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RECORDING APPARATUS 

RELATED APPLICATION 

This is a continuation-in-part of my copending appli 
cation Ser. No. 395,822 ?led Sept. 10, 1973. 

FIELD OF THE INVENTION 

The present invention relates in general to a record 
ing apparatus and associated method of recording data 
on an inked ?lm. This invention is also directed to a re 
cording apparatus that readily performs both the re— 
cording and erasing operations, and that can be used 
with a variety of different recording media such as pho 
tographic ?lm or glass. 

BACKGROUND OF THE INVENTION 

There are many methods that presently exist for re 
cording information on a recording medium. These 
methods and apparatus generally do not provide the 
ability of both recording and deleting data from the 
same medium without the use ofa scheme such as man 
ual deletion. Many times the presence of an error is 
corrected by identifying the error and then reproducing 
the entire record. This is, of course, time consuming 
and costly. 
Accordingly, it is an object of the present invention 

to provide a recording apparatus and method of re 
cording which is compatible with both the addition and 
deletion of information from a recording medium. 
Another object of the present invention is to provide 

an apparatus and method of recording data on a re 
cording medium and which is of a permanent nature. 

Still another object of the present invention is to pro 
vide a recording apparatus which may be used with a 
larger variety of recording media such as drafting ?lm 
photographic ?lm, glass, etc. Any of the recording 
methods presently used do not have this capability. 

SUMMARY OF THE INVENTION 

To accomplish the foregoing and other objects of this 
invention there is provided an apparatus for recording 
on a medium printed with an ink ?lm. This apparatus 
generally comprises a supply of particles of an abrasive 
material, means coupled to the supply for expelling the 
particles from the supply under pressure, a nozzle, and 
means coupled intermediate the supply and nozzle for 
Selectively directing the abrasive material in a con?ned 
stream against the medium. 

In the disclosed embodiment the supply of particles 
comprises a vibrator and means for mixing a pressur 
ized gas with the abrasive particles to expel] the parti 
cles from the supply. The means for selectively direct 
ing the abrasive material may be a solenoid that is both 
air and electrically operated to either block or allow 
the passage of the carrier gas and the abrasive material. 
The dispensing nozzle is preferably surrounded by a 

vacuum manifold. The abrasive particles which bounce 
off the recording surface, as well as the removed ink 
particles, are collected by the vacuum manifold. This 
residue is transported by the ?ow of air in the vacuum 
line to a collection chamber where the residue is depos 
ited. In the disclosed embodiment the vacuum manifold 
is, in turn, surrounded by a pressure manifold which 
dispenses a high velocity stream of air in the shape of 
an annulus around the recording area. The pressure 
manifold establishes a pressure barrier to prevent the 
escape of abrasive material and aids in directing or fun 
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neling the material to the vacuum manifold. When the 
recording medium is a ?lm, or paper, the pressure man 
ifold aids also in preventing the vacuum from lifting the 
recording medium from its mounting surface. 

In the preferred embodiment of the invention record 
ing is accomplished by abraiding the ink ?lm, and a de 
mand feed ink jet is used to deposit ink over areas 
which were previously removed during the recording 
process. However, in accordance with another aspect 
of the present invention the method of this invention 
can also be practiced, in one embodiment, by using a 
?lm that has not been printed with ink. With this ar 
rangement the recording is accomplished by the use of, 
for example, a demand feed ink jet and erasing is ac 
complished by means of the abrasive nozzle discussed 
hercinabove. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Numerous other Objects, features and advantages of 
the invention should now become apparent upon a 
reading of the following detailed description taken in 
conjunction with the accompanying drawings, in 
which: 
FIG. 1 is a functional block diagram of the apparatus 

of the present invention; 
FIG. 2 illustrates the writing head shown in FIG. I 

along with the abrasive feed valve and abrasive dis 
penser; 

FIG. 3 shows the erase structure associated with the 
writing head of FIG. 2; and 
FIG. 4 shows in more detail the abrasive dispenser of 

FIG. 2. 

DETAILED DESCRIPTION 

FIG. 1 shows a recording medium 10 supported by a 
holder 12. In the disclosed embodiment the recording 
medium is preferably a drafting ?lm that has been 
printed with a black ink. Writing is accomplished by sea 
lectively removing the ink and erasing is accomplished 
by reapplying the ink to previously recorded areas. 
FIG. 1 also shows the writing head 14 and erase head 

16 which is illustratively depicted as an inkjet l8 termi 
nating in a dispensing nozzle 20. 
The writing head and erase head are normally com 

monly mounted on a mechanism which allows the 
heads to be moved over the surface of the recording 
medium. By controlling the motion of the head and the 
times at which these heads are operated, the recorder 
may be caused to draw lines, ?gures, or other graphic 
information. If data. once written, is to be deleted, an 
erase signal is coupled to the erase head causing the 
erase head to move into the relative position originally 
occupied by the recording device. An offset value may 
be introduced into the head-moving mechanism for 
controlling during the erase procedure. As depicted in 
FIG. 1, and discussed in more detail hereinafter the 
writing head couples to a vacuum line, a pressure line, 
and a feed line. The erase head is controlled from a 
pulse generator 24 whose output couples to coil 19 of 
the inkjet 18. The ink jet 18 also couples to an ink sup 
ply 28. 
FIG. 2 shows in more detail the writing head 14. FIG. 

2 also shows the abrasive feed valve 30 and abrasive 
dispenser 40. The abrasive dispenser is shown in more 
detail in FIG. 4. The dispenser 40 generally includes a 
pressurized gas supply 42, a mixing chamber 44, and 
pressure regulator 46 and 48. The mixing chamber 44 
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includes a top portion 50 for containing the abrasive 
powder 52. 
A feed-tube 54 which is open at its ends couples to 

a relatively small mixing compartment 56. A vibrator 
60 is disposed at the bottom of chamber 44 for vibrat 
ing the powder 52 and causing the abrasive powder to 
be fed down tube 54 to compartment 56. A pressurized 
gas from supply 42 by way of regulator 46 is also cou 
pled to compartment 56 for mixing with the abrasive 
powder. The mixture is expelled by way of conduit 64 
when the abrasive feed-valve 30 is operated. 
The abrasive feed-valve 30 is both electrically and 

gas operated and the regulator 48 which also coupled 
to valve 30 is for reducing the supply pressure to a 
value required by the valve 30. The valve 30 also in 
cludes a solenoid 31 which is electrically operated from 
control logic not shown in FIG. 4, and when the sole 
noid 31 is activated, the valve 30 is opened to permit 
the abrasive powder to be fed to nozzle 20. 
The solenoid 31 shown in FIG. 4 may be controlled 

as disclosed by my copending application for selec 
tively writing by means of expelling the pressurized 
abrasive against the recording medium. 
FIG. 2 shows the writing head 14 in more detail. In 

FIG. 2 the head 14 includes the nozzle 20. This nozzle 
can be provided in different sizes depending upon the 
thickness of the line that is to be drawn. The abrasive 
nozzle 20 is surrounded by a vacuum manifold 75 
which collects the expended abrasive material after im 
pingement on the recording surface, as well as the ink 
particles removed from the surface. The expended 
powder is returned by means of a vacuum line 76 to a 

collector 80. The vacuum line also continues through 
a ?lter 82 which prevents the abrasive material from 
entering the vacuum-pressure pump 86. Another vac 
uum section 88 couples to the pressure manifold 90 
which surrounds the vacuum manifold 75. The nozzle 
20 and manifolds 75 and 90 are preferably concentri 
cally arranged. 
The pressure manifold 90 serves at least two pur 

poses. One purpose is to establish a pressure barrier 
which aids in funneling the expended abrasive into the 
vacuum manifold. The other purpose is to prevent the 
vacuum manifold from causing the recording medium 
to lift off its mounting surface because of the flow of air 
across the recording surface. - 

It is preferred that the powder be expended at a pres 
sure of approximately 20-40 lbs. per square inch. The 
pressure used can be varied to control the line density. 
In FIG. 4 the regulator 46 can be used for controlling 
the speed of cutting or abraiding of the recording me 
dium. Also, different grades of abrasive powder can be 
applied to vary the density of the recorded data. 
FIG. 3 shows a preferred embodiment of the ink dis 

pensing or erasing mechanism in the form of a demand 
ink jet 18, ink supply 28, and control means 29. The 
control means includes a pulse generator 24 which pro 
vides the proper amplitude pulse and proper shaped 
pulse for driving the coil 19 of the ink jet. The pulse 
generator is activated from gate 92 which is an AND 
gate receiving an erase control signal on line 93 and an 
other signal from OR gate 94. As long as the erase con 
trol signal is present on line 93, and each time an en 
coder pulse appears then a pulse is generated from gen 
erator 24. In the embodiment disclosed in FIG. 3, 
which is similar to the drawing shown in my copending 
application both X and Y pulses enable gate 94. 
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These pulses typically occur for every movement of 

0.0025 inches in either axis. As the deposited ink spet 
size may approximately be 0.010 inches in diameter a 
line is then deposited on the recording medium as the 
head moves. 

In FIG. 3 the ink jet 18 may be a glass capillary tube 
which is drawn to a small ori?ce tip. The coil 19 may 
be in the form of a ferro electric coating to which two 
leads are attached. A pulse or voltage applied between 
the two leads causes a mechanical compression of the 
ferro electric material and the glass capillary which 
forces a drop of ink from the capillary tip. This process 
is repeated at high speed to allow erasing of lines and 
characters as the jet is moved across the surface of the 
recording medium. The ink jet is driven by a pulse gen 
erator 24 which shapes and ampli?es the pulses to coil 
19. In the disclosed embodiment drive pulses are de 
rived from position encoders attached to the mecha 
nism which moves the heads over the surface of the re 
cording medium. Other methods may also be used to 
dispense the ink such as a recording pen or an air 
brush. 

In view of the obvious modi?cations that can be 
made in the embodiments of the invention herein de 
scribed and in view of the different forms of the inven 
tion it can take it is not intended to limit the invention 
to the precise arrangements illustrated herein. Rather, 
it is intended that the scope of the invention be delim~ 
ited by the appended claims and that within that scope 
be included such structures as depart from the essential 
nature of the invention only by obvious changes or by 
the substitution of equivalence but do not alter the 
basic scheme of the invention. 
What is claimed is: 
1. An apparatus for recording on a medium which 

has a removable film deposited thereon, said apparatus 
comprising; ' i 

a supply of particles of an abrasive material, 
a nozzle, 
means coupled intermediate the supply and nozzle 

for selectively directing the abrasive material under 
pressure to the nozzle from where it is expelled in 
a con?ned stream against the medium, 

means for collecting the expelled material including 
a collecting head disposed about said nozzle, 

said collecting head defining a pressure manifold and 
a vacuum manifold, 

a collection chamber for the expelled particles, 
a pump means, 

and conduit means connecting in sequence the vac 
uum manifold, collection chamber, pump means 
and pressure manifold, whereby the pump means 
creates a vacuum to draw expelled particles via the 
vacuum manifold to the collection chamber. 

2. An apparatus for dispensing a stream of abrasive 
particles to perform writing or erasing on a recording 
medium, said apparatus comprising; 

a nozzle for directing the stream of abrasive particles, 
an abrasive dispenser, 
means coupled intermediate the nozzle and dispenser 

for selectively conveying the particles to the noz 
zle, 

and means for collecting the expelled particles in 
cluding, 
a collection head enclosing the nozzle and de?ning 

a vacuum manifold adjacent the nozzle and a 

pressure manifold adjacent the vacuum manifold 
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and remote from the nozzle relative to the vac 

uum manifold, 
and means including a collection chamber and cou 
pled to both the vacuum manifold and pressure 
manifold for drawing expelled particles through 
the vacuum manifold to the collection chamber. 

3. The apparatus of claim 2 wherein said means for 
drawing expelled particles includes a vacuum pressure 
pump and conduit means interconnecting in sequence 
the vacuum manifold, collection chamber, pump and 
pressure manifold for carrying said particles from the 
vacuum manifold to the collection chamber. 

4. The apparatus of claim 2 wherein said pressure 
manifold is disposed about said vacuum manifold so as 
to direct the expelled particles toward the vacuum 
manifold. 

5. The apparatus of claim 1 wherein said nozzle, vac 
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uum manifold and pressure manifold are concentrically 
arranged. 

6. The apparatus of claim 5 including a ?lter con 
nected by sections of the conduit means between the 
collection chamber and the pump. 

7. The apparatus of claim 2 wherein said abrasive dis 
penser includes a supply chamber, vibration means a 
source of pressurized gas, conduit means having a plu 
rality of conduit sections, said vibration means for vi— 
brating said supply chamber and a mixing chamber 
connected by a conduit section to the source and an 

other conduit section to the means for selectively con 
veying and having means for receiving the vibrated par 
ticles which are forced to the means for selectively con 

veying by the pressurized gas. 


