material while the printing operation is taking place 
from another group of depressions. 

In a practical printing device, it was found that a con 
tinuous marking material carrier may be conveniently in 
the form of a cylinder or rotatable drum 20, as shown in 
FIGURE 1, but is not speci?cally limited to this form, as 
alternative carrier con?gurations may be employed with 
out departing from the spirit of the invention. The sur 
face of the marking material carrier is provided with a 
plurality of marking-material-carrying depressions in 
dicated generally at 21 (FIGURE 1) for carrying the 
marking material. While these depressions may be ran 
dom, so that a single pole piece may cover a number of 
them, it has been found to be probably more satisfactory 
to arrange these depressions in such a manner as to form 
columns and rows should the drum carrier surface be 
thought of as a plane surface which has been wrapped 
around the circumference of the drum. That is, the mark 
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6 
ing-material-carrying depressions would be essentially ar 
ranged in columns and rows similar to those illustrated in 
FIGURE 4, but of a greater number. The drum 20 
is rotatable and may be of any desired length or may be of 
a speci?c length to accommodate a full-sized sheet of 
paper or of a size sufficiently Wide to accommodate 120 
characters, or any other desired printing width. As each 
character is printed to correspond to a matrix of mark 
ing-material-carrying depressions which, in this example, 
is ?ve in width, to print 120 characters across a sheet 
of ‘record material, 600 columns of depressions are re 
quired axially across the face of the drum. To provide 
spacing between the characters, added spaces may be left 
between every ?fth column. 

Referring now to FIGURE 2, an end view of an ap 
plication of the drum 20 of FIGURE 1, a supply of flow 
able marking material 22 is located as indicated in a 
suitable supply hopper 23. As the drum is rotated coun 
ter-clockwise, the marking-material-carrying depressions 
are ?lled from the supply 22 in ‘the hopper 23, and the 
excess is removed and leveled by a wiper seal 24, which 
may be a “doctor blade” of rubber, polyurethane, or other 
elastomeric material. As the drum continues to revolve 
counter-clockwise, the surface is thoroughly leveled and 
the surrounding matrix again cleaned by the action of an 
other ?exible w-iper 25, and any loose excess is removed 
by the associated vacuum exhaust port and hose 26. The 
record material 27, which may be in strip form, is passed 
over guide rollers 28 and 29, which direct it between the 
marking-material-carrying drum 20 and the source of 
magnetomotive impelling force 30, as indicated. This 
magnetomotive impelling force source may be that il 
lustrated in FIGURE 3, and the seven pole pieces of each 
column, which determine the height of the character to 
be printed, are herein indicated in exaggerated form in 
the interest of drawing clarity. To locate the several 
print positions as the drum revolves, a commutator 31 
(FIGURE 1) may be contacted by an electrical brush 
which produces an impulse at the end of each segment, 
herein indicated as axial lines, thereby indicating that the 
drum-type carrier is in a print position and that the mark— 
ing-material-carrying depressions provided in the surface 
of the record material carrier drum 20 are in substantial 
register with the corresponding pole pieces of the mag 
netomotive impelling force source 30. At this time, there 
fore, a character may be printed by energizing the proper 
coils of the source 30 to produce a magnetomotive im 
pelling force which is shaped as the character to be 
printed, in a manner previously explained in regard to 
FIGURES 3, 4, and 5. This commutator may also be 
located elsewhere, so long as it is associated with the 
drum. After the printing has been effected, the record 
material passes through a heating device 32, which, since 
it forms no part of this invention and may be any of the 
many conventional heating devices well known in the art, 
has herein been indicated in block form. This heat ?xes 
the marking material upon the record material, and the 
printing operation is complete. It is apparent that, with 
a drum type or similar type of marking material carrier 
as herein indicated, a line-at-a-time printer may be pro 
vided. If a commutator pulse is provided for every axial 
line of depressions, then facsimile printing can also be 
accomplished, or, by various commutator pulse counts, 
one may pulse various sectors of even larger arrays of 
pole pieces (such as 50 x 70) to print out many different 
area sizes, such as “headline types,” etc., intermixed with 
smaller text, all utilizing the same matrix of pole pieces 
controlled by external switching logic. 
As the logic circuitry which provides the energizing 

pulses for the magnetomotive impelling force source 30 
forms no part of this invention, it has not been included 
herein, in the interest of reducing drawing complexity. 

There is a wide latitude in the selection of materials 
which may be used for the marking material carriers, and 
the material in which the marking-material-carrying de 
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pressions are provided may be different from that of the 
core of the carrier. A very suitable drum-type marking 
material carrier of this type was found to be one having 
an aluminum core, about the circumference of which was 
secured a strip 40 of plastic material such as that marketed 
under the trademark “Te?on” by E. I. du Pont de 
Nemours and Company. The material of the marking 
material carrier, however, is not to be restricted thereto, 
as the marking material carrier material may be any of 
a wide variety which are substantially corrosion-free and 
which form a minimum of resistance to the impelling of 
the marking material therefrom. 
An alternative arrangement for the marking-material 

carrying depressions is shown in FIGURE 7, where the 
characters to be printed are engraved into the surface of 
the marking material carrier and are, themselves, the 
markingamaterial-carrying depressions. That is, the mark 
ing-material-carrying depressions are of the shape of the 
characters to be printed. All of the characters to be 
printed are included in a column about the circumference 
of the drum, and there may be as many of these columns 
as the number of lines to be printed thereby. As with 
the device previously described, with a IZO-character-per 
line printer, there would be‘120 engraved character col 
umns about the periphery of the drum. 
With marking-material-carrying depressions of this en~ 

graved character type, it is only necessary that the mag 
netomotive impelling force source have a single pole 
piece for each column, instead of the matrix of thirty 
?ve, as required with the printing technique previously de 
scribed, and it should be of a cross-sectional area suf 
?cient to cover the character size as determined by the 
size of the characters engraved into the surface of the 
marking material carrier drum. In a practical applica 
tion of this invention, it was found that a l/s-inch shaped 
spot of magnetic iron oxide powder ink composition 
could be impelled as an intact entity across an air gap 
of approximately 0.010 inch with perfect resolution by 
a ?ve-microsecond pulse energizing the coil of a single 
ferrite composition pole piece. 
As the logic required to energize the pole piece coil 

at ‘the proper moment when the character to be printed 
is in register with it in the row in which it is to be 
printed is well known in the art and may be similar to 
that used with impact printers and type wheels of well 
known design, it forms no part of this invention and has 
not been included herein in the interest of reducing draw 
ing complexity. 

It has been determined that, although an extremely 
short-duration pulse will start and impel the marking ma 
terial from the carrying depressions, the actual transfer 
from the carrying depressions onto the record material 
takes place over a longer period of time. This has proved 
to be a distinct advantage with a printing device as il 
lustrated in FIGURE 2. With this arrangement, the 
record material and the drum-type marking material car 
rier can move synchronously or together during the 
period that the record material is in contact with the 
drum. Therefore, the physical transfer of the marking 
material to the record material may take place for a 
considerable time after the initial kick or impelling force 
has been removed, and without smudging or streaking 
the print. 
An eight-inch-diameter drum, as an example, having 

line-printing matrices about its circumference on one 
fourth-inch centers, would need to rotate only one revolu 
tion in one second in order to print out one hundred lines 
per second. 
With a printer employing this novel concept, printing 

may be effected upon any grade of paper, the quantity 
of marking material transferred is metered and the edges 
are sharply de?ned, thereby insuring uniform quality 
print, it is silent in operation and simple in construction 
and maintenance, it may be adaptable to a variety of 
print widths, it will accept torn or damaged record ma~ 
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8 
terial without jamming, it is capable of dot-matrix or 
line-character printing, the printing element is synchro 
nous with the record material, and the period of con 
tact between the record material and the printing element 
is selectable by adjustment of the relative positions of 
the rollers 28 and 29, thereby permitting more’ thorough 
marking material setting. 
An alternate continuous marking material carrier ar 

rangement is shown in FIGURE 8, wherein the marking 
material carrier is in the form of a movable belt 41. This 
arrangement is very similar to that of FIGURE 2, and like 
parts have been given like characters of reference. The 
belt 41 may be endless, but not necessarily so, and is 
movable over pulleys 50 and 51. The marking-material 
carrying depressions are upon the surface of the belt 41 
and may be of either type hereinbefore described. With 
this arrangement, the added feature of a magnetic or elec 
trostatic device 52 may be employed to facilitate the re 
plenishment of the marking material in the carrying de 
pressions. 

While a preferred embodiment of the present invention 
has been shown and described, it will be obvious to those 
skilled in the art that various modi?cations and substitu 
tions may be made without departing from the spirit of 
the invention, which is to be limited only within the scope 
of the appended claims. 
What is claimed is: 
1. A printing ‘device for printing ‘on a record material 

without mechanical impact, comprising 
(a) a marking material carrier with a surface having 
a plurality of marking-materialacarrying depressions, 

(b) ?owable magnetically-in?uenced marking material 
disposed in each of said depressions, 

(c) means to produce an impelling magnetic force ca 
pable ‘of selectively impelling said flowable marking 
material from said depressions, the means to produce 
said impelling magnetic force being a plurality of 
magnetic pole pieces, each magnetic pole piece hav 
ing an associated selectively energizable electrical coil 
wound thereon, and 

((1) means to direct the record material between said 
marking material carrier and said impelling force 
means. 

2. A device as in claim 1 wherein the markingmaterial 
carrying depressions are circular in shape and are ar 
ranged into a matrix of columns and rows upon the sur 
face of said marking material carrier. 

3. A device as in claim 2 wherein each marking-ma 
terial-carrying depression is in register with a magnetic 
pole piece. 

4. A device as in claim 3 wherein the marking material 
carrier is an endless belt. 

5. A device as in claim 3 ‘wherein the marking material 
carrier is a rotatable drum. 

6. A device as in claim 5 wherein the markingma 
terial~carrying depressions extend axially across the face 
of said marking material carrier. 

7. A device as in claim 6 wherein a commutator is em 
ployed to locate each print position of said marking ma 
terial carrier. 

8. A device as in claim 7 wherein 
(a) a heating means is positioned to receive the record 

material after printing, said heating means being con 
structed to set the marking material deposited upon 
said record material, and 

(b) a hopper replenishes the marking-material-carry 
ing depressions prior to each printing operation. 

9. A printing device for printing von a record material 
without mechanical impact, comprising 

(a) a marking material carrier with a surface having a 
plurality of marking-material-carrying depressions, 
said depressions being pro-formed into image shapes 
which are to be printed, 

(b) ?owable magnetically-in?uenced marking material 
disposed in each of said depressions, 
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(c) means to produce an impelling magnetic force 16. A device as in claim 15 wherein 
capable of impelling said ?owable marking material (a) a heating means is positioned to receive the record 
from said depressions, the means to produce said im- material after printing, said heating means being con 
pellin-g magnetic force being a plurality of magnetic structed to set the marking material deposited upon 
pole pieces, each magnetic pole piece having an en- 5 said record material, and 
ergizable electrical coil wound thereon, and (b) a hopper replenishes the marking-material-carrying 

(d) means to direct the record material between said depressions prior to each printing operation. 
marking material carrier and said impelling force R f 
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