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ABSTRACT 0F THE DISCLOSURE 

A moving carrier penetrated by a beam of radiation 
whose cross section is changed by different templates 
to the outlines of different characters, carries color par 
ticles retained or released in accordance with the cross 
section of the beam so that images of selected characters 
can be successively transferred to a moving recording 
member and form a line thereon. 

This invention relates to apparatus for printing and 
more particularly it relates to apparatus for printing 
letters and symbols with typewriters and the like. 
The apparatus disclosed herein makes use of color 

particles which are magnetically influenceable and which 
are initially stored in a container. Carrier means are 
provided for transferring the particles from the container 
to a recording region. During the transfer, magnetic 
and/or electrostatic means are used to secure the particles 
to the carrier means. 
At the recording region, the carrier means is subjected 

to a source of radiation which is shaped into the pattern 
of a Writing character, thereby reducing the force with 
which some of the particles are held to the carrier means. 
Simultaneously with the reduction in holding force of 
the particles, magnetic and/or electrostatic means are 
used to attract the effected particles on to a recording 
member in the apparatus, the particles so transferred 
forming en masse a Writing character. The particles trans 
ferred to-the recording member are then permanently 
fixed thereon. 

In this invention, the carrier means mentioned above 
comprise at least first and second carrier means which 
operate at different velocities. The first carrier means is 
used to transfer the particles from the storage container 
to the second carrier means, and the latter is used to trans 
fer the particles to the recording region. The second 
carrier means has a layer thereon which is influenced 
by said source of radiation (which may be light) in 
such a manner as to reduce the holding force with which 
the particles are held to that portion of the layer which 
is subjected to the radiation. The particles whose hold 
ing force is reduced, form en masse the writing character. 
Suitable template means are positioned between the 
source of radiation and the second vcarrier means to pro 
vide for a selection of characters to be produced 
and transferred to the recording member. 
A somewhat detailed outline of the steps used in the 

method of this invention is as follows: 
(a) Electro-static and/or magnetic transmission of 

color particles from a storage container on a first carrier 
means which preferably transports the particles uniformly 
with a velocity V1. . 

(b) Electrostatic and/or magnetic holding of the 
color particle on this carrier means. 

(c) Electro-static and/or magnetic transmission of 
the color particles from the ñrst carrier upon a second 
carrier means which will carry them intermittently or 
uniformly with an average velocity V2 into the record 
ing area. ' 
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(d) Electro-static and/or magnetic holding of .the 

color particles upon the second carrier means. ' 
(e) Action of the radiation upon the photo-sensible 

layer existing on the second carrier means in the recrod 
ing region, for instance, by means of a local reduction of 
the resistance and conducting away thereby of the hold 
ing potential for the color particles, the Iparticles so 
affected forming en masse a writing character. _ 

(f) Influence of an electro-static and/ or magnetic field 
essentially active in the recording region upon the color 
particles sticking to the second carrier means with re 
duced holding force. 

(g) Transmission of these color particles so aifected 
to the recording member. 

(h) Electro-static and/or magnetic holding of the 
transmitted color particles in the shape of the Writing 
character selected in each case, upon the recording mem. 
ber, namely in the recording region and beyond it in at 
least one further line position. ` 

(i) Fixing of the writing character created as powder 
picture on the recording member by known devices pref 
erably by the addition of heat. 
An object of this invention is to produce a novel method 

and apparatus printing characters in devices such as 
typewriters and the like. 
A further object of this invention is to produce an 

apparatus such as a typewriter in which the writing char 
acters are developed With a minimum of noise. 

Another object is to produce a method and apparatus 
which uses dust like color particles for forming the writ 
ing characters and which color particles are formed 
fhrough using a low cost source of radiation in combina 
tion with magnetic and/ or electrostatic means to produce 
an apparatus which can operate at high speeds. 
A further object is to produce a method and apparatus 

as mentioned above in which some of the embodiments 
utilize a shifting recording member and others which 
utilize a stationary recording member to which the color 
particles are transferred. _ 

These and other objects and advantages will be more 
fully understood byV reference to the following detailed 
description and accompanying drawings wherein: 
FIGURE 1 is a generally schematic view showing a 

first modiñcation in which the ñrst carrier means is in 
the form of a disc and the second carrier means is in 
the form of an endless belt having a portion which is 
parallel to and spaced from the recording region; 
FIGURE 2 is an enlarged in section of the construc 

tion of the second »carrier means according to FIGURE l; 
FIGURE 3a is an arrangement in which the second 

carrier means is carried in the recording region over a 
stationary photo-conductive layer which may be acted 
upon by a radiation action electrically and/ or magnetical 
1y; 
FIGURE 3b is an arrangement according to FIGURE 

3a but With a protective layer; 
FIGURE 4a is a side view of another embodiment in 

which the first carrier means which takes the color par 
ticle from storage as Well as a second carrier means which 
takes the particle from the first carrier means and car 
ries them into the recording region are constructed as 
turnable discs; 
FIGURE 4b is an arrangement according to FIGURE 

4a in front view; 
FIGURE 5a is a portion of the second carrier means 

showing a foil carrier with tooth~shaped projecting car 
rier surfaces as seen from the recording area; 
FIGURE 5b is the same carrier according to FIGURE 

5a as seen from the radiation source; 
FIGURE 6 is an arrangement in which the iirst car 

rier means is constructed as a disc and the second car 



rli'e'i‘ means also `as a'discwith tooth-like projecting car 
rier surfaces on said second carrier means; 
FIGURE 7 is an arrangement in which the second car 

rier means is a bar means and is provided with vibrat 
ing means to feed the color particles from the first car 
rier means to the recording region; and t 
FIGURE 8 is a generally schematic view of a modi 

fication which utilizes a recording headY means to travel 
in front of'fa stationaryrecording member. 

‘ Referring to the drawings in more detail, FIGURE 1 
shows a schematic view of a first modification of this 
invention. 'It includes a first carrier means 1 which is 
a rotatable disc means. Adjacent to the periphery of the 
first side of said discmeans 1 is a storage container 2 
in which the color particles 3 are stored and agitated by 
known means such as~ an air stream in the container. 
The second carrier means of the first modiñcation 

comprises an endless belt means 4 which is carried and 
driven by rollers 5. The rollers are positioned in 'order 
that the belt means will be spaced from and parallel to 
said disc means 1 and also'will be spaced from and 
parallel ~to the recordingmember' 6 which may be a sheet 
of paper to which the writing characters are transferred. 
This section of the apparatus is generally referred to as 
the recording region. - 
The particles 3 'are magnetically influenceable color 

particles and also are thermoplastic and are transferred 
to the‘tirst disc means 1 by preferably electro-magnetic 
means 7 which are positioned on the side of disc means 
1 opposite to the storage container 2. Instead of electro 
magnetic action, electrode 7a may be connected to a 
source of high tension potential E», to attract the par 
ticles. The electrode 7a may also be formed -by the pole 
area of the magnetically operated means 7 so that they 
may be directly connected to the high tension potential. 
The particles 3 are similarly tarnsferred from the first 

disc means 1 to the second carrier means 4 by electro 
magnetic means 8, Electrode 8a may suitably be con 
nected to a source of high tension potential in place of 
magnetic means 8. The particles are held on the disc 
means 1 until they are transferred lby a electric poten 
tial El which is connected-to the disc by the bearing 
means for the shaft supporting and turning the disc 
means.  

Arrangements may also be provided in which on at 
least one of the transfer stations alternating potentials 
are superposed to the holding potential El such that at 
the take over side, for instance at 8a, the holding poten 
tial EB is periodically raised by an impulse potential of 
a frequency serving the purpose, and at the same time, 
on the discharge side, for instance, at 1 the holding 
potential E1 is periodically reduced by a synchronous 
impulse potential moved in phase by 180°. 
By the _summation of the instantaneous values of the 

potential active on such a transfer station on the one 
hand, a second transmission of the particles, and on the 
other hand sufficient attachment on each carrier vmeans 
can be made sure of with relatively low maximum values 
of lpotential amplitudes at a suitable transmission fre- A 
quency., . 

The electro-physical properties of the color particles 
3l should be compatible with the first `and second carrier, 
means` 1 and 4, respectively, according to Whether 
electro-static and/or'electro-magnetic means for holding 
and transferring )the particles are used. The carrier 
means could consist of electrically-conducting material 
and be directly- connected -to »the holding and transfer 
potentials. It is also possible to make the second carrier 
means from electrically insulating material and to pro 
vide aconducting layer thereon which. is connected to 
a suitable potential. Under some circumstances it is nec 
essary to make the secondv carrier means permeable to 
the rays of the radiation source 10. These factors will be 
later discussed more thoroughly in relation to the specific 
embodiments disclosed. ‘ 
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The color particles 3 consist generally of a thermo 
plastic base material to which color has been'addedî' The 
color addition if necessary`may either show ferro-mag 
netic properties themselves or separate ferro-mag 
netic substances may be mixed ̀ into the basic bodies of 
the particles. » l ‘ 

The electrojsta’tic holding and .transfer forces may -be 
exerted-„by potentials sparkedupron the carriermeans in 
a known manner or bythe inñuence actionof the Lpoten 
tials connected tofthe'conductingîlayer of the carrier, 
whereby the color particles, if needed, corresponding t0 
their tribo-electric propert'ié's'ihemselves may be pro 
vided with an=additional negative or .positive potential. 

In the embodiment shown in FIGURE _11, the particles 
3k on disc means ldare carried at a x’lelorcitywX/'lv on the 
periphery thereof. The velocityvOf the b'elt'rneans ’4 
Vz'and is'generally at right angles to „Ñ/„when 'the'pa?ç 
ticles are transferred 4toíthe beltmea'nsm4.,'Inffthel pre; 
ferredconstruction, velocity _V Linay _be a multiplenof the 
velocity V2. _ „n l, " „ ., 

To transfer thedwriting`Á characters ̀ to' the lrecordingy 
rri’ember`6 there isl shownfasource of` 'radiationltil’an'd 
template carrier means 11 which are provided for'selec. 
tively profiling the rays from the source 10. The selec 
tion of the template meansmay be done by known elec 
tro-static means (not shown) which are controlled by a 
key system corresponding to ~a typewriter >key system. 
At the same time, by such a key system, the- switching 
on of the radiation source- can be accomplished by 
known means so that the radiation source will ̀ «be ener 
gized immediately after the template means is positioned 
to form the rays 12 passing therethrough into the' de 
sired writing character outline. During the changing of 
the template means, the recording member' 6 -may be 
shifted in ‘known manner. Y » " ' ï “ 

'The duration of exposure of the source of radiation 
as well as the currents controlling‘the electro-'magnet 
means 7, 8, and 9 and/or the electro-‘static potentials 
E7, E8, E9 may be actuated automatically -in cooperation 
with the stops of a typewriter keyboard byva known 
electronic time control, which need not be described in 
detail. ' ' ' 

One example of the second carriermeans 4 is shownin 
an enlarged scale in YFIGURE 2. Here,f4a is a‘radiation 
permeable foil body of ñexible insulating material. The 
surface of the foil body turned' towards recording mem 
ber 6 is provided with a layer 4b of radiation permeable 
electrically conducting material which may lbe a vapor 

‘ deposited molecular metal layer or the like, which invturn 
is Vcovered with aV thin photo-conducting layer 4c of known 
kind. . 

At the borders of the carrier. tape lying youtside of lthe 
recording region -the photo-conductive layer ymay, of 
course, be absent. Here»the mentioned conductive layer 
can be strengthened galvanically. so :that it canY be con 
nected via suitable contactl means, forwinstanceycontact 
rollers with an external potential. .' ~ ' ' ~ 

The operation ’according to the process of the arrange 
ments heretofore described are »the following: i 
By the inñuence of‘the transfer' magnet 7 and/oi’-4 an 

electro-static potential E7, when turningvdiscvl successive 
ly, a part of thedust-lik'e color particles 3 whirled around 
in storage container 2 is transmitted in a thin layer upon 
a segment ofthe area of disc _1 V_turned towards, belt means 
4, and held there by electro-Ístaticforce which are. caused 
by potential-E1. ' _ Y, t , , « . , , l ' 

Due to the Amomentary, inhonrogeneity ofthe dust whirl 
the deposition of thecolor particles upon the» recording 
track of'disc 1 will show a certain irregularity'which,„how 
ever, changes its structure currently onwaccou-nt ofthe 
continuous movement of the dust while ove’r the vlength 

» of the ̀ entire recording track‘of discl. 

75 " SinceV the velocity ratio‘b'etween the'recording track 
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mentioned of the rotating disc 1 and the velocity V2 of the 
belt means 4 may, for instance, assume a value 

it may easily be seen that when switching in the transfer 
magnet 8, the color particles of 10 unit areas of disc 1 will 
be transmitted upon each unit area of the belt means 4. 
This means, however, that the belt means or second car 
rier means 4, on account of the statistically changing dis 
tribution of the particles upon the recording track of the 
disc 1 is provided with a ver-y uniform color dust layer 
which, in addition, is much denser and heavier than a 
layer which could be deposited upon the belt means by 
means of a onetime direct transferance from the storage 
container. 
The color particles 3 transmitted from disc means 1 

to belt means 4 may be held thereon by a potential con 
nected to the metal layer on the belt means and/ or by an 
electro-static charge deposited on it by a sparking device 
13 of known construction. The holding forces for the belt 
means are selected so that in spite of switched in transfer 
magnet means 8 and/ or the transfer potential E8, the ad 
hesion of the color particles on the belt means is suffi 
cient to carry them along from the transfer region between 
the disc means 1 and belt means 4. 
The movement of the belt means or second carrier 

means 4 with the color particles thereon into the record 
ing region may either take place step by step or continu 
ously, which is more advantageous for a high writing 
velocity and a simple construction of the drive. Known 
driving means (not shown) are provided for this purpose. 
As soon as the carrier is provided with a sufficiently 

heavy and uniform layer of color powder according to 
the previously explained process, the first printing process 
is initiated on the keyboard. Hereby the writing symbol 
to be printed is selected in the template carrier 11 in a 
manner already suggested elsewhere and following it, the 
radiation source 10, for instance light source, is switched 
in. The profile bundle of rays 12 created hereby strikes 
carrier means 4 and penetrates the radiation permeable 
foil body 4a as well as the electrically conductive layer 4b 
and impinges upon the photo-sensitive layer 4c following 
in the layering. There in localized areas corresponding to 
the projected written image formed by the template means 
11, it creates a reduction of the electrical resistance of the 
layer 4c. At these localized areas the electrical charge of 
the surface of the carrier means 4 flows off to the electri 
cally conductive layer 4b, whereby the color particle 3 
will now adhere with reduced force to the carrier means 
4. 
At the instant of the localized drop of the holding force, 

that is at the same time of the occurrence of radiation 12, 
the transmitting field of magnet means 9 and/ or the elec 
tro-static field of the potential E9 becomes active in such 
a manner that now all color particles adhering with re 
duced force to carrier means 4 are transmitted across the 
small air gaps of, for instance, 0.2 mm., instantaneously, 
upon the recording area 6 and present there a legible al 
though not yet fixed powder image corresponding to the 
projected writing image or character. 
The color particles transmitted in this manner upon 

the recording area 6 may be held fast upon the recording 
area by a magnetic pre-excitation by the field of an addi 
tional permanent magnet and/or by an electro-static pre 
stress. Should this holding phase of the particles take 
place electro-statically, it may be practical to provide the 
electrode adjacent to the back side of the recording sheet 
6 with an insulating layer so that uncontrolled potential 
conditions may not occur through varying conductivity 
of the recording sheet. 

Since there will be relative movement between the re 
cording member 6 and the recording region of the appa 
ratus, it is necessary t0 make sure that the particles 3 
transferred to the recording member will be held thereon 
until the particles 3 are permanently fixed thereto. This 
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6 
can be accomplished by extending the pole area of mag 
net means 9 and/or the high tension electrode 9a in the 
direction of the formation of a line of writing characters 
transferred to recording member 6. 
When the writing character is first transferred to the 

recording member 6 which may be a sheet of paper, the 
character is in the form of a powder image. With the 
means mentioned above it is possible to permit the char 
acter to remain in this powder form for several feeding 
steps of the member 6 before permanently fixing the 
image thereto. This enables typing errors to be eliminated 
without erasure of a permanent imprint. The removal 
may be accomplished by a brush, by a magnet, or by an 
electro~statically working device which attracts the powder 
image thereto. It is also possible to remove a wrongly writ 
ten symbol by a suction hose by which the powder is 
returned to the storage container. , 
The erasure devices mentioned above may be in 

corporated into a special erasing key on the keyboard 
so that the wrongly w-ritten character may be immediately 
removed by striking the erasing key. 
To fix the transmitted writing character on . Áthe 

recording member, means are provided in `a line section 
following the recording region to permanently fix the 
powder form writing characters on the recording mem 
ber. The means may include heat means such as infra red 
radiation which will heat the powder îm'age and liquify 
the thermo-plastic component of the color particles there 
by fixing it to the recording member 6. Other means in 
clude a high frequency dielectric and/or magnetic alter 
nating field which heats the color particles »sufficiently 
for fixation. 
Of course, a heating of the recording area by conduc 

tion is `also possible. A heating area may -be provi-ded on 
the back side of the recording area 6 and adjacent to 
it which heats the writing surface locally each time to 
the permis-sible temperature. Another possibility would 
be that a hot air current likewise `active only in o-ne 
line section acts immediately upon the transmitted W'rit 
ing symbols. The turbulence of this air stream must, of 
course, so be dimensioned that the holding forces which 
hold the powder image upon the recording area 6 will 
not be overcome. 

In all cases mentioned, the fixation of the color particles 
by heat with `a control of the heat transmission means 
depending upon the writing velocity can easily be accom 
plished~ 

If it is desired in the above described arrangement to 
drive the carrier means 4 as mentioned with -a con 
tinuous velocity, then the feed path per second with a 
maximum writing velocity of 30 symbols per second 
should correspond approximately to the 30 fold height 
of »a writing symbol and therefore shoul-d be around 100 
m‘m. so that when printing a writing symbol, gaps in the 
powder layer of the carrier »caused by preceding record 
ing will not detrimentally influence the new recording. 
but where it is not so important to get an absolutely 
faultless imprint, and especially when the average writ 
ting is done a ̀ much vlower velocity, for example, one-'half 
the speed 50 mm. per second will suñice. 

Once the transmitting area is active, say, on account 
of switching on magnet means 9, the particules liberate-d 
in the manner described and mig-rating from carrier 
means 4 to recording area 6 are subjected to inertia in 
the direction of movement of the carrier as well >as a mag 
netic 'acceleration in a direction perpendicular to the 
direction of this recording area. Hereby the motion ycom 
ponent in the direction of the carrier tape is retarted by 
the resistance of the surrounding air while the velocity 
perpendicular to the recording area is further increased 
by the accelerating field. 
By assuming a distance 4between the carrier tape 4 and 

the recording area 6 of approximately 0.2 mm. and 
average transfer velocity of the color particles of l03 
mrn. per second, an approximate calculation of the de 
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'ñection error results in a maximum value of approximate 
ly 1’0‘2 Such a small deflection is permissible par 
ticularly since it acts uniformly upon the entire symbol 
to be transmitted, and therefore merely produces 'a total 
displacement in the rdirection of the carrier movement 
which is hardly noticeable. Therefore, the carrier means 
4 can advantageously be run continuously. 

Another embodiment of this invention is shown in 
FIGURE 3a which shows a portion of the second car 
rier means in the recording region. The belt means men 
tioned earlier in the construction is made of a thin 
plastic ribbon 14 which is also electrically insulating. The 
ribbon or belt 14 is subjected to an electrostatic charge 
by a sparkling device such as 13 shown in FIGURE l, 
andthe color particles 3 are accordingly held on the 
belt 14.'At the recording region, a iìxed guide plate mem 
ber 15 is provided whose Ábasic body is made up( of 
electrically conducting and radiation permeable material 
15a. On the side of >material 15a` adjacent to beit 14 
there is provided a photo sensitive layer 15b. This em 
bodiment works in a manner similar to that shown in 
FIGURE 1. ' 
FIGURE 3b shows another embodiment similar to 

FIGURE 3a in which a protective layer 15C is posi 
tioned between the plastic belt 14 anfd the photo sensi 
tive layer 15b. The protective layer 15e protects the 
sensitive layer 15b from the abrasive effects of belt 14 
passing thereover. 
The protective layer or plate 15C may be made fromI 

`a bundle of thin mutually insulated wires which are 
glued together and which are polished on the side to 
wards belt 14 and may «be provided with the photo sen 
sitive layer 15b on the other side. The photo sensitive 
layer 15b is then electrically connected to base plate 15a, 
which in turn is connected to electrostatic potential E. 

In this construction, the light rays 12 pass through the 
light permeable layer 15a and impinge upon the layer 
15b which is responsive thereto. The lowering of -resist 
ance of layer 15b is transferred to layer 15C which con 
ducts exclusively perepndicula-r to its area extension to 
reduce the force with which particles 3 are held to 
ribbon belt 14. The particles formed into the Writing 
character are then transferred to the recording member 
6 by means 9 and/or E9 as previously explained. 

Another embodiment of the invention is shown in FIG 
URES 4a and 4b, in which the first and second carrier 
means are disc means 23 and 21, respectively. The axis 
of rotation 22 of disc means 21 is located along the 
line of travel of the characters formed on the recording 
member 6, and rthe `disc means 23 may be rotated con 
tinuously or in stepped timed relation to the keyboard 
of the typewriter as keys are struck by known means. 
A portion of the peripheries of disc means 23 and 21 

are in overlapping spaced parallel relation as shown in 
FIGURE 4a. The color particles 3 may be transferred 
to the disc means 23 by electro-magnetic means 7 and/ or 
electrostatic means 7a in a manner Isimilar to the other 
embodiments disclosed herein. 
The second carrier disc means 21 has at least an an 

nular area passing across the recording region, which area 
is radiation permeable and electrically conducting or is 
made from non-conductive material which is covered on 
the side towards the recording member 6 with a conduc 
tive radiation permeable layer as previously explained. A 
photo-sensitive layer 21e is also positioned thereon. The 
electrostatic potentials E are connected to the shaft of the 
disc means as shown at 24, for example. 
The transmission of the color particles from the second 

carrier means 21 to the recording member 6 takes place 
in a manner similar to the process explained in FIGURE 
1 through influence of magnet means 8 and/ or the elec 
trostatic system 8a upon the color particles 3 deposited 
upon disc means 23. It is practical even in this construc 
tion to choose the rotatable speed of the disc means 23 
greater than that of disc means 21. Likewise, the color 
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particles 3 transmitted to the disc 21 are selectively car 
ried to the recording member 6 under the inñuence of the 
radiation bundle 12 in the same manner as previously 
explained. 

In the embodiments mentioned up to now, it is possible 
with second carrier means (4, 14,V and 21)VA to >see the 
Charactersl formed on the recording member only after 
the recording member has been moved sufficiently for the 
characters to clear the second carrier means. Errors in 
typing> can be eliminated by moving the recording mem 
ber a suitable number of spaces by a space key pro 
vided on the keyboard in known manner to enable the 
wrongly written character to be seen and erased as 
previously explained. With automatically operated type 
writers which are fed by a control tape it is not neces 
sary to see each letter as typed since the typewriter under 
such conditions is not subject to manual error. i 

If it isdesired to see the powder image transferred to 
the recording member 6 immediately after transference 
thereto, means can be provided to permit this viewing. 
FIGURES 5a and 5b show one such form which the in 
vention may take. The second carrier means 31 is in belt 
form and layer 31a is a radiation permeable strip which 
in its width represents the basic body of the carrier. A 
radiation permeable layer of metal 31b is deposited on 
the strip in tooth form as shown. The metal deposit is 
then covered at the narrowly cross hatched areas 31e 
with a photo-conductive layer to which the color particles 
adhere, as'shown at 31d. 
The carrier 31 thus constructed is then discontinuously 

fed by a known stepping device which is controlled by the 
key system of the typewriter. The color particles 3 are 
transferred to the recording member by the same techni 
que disclosed in relation to FIGURE 1. 
FIGURE 5b shows the carrier 31 as seen from the 

side of the source of radiation and it is apparent that the 
character transferred to the recording member is immedi 
ately legible after each typing through one of the trans 
parent surfaces 31a. The carrier 31 may be moved in 
steps corresponding to the height of the characters pro 
duced. 

This same technique can be used for the second carrier 
means which are in disc form as shown in FIGURE 6. 
The disc means 36 can be layered and constructed in a 
manner similar to that construction shown in FIGURES 5a 
and 5b. The radiation permeable conductive layers are 
arranged in tooth-like areas 36b which are electrically 
conductive to the main disc rarea 36e, which are con 
nected to a source of high potential E. The conductive 
surfaces 36h are covered with photo-responsive layers 
which correspond to areas 31C of FIGURE 5a. 
The transmission of the color particles upon the in 

dividual intermittently progressive tooth areas‘36b takes 
place as in the construction according to FIGURES 4a and 
4b also in this case by a carrier 23 being constructed as 
a disc. 
As may be recognized from FIGURE 6, the symbol 

written each time is immediately Visible through the area 
36a as soon as the known automatic feed means moves 
the disc one notch or one tooth space. 

Another embodiment of the` invention is shown in 
FIGURE 7, which avoids moving the second carrier 
means into the recording region. The particles 3 are trans 
ferred from the storage container 2 by disc means 23 to 
secondcarrier means 41 as previously explained. Second 
carrier means 41 is generally a plate-like carrier which 
may be electrically conductive and radiation premeable 
and which has a photo-sensitive layer 41C on the side 
thereof which is adjacent to the recording member 6. The 
carrier means 41 is elastically >suspended from vibrator 
means 43 and 43’ which may be piezo electric drive 
means or other known vibration means. The kcolor parti 
cles> which are transferred from disc means 23 tocarrier 
means 41 are movedupwardly against gravity whilevbe 
ing electrostatically held thereon by potential E. The 



3,392,642 
accelerating forces created by the vibration source and the 
holding effect created by potential E cause an upward 
migration of the color particles toward the photo sensitive 
area 41e. Of course, the migration direction of the parti 
cles could be reversed if` desired. 
The vibration frequency selected can be chosen so high 

that undesirable noise and resonance within the ma 
chine are avoided. The frequency selected can therefore 
be in the ultra sound area. 
As compared to standard vibration feeders in which 

the gravity component is always constant, the system sug 
gested here for transporting color particles in a type 
writer in a given case, may be arranged so that the 
electrostatic holding potential is modulated in relation to 
the exciter potential transmitted from the oscillating gen 
erators 43 and 43’. Assuming correct mutual phase loca 
tion of the potentials-the action of the transporting com 
ponent of the accelerating forces is assisted. It may be 
practical in this case to switch in transfer magnet means 
9 or the electrostatic transmission field 9a in the manner 
of an impulse only for the duration of the influence of 
the radiation 12 upon the carrier 41 and superpose them 
upon the stationary field which holds the particles upon 
the recording area 6. 
The color particles which are not used for forming a 

symbol when traveling through the recording area will 
finally reach the upper end of bar 41, and from there 
will again be carried to the circulation process, that is, 
the storage container via a suction device 44. 

In the different embodiments previously mentioned, 
the recording region containing the source of radiation 
10 has remained stationary while the recording member 
has been moved as the writing progressed. The carriage 
upon which the recording member is mounted may be of 
light weight construction and can be moved along the 
direction of typing by known means. 

If it is necessary to have the recording member re 
main stationary, another embodiment of this invention 
`shown in FIGURE 8 may be utilized. In this embodi 
ment, the recording member 6 remains stationary While 
the source of radiation 10, template means 11, and the 
recording head means lgenerally designated 48 are moved 
along a direction which is parallel to the writing plane 
_of recording member 6. The rays 12 from the radiation 
source 10 are shaped by template means 11, as previ 
ously explained, and are reflected off a mirror means 
46 which is positioned in the recording head means 48 
and are directed at right angles toward the recording 
member 6 and impinge ‘upon the recording means 47. 
This grouping of elements is moved along the member 6 
upon typing ofthe keys and known means are used to 
effect the step-wise shifting thereof. 

In this arrangement, the recording head means can 
be made especially light and can be moved with a mini 
mum of noise in shifting and returning to the initial posi 
tion. In this construction instead of usin-g a profiled bun 
dle of rays 12 as in previous embodiments, a bundle 
of rays defiected in the Amanner of a scanning pattern 
.can be utilized without substantial change in the principles 
of this invention. 
The recording means 47 may take the various forms 

of the previous embodiments explained herein. In order 
to obtain a uniform height of the recorded symbol over 
the entire writing plane on recording member 6, a known 
equalizing optical system may be provided between the 
mirror 46 and the recording means 47. 
The radiation permeable conductive layer of the sec 

ond carrier means mentioned in the previous embodi 
ments may also consist of photo-technically deposited 
and possibly galvanically reinforced very fine grid means 
through whose -mesh the rays act upon the photo-sensi 
tive layer. In order to increase the sensitivity still fur 
ther layers such as semi-conducting barrier lines or the 
like may be provided in addition to the photo~conductive 
layer to cooperate with the latter. 
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10 
To complement this, it may further be provided that 

with a continuous transport of the color particles by 
one of the carrier means (4, 21, 31, 36 or 41) into the 
recording area, the time of action of the radiation amounts 
to only a fraction of the time of traveling of the particles 
across the entire recording area, that is perhaps across a 
height of a symbol field. 

In order to insure that the second carrier means such 
as 4, 14, 21, 31, 36 are adequately covered with color 
particles, means may be provided to remove the particles 
from the second carrier means after passing the record 
ing region. These means may be suction means such as 
44 in FIGURE 7, or other magnetic and/ or electrostatic 
devices Iwhich return the unused particles to the con 
tainer 2. 

It will be understood that this invention is susceptible 
to modification in order to adapt it to different usa-ges 
and conditions and accordingly, it is desired to compre 
hend such modifications within this invention as may 
fall within the scope of the appended claims. 
What is claimed is: 
1. In an apparatus such as a typewriter for recording 

writing characters on a recording member comprising; a 
recording member, a storage container having magneti 
cally influenceable color particles therein, first carrier 
means including a rotary circular disc means rotatable 
about an axis spaced from said container and Ihaving a 
peripheral portion located in the region of said container, 
means for rotating said first carrier means so that an an 
nular surface portion of the same moves past said con 
tainer, means for transferring said particles from said 
container to said first carrier means and holding said par 
ticles thereon on said annular surface portion, second car 
rier means, means for transferring said particles on said 
annular surface portion from said first carrier means to 
said second carrier means and holding said particles 
thereon, said apparatus having a recording region in front 
of said recording member, said second carrier means 
being adapted to move the said particles held thereto to 
said recording region, means for reducing the force with 
which some of said particles are held to said second 
carrier means in said recording region with the said some 
of said particles forming en masse a writing character, 
means at said recording region for simultaneously trans 
ferring said particles formed into said writing character 
on to said recording member and means for moving said 
recording member so that a line of characters is formed 
on the same. 

2. The apparatus as claimed in claim 1 wherein said 
second carrier means is disposed to cross a section of 
said annular surface portion, and comprising means for 
moving said second carrier means transverse to the direc 
tion in which said annular surface portion moves. 

3. The apparatus as claimed in claim 1 wherein said 
annular surface portion is spaced by a gap from said sec 
ond carrier means, and in which the means for transfer 
ring said particles and the means for holding said par 
ticles on the first and second carrier means produce force 
fields for transferring the particles across said gap. 

4. The apparatus as claimed in claim 1 in which said 
second carrier means has a photo-sensitive layer against 
which said particles are held electrostatically, and in which 
said means for reducing the force with which said par 
ticles are held to said second carrier means comprises, 
a light source, and selected template means between said 
light source and said photo-sensitive layer for shaping 
the rays of said light source impinging said photo-sensi 
tive layer to form the image of a writing character thereon. 

5. The apparatus as claimed in claim 1 in which said 
disc means are rotatable in a plane and said second car 
rier means comprises an endless belt means having at 
least a portion thereof adapted to travel in a plane parallel 
to said first named plane and in close proximity thereto. 

6. The apparatus as claimed in claim 1 in which said 
first and second carrier means are disc means having 
axes of rotation which are parallel to each other and 
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which lie in a common plane, and in which the peripheries 
of said means are in spaced overlapping relation to per 
mit the transfer of said particles from said first carrier 
means to said second carrier means. 

7. The apparatus as claimed in claim 1 in which said 
first carrier means comprises disc means and said second 
carrier means comprises a planar member having one 
end parallel to and spaced from the periphery of said 
disc means, and vibrator means to vibrate said planar 
member to move the particles thereon to said recording 
region. 

8. In an 'apparatus such as a typewriter for recording 
writing characters on a recording member comprising; 
a recording member, a storage container having mag 
netically infiuenceable color particles therein, disc means 
adapted to be rotated in a fixed plane having a first side 
spaced from and adjacent to said container with said 
container being positioned near the periphery of said disc 
means, first magnetically operated means positioned on 
the second side of said disc means and opposite from 
said container for attracting said particles to said first 
side of said disc means from said container, means for 
electrostatically holding said particles on said first side, 
belt means having first and second sides and adapted 
to be moved over pulley means and forming a closed 
path with a portion of said path lying in a plane spaced 
from and parallel to said first side of said disc means 
and also spaced from said container, second mag 
netically operated means positioned on a side of said 
belt means opposite from said first -side of said disc means 
and adapted to attract said particles from said disc means 
to said first side of said belt means, means for electro 
statically holding said particles on said first side of said 
belt means, said apparatus having a recording region in 
front of said recording member with a second portion 
of the path of said belt means lying in a plane spaced 
from and parallel to said recording member with said 
first side of said belt means being adjacent to said record 
ing member, a source of radiation positioned at said 
recording region on the second side of said belt means 
to direct the rays therefrom towards said recording mem 
ber, means adapted to be positioned between said rays 
and said belt means to form the rays into the pattern 
of a selected writing character, said belt means compris 
ing a first layer which is fiexible, electrically insulating 
and permeable to said source of radiation and located 
on said second side of said belt means, a third layer 
which is electrically conducting and sensitive to said 
radiation and located on said first side of said belt means 
`and a second layer which is a radiation permeable elec 
trically conducting layer positioned between said first and 
third layers, said particles being held to said third layer, 
third magnetically operated means positioned at said 
recording region on a side of said recording member 
opposite from said first side of said belt means, said 
source of radiation being effective to penetrate through 
said first land second layers and impinge upon said third 
layer and thereby reduce the force with which some of 
said particles are held thereto, said particles whose hold 
ing force is reduced forming en masse a writing char 
acter, said third magnetically operated means being effec 
tive to simultaneously attract said particles forming said 
Writing character to said recording member when the 
holding force thereof is reduced. 

9. The apparatus as `claimed in claim 8 in which said 
source of radiation is a light source and in which said 
third layer of said belt means is electrically responsive 
to light and further comprising heat means to perma 
nently fix on said recording member the writing char 
acter formed thereon. 

1t). In an apparatus such as a typewriter for recording 
writing characters on a recording member comprising; 
a recording member, a storage container having mag 
netically infiuenceable color particles therein, disc means 
adapted to be rotated in a fixed plane having a first side 
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spaced from and adjacent to said container with said 
container being positioned near the periphery of said disc 
means, first magnetically operated means positioned on 
the second side of said disc means and opposite from 
said container for attracting said particles to said first 
side of said disc means from said container, means for 
electrostatically holding said particles on said first side, 
belt means having first and second sides and adapted 
to be moved over pulley means and forming a closed 
path with a portion of said path lying in a plane spaced 
from and parallel to said first side of said disc means 
and also spaced from said container, second mag 
netically operated means positioned on a side of said 
belt mean-s opposite from said first side of said disc means 
and adapted to attract said particles from said disc means 
to said first side of said belt means, means for electro 
statically holding said particles on said first side of said 
belt means, said apparatus having a recording region in 
front of said recording member with a second portion 
of the path of said belt means lying in a plane spaced 
from and parallel to said recording member with said 
first side of said belt means being adjacent to said record 
ing member, a source of radiation positioned at said 
recording region on the second side of said belt means 
to direct the rays therefrom towards said recording mem 
ber, means adapted to be positioned between said rays 
and said belt means to form the rays into the pattern 
of a selected Writing character, said belt comprising a 
fiexible, electrically insulating tape, a radiation permeable 
guiding lmember positioned Iat said recording region par» 
allel to said second portion of the path of said belt means, 
an electrically conducting layer on said guiding member 
on the side thereof towards said recording member, the 
said second side of said belt means contacting said con 
ducting layer with said particles held on said first side 
of said belt means, means for electrically connecting 
said conducting layers with said guiding member, third 
magnetically operated means positioned at said recording 
region on a side of said recording member opposite from 
said first side of said belt means, said source of radia 
tion being effective to penetrate through said `guiding 
member and impinge upon said conducting layer and 
thereby reduce the force with which some of said par 
ticles are held to said belt means, said particles Whose 
holding force is reduced forming en masse a writing char 
acter, said third magnetically operated means being effec 
tive to simultaneously attract said particles forming said 
writing character to said recording member when the 
holding force thereof is reduced, and heat means to per 
manently fix on said recording member the Writing char 
acter formed thereon. 

11. The apparatus as claimed in claim 10 in which 
said recording member is adapted to move in a direction 
at right angles to the direction of said belt means at said 
recording region. 

12. In an apparatus such as a typewriter for recording 
writing characters on a recording member comprising; 
a recording member, a storage container having magneti 
cally infiuenceable color particles therein, disc means 
adapted to be rotated in a fixed plane having a first side 
spaced from and adjacent to said container with said con 
tainer being positioned near the periphery of said disc 
means, first magnetically operated means positioned on 
the second side of said disc means and opposite from said 
container for attracting said particles to said first side of 
said disc means from said container, means for electro 
statically holding said particles on said first side, belt 
means having first and second sides and adapted to be 
moved over pulley means and forming a closed path with 
a portion of said path lying in a plane spaced from and 
parallel to said first side of said disc means and also 
spaced from said container, second magnetically operated 
means positioned on a side ,of said belt means opposite 
from said first side of said disc means and adapted to at 
tract said particles from said disc means to said first side 
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of said belt means, means for electrostatically holding 
said particles on said first side of said belt means, said 
apparatus having a recording region in front of said re 
cording member with a second portion of the path of 
said belt means lying in a plane spaced from and parallel 
to said recording member with said first side of said belt 
means being adjacent to said recording member, a source 
of radiation positioned at said recording region on the 
second side of said belt means to direct the rays therefrom 
towards said recording member, means adapted to be posi 
tioned between said rays and said belt means to form the 
rays into the pattern of a selected writing chanacter, said 
belt comprising a flexible, electrically insulating tape, 
a radiation permeable guiding member positioned at said 
recording region parallel to said second portion of the 
path of said belt means, an electrically conducting layer 
on said guiding member on the side thereof towards said 
recording member, a protective plate means positioned on 
said electrically conducting layer with said belt means pass 
ing over said plate means, said plate means comprising 
a plurality of mutually insulated wires secured together 
having a polished surface over which said second side of 
said belt means passes, means for electrically connecting 
said conducting layer with said guiding member, third 
magnetically operated means positioned at said recording 
region on a side of said recording member opposite from 
-said first side of said belt means, said source of radiation 
being effective to penetrate through said guiding member 
and impinge upon said conducting layer and thereby re 
duce the force with which some of said particles are held 
to said belt means, said particles whose holding force is 
reduced forming en masse a writing character, said third 
magnetically operated means being effective to simultane 
ously attract said particles forming said writing character 
to said recording member when the holding force thereof 
is reduced, and heat means to permanently fix on said 
recording member the writing character formed thereon. 

13. In an apparatus such as a typewriter for recording 
writing characters on a recording member comprising; a 
recording member adapted to be shifted along «a line of 
travel as the characters are transferred thereto, a storage 
container having magnetically iniiuenceable particles 
therein, first disc means adapted to be rotated in a fixed 
plane having a first side spaced from and adjacent to said 
container with said container being positioned near the 
periphery of said disc means, first magnetically operated 
means positioned on the second side of said disc means 
and opposite from said container for attracting said parti 
cles to said first side of said disc means from said con 
tainer, means for electro-statically holding said particles 
on said first side of said first disc means, a recording 
region at which said recording member is positoned, 
second disc means adapted to be rotated in a fixed plane 
parallel to the plane of said first disc means, with the pe 
riphery thereof in overlapping relation with the periphery 
of said first disc means, said second disc means having 
first and second sides with the first side being spaced from 
the first side of said first disc means, second magnetically 
operated means positioned on the second side of said sec 
ond disc means where the peripheries overlap and adapted 
to transfer the said particles from said first disc means 
to the first side of said second disc means, second means 
for electrostatically holding said particles on said first 
side of said second disc means, a source of radiation posi 
tioned at said recording region on the second side of said 
second disc means and adapted to direct the rays therefrom 
toward said recording member, means adapted to be posi 
tioned between said rays and said second disc means to 
form the rays into the pattern of a selected writing char 
acter, said second disc means having an axis of rotation 
at right angles to the said line of travel of said recording 
member and comprising, a first layer which is electrically 
conducting and is permeable to said source of radiation 
and located on the second side thereof, a second layer 
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14 
which is sensitive to said radiation source and which lies 
on said ñrst side and on which said particles are held, 
third magnetically operated means positioned at said 
recording region on a side of said recording member op 
posite from said second disc means, said source of radia 
tion being effective to penetrate said first layer and im 
pinge upon said second layer and thereby reduce the 
force with which some of said particles are held thereto, 
said particles whose holding force is reduced forming 
en masse a writing character, said third magnetically op 
erated means being effective to simultaneously attract said 
particles forming said character to saidrecording mem 
ber when the holding force thereof is reduced, and heat 
means to permanently fix on said recording member the 
writing character formed thereon. ~ 

14. The apparatus as claimed in claim 13 further com 
prising means to drive said second disc means intermit 
tently in timed relation with the travel of said recording 
member. ' ' 

15. The apparatus as claimed in claim 14 further com 
prising means to control said source of radiation to emit 
said rays during the interval between movements of said 
second disc means. , 

16. The apparatus as claimed in claim 15 in which said 
first layer of said second disc means is substantially trans 
parent and said second layer which is sensitive to said 
source of radiation is in tooth-like form on the periphery 
of said second disc means with transparent sections be 
tween the tooth sections formed to enable the character 
formed to be visible when the recording member shifts 
in preparation for receiving a new character thereon. 

17. The apparatus as claimed in claim 16 in which 
said first disc means is electrically conducting. 

18. The apparatus as claimed in claim 17 further com 
prising bearing means for said first disc means and in 
which said means for electrostatically holding said par 
ticles on said first disc means is electrically connected to 
said bearing means to complete the connection to said 
first disc means. 

19. The apparatus as claimed in claim 18 further com 
prising second bearing means for said second disc means, 
said tooth-like areas of said second layer of said second 
disc means being electrically connected to said second 
means for electrostatically holding the particles on said 
second disc means through said second bearing means. 

20. In an apparatus such as a typewriter for recording 
writing characters on a recording member comprising; 
a recording member, a storage container h-aving mag 
netically infiuenceable color particles therein, disc means 
adapted to be rotated in a fixed plane having a first side 
spaced from and adjacent to s-aid container with said con 
tainer being positioned near the periphery of said disc 
means, first magnetically operated means positioned on 
the second side of said disc means and opposite from 
said container for attracting said particles to said first side 
of said disc means from said container, means for elec 
trostatically holding said particles on said first side, belt 
means having first and second sides yand adapted to be 
moved over pulley means and forming a closed path with 
a portion of said path lying in a plane spaced from and 
parallel to said first side of said disc means and also 
spaced from said container, second magnetically operated 
means positioned on a side of said belt means opposite 
from said first side of said disc means and adapted to 
attract said particles from said disc means to said first 
side of said belt means, means for electrostatically hold 
ing said particles on said first side of said belt means, 
said apparatus having a recording region in front of said 
recordnig member with a second portion of the path of 
said belt means lying in a plane spaced from and parallel 
to said recording member with said first side of said belt 
means being adjacent to said recording member, a source 
of radiation positioned at said recording region on the 
second side of said belt means to direct the rays there 
from towards said recording member, means adapted 
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to be positioned between said rays and said belt means 
to form the rays into the pattern of a selected writing 
character, said belt comprising a‘fiexible, electrically in 
sulating tape, a radiation permeable guiding member 
positioned at said recording region parallel to said second 
portion of the path of said belt means, an electrically 
conducting layer on said guiding member on the side 
thereof towards said recording member, the said second 
side of said belt means contacting said conducting layer 
with said particles held on said first side of said belt 
means, means for electrically connecting said conducting 
layers with said guiding member, third magnetically 
operated means positioned at said recording region on a 
side of said recording member opposite from said first 
side of said Ibelt means, said source of radiation being 
effective to penetrate through said guiding member and 
impinge upon said conducting layer and thereby reduce 
the force with which some of said particles are held to 
said belt means, said particles whose holding force is 
reduced forming en masse a writing character, said third 
magnetically operated means being effective to simul 
taneously -attract said particles forming said writing char 
acter to said recording member when the holding force 
thereof is reduced, heat means to permanently fix on said 
recording member the writing character formed thereon, 
said first disc means being electrically conducting, bearing 
means in which said first disc means is rotated, said means 
for electrostatically holding said particles on said first 
side of said first disc means being electrically connected 
to said first disc means through said bearing means. 

21. In an apparatus such as a typewriter for recording 
writing characters on -a recording member comprising; a 
recording member, a storage container having magnetical 
ly infiuenceable color particles therein, disc means adapted 
to be rotated in a fixed plane having a first side spaced 
from and adjacent to said container with said container 
being positioned near the periphery of said disc means, 
first magnetically operated means positioned on the sec 
ond side of said disc means and opposite from said con 
tainer for attracting said particles to said first side of 
said disc means from said container, means for electro 
statically holding said particles on said first side, belt 
means having first and second sides and adapted to be 
moved over pulley means and forming a closed path 
with a portion of said path lying in a plane spaced from 
and parallel to said first side of said disc means »and also 
spaced from said container, second magnetically operated 
means positioned on a side of said belt means opposite 
from said first side of said disc means and adapted to 
attract said particles from said disc means to said first side 
of said belt means, means for electrostatically holding 
said particles on said first side of said belt means, said 
apparatus having a recording region in front of said 
recording member with a second portion of the path of 
said belt means lying in a plane spaced from and parallel 
to said recording member with said first side of said belt 
means being adjacent to said recording member, a source 
of radiation positioned at said recording region on the 
second side of said belt means to direct the rays therefrom 
towards said recording member, means adapted to be 
positioned between said rays and said belt means to form 
the rays into the pattern of a selected writing character, 
said belt means comprising a first layer which is flexible, 
electrically insulating and permeable to said source of 
radiation and located on said second side of said belt 
means, a third layer which is electrically conducting and 
sensitive to said radiation and located on said first side 
of said belt means and a second layer which is a radia 
tion permeable electrically conducting layer positioned 
between said first and third layers, said particles being 
held to said third layer, third magnetically operated means 
positioned at said recording region on a side of said re 
cording member opposite from said first side of said belt 
means, said source of radiation being effective to pene 
trate through said first and second layers and impinge 
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upon said third layer and thereby reduce the force with 
which some of said particles are held thereto, said par 
ticles whose holding force is reduced forming en masse a 
Writing character, said third magnetically operated means 
being effective to simultaneously attract said particles 
forming said writing character to said recording member 
when the holding force thereof is reduced, said recording 
member being adapted to be shifted along a line of travel 
as the characters are transferred thereto, said line ’of 
travel being at right angles to the direction of said belt 
means at said recording region, said first and second 
layers of said belt means being substantially transparent 
and said third layer being in tooth form with the spaces 
between the teeth being large enough to enable the char 
acter transferred to said recording member to be seen 
after the belt means has Ábeen moved a distance equal 
to the width of one of said tooth forms. 

22. The apparatus as claimed in claim 21 further com 
prising pulley means over which said belt means travel, 
said first side of said belt means being electrically con 
nected to said means for electrostatically holding said 
particles on said first side of said belt means through said 
pulley means. 

23. The apparatus as claimed in claim 20 in which said 
first magnetically operated means is adaptable to operate 
periodically and in timed relation with said means for 
electrostatically holding said particles on said first side 
of said first disc means so that the holding power thereof 
is altered to assist the transference of particles to said belt 
means from said first disc means. 

24. The apparatus as claimed in claim 12 in which said 
mutually insulated wires are arranged parallel to one 
another and in alignment with the length of said belt 
means. 

25. The apparatus as claimed in claim 1 further com 
prising, heat means for fixing on said recording member 
the particles transferred thereto, said means at said re 
cording region being effective to hold the particles on 
said recording member until fixed thereto by said heat 
means. 

26. The apparatus claimed in claim 1 wherein said 
second carrier means is a radiation permeable means, 
and comprising vibration means for supporting and vi 
brating said second carrier means to move the particles 
thereon to said recording region. 

27. In an apparatus such as a typewriter for record 
ing writing characters on a recording member comprising; 
a stationary recording member having a writing plane, a 
source of radiation having rays directed parallel to said 
writing plane, template means adapted to be positioned 
in front of said source to form the rays into a pattern of 
a selected writing character, said source of radiation and 
template means being adapted to ybe moved with a record 
ing head means, recording head means adapted to be 
moved along a line in front of said recording member 
to progressively transfer writing characters to said writing 
plane and comprising, a storage container having color 
particles therein, first carrier means, means for rotating 
said first carrier means so that an annular surface portion 
of the same moves past said container, means for trans 
ferring said particles from said container to said first 
carrier means and means for holding said particles there 
on on said annular surface portion, second carrier means, 
means for transferring said particles on said annular sur 
face portion from said first carrier means to said second 
carrier means and holding said particles thereon, said 
second carrier means having a layer thereon which is 
infiuenced by said rays to reduce the force with which 
some of said particles are held to said second carrier 
means with the said some of said particles forming en 
masse a writing character, mirror means positioned in 
said recording head to direct said rays passing through 
said template means toward said layer on said second 
carrier means, and means on a side of said recording 
member opposite to said recording head means for simul 
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taneously attracting the said particles formed into said 
writing character on to said recording member at said 
writing plane when the holding force of the particles 
formed into said character is reduced, heat means ad 
jacent to said recording member for ñxing on said record 
ing member the particles transferred thereto and means 
for moving said recording member so that a line of char 
acters is formed on the same. 

28. The apparatus as claimed in claim 27 in which said 
mirror means is positioned in said recording head means 
at an angle to direct the rays therefrom at right angles to 
said writing plane. 

29. A typewriting apparatus comprising a recording 
sheet; means for moving said recording sheet in one direc 
tion; a storage means having color particles therein; radia 
tion permeable carrier means movable along a path be 
tween said storage means and a recording region through 
which said recording sheet moves, said carrier means 
including a first rotary carrier having an annular surface 
portion passing said storage means during each revolu~ 
tion of said iirst carrier, a second movable carrier passing 
a section of said annular surface portion and also passing 
through said recording region spaced by a gap from said 
recording sheet; means for transferring particles from said 
first carrier to said second carrier at a point of the same 
spaced from said recording area; means for transferring 
paticles from said storage means to said first carrier; 
means for producing a beam of radiation passing through 
said second carrier in said recording region; a photosensi 
tive layer in said recording region; a selected template 
means having an outline for representing a selected char 
acter and located in said recording region so that a beam 
of said radiation passes through said template means and 
said second carrier to said photosensitive layer for caus 
ing said second means to release said particles along the 
outline of said character; and means for transferring the 
released particles -across said gap from said second carrier 
to said recording sheet so that by exchanging of said tem 
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plate means, diíferent characters are successively formed 
along a line extending in said one direction on said re 
cording sheet. 

30. A typewriting apparatus as claimed in claim 29, 
wherein said first carrier is a disk rotating at a high 
speed about an axis spaced from said container so that a 
circumferential portion of said disk has said annular 
surface; and means for moving said second carrier at a 
lower speed than the peripheral speed of said annular sur 
face portion past a section of the latter. 

31. A typewriting apparatus as claimed in claim 29, 
wherein said second carrier is transparent and has a 
photosensitive layer having projections and recesses; and 
including means for moving said recording sheet and said 
second carrier in synchronized steps in crossing directions 
so that said projections hold said particles while passing 
through the beam of radiation, and so that characters 
formed of particles transferred from said projections to 
said recording sheet are visible through said recesses. 
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