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Claim. 

This invention relates to the production of 
representations of original subjects, for instance 
printing plates or like surfaces, by electrically 
controlled means and extends to the production 

5 of Such visual representations at a station dis 
tant from that at which the original subject is 
located, or in other words, by methods falling 
within the scope of the term “photo-telegraphy”. 
The invention relates, inter alia, to the produc 

10 tion of engraved surfaces adapted for use, for in 
stance, in substitution for photo-mechanically 
produced surfaces or blocks, the original and the 
surface to be engraved, for example, being oper 
ated upon at the same station or, in other words, 

15 in conditions which do not correspond with those obtaining in photo-telegraphy. 
The invention consists in a method of producing 

a representation of an original subject which 
comprises applying a gradually decreasing nega 

20 tive voltage to the grid of a gaseous discharge tube 
during regularly spaced predetermined intervals 
of time, projecting light on to successive small 
areas of the original subject in a scanning oper 
ation during a fraction of each such interval, 
causing the light reflected from or transmitted 
through each such small area of the original sub 
ject to set up a voltage on the grid of the tube 
proportionate with the tone values of the succes 
sive small areas into which the original subject is 

30 scanned, applying a plate voltage to the tube 
which is interrupted at the end of each such 
interval, and causing reproducing means, for 
instance a cutting tool, to be actuated by the 
plate current flowing through the tube from the 
instant at which the grid voltage reaches a pre 
determined value permitting the flow of plate 
current to the end of each such predetermined interval. . . . . 
Conveniently the gaseous discharge tube may 

be a “Thyratron” tube (the name “Thyratron' 
being a registered trade-mark), one of the prop 
erties of which is to preclude the flow of current 
from the cathode to the anode until the grid of 
tube has been given a certain minimum negative 
bias and thereafter to permit the flow of current 
irrespective of variation in the bias until the 
operation of the tube is interrupted by change in 
the voltage applied to the anode. 
The interruption of the flow of current in the 

anode circuit may be effected by the employment 
of a mechanical interrupter, or alternatively by 
applying an alternating or otherwise varying volt 
age to the anode circuit of the tube from Some 
convenient source of current of the desired char 
acter. . . . . ." 
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(C. 178-5) 

The invention will be described further in de 
tail with reference to the accompanying drawings 
in which are illustrated diagrammatically and by 
Way of example certain forms of apparatus in ac 
cordance with the invention:- 5 

Figure 1 being a view partly in perspective and 
partly diagrammatic of one construction, 

Figure 2 being a corresponding view of a sec 
ond construction. 
In Figure 1, f indicates the original of which 10 

an engraved reproduction is to be formed mount 
ed upon a support 2 freely movable upon the up 
per platform 3 which is connected by the verti 
cally arranged portion 4 with the lower platform 
5 upon which a table 6 adapted to form a support 5 
for the Surface T to be engraved is arranged in 
association with guides 8 permitting the table 6 
and with it the surface 7 to be engraved to be 
moved in one direction through the intermediary 
of the lead screw 9. This lead screw is connected 
with the spindle O of the motor f f also acting as 
a convertor which, with the guides and lead 
Screws, is mounted upon a table f2 in association 
with guides 3 secured to the platform 5. This 
table, in turn, is adapted to be moved in a stepwise 
manner in a direction at right angles to the di 
rection in which the table 6 is moved on its guides 
8, such motion being secured by the lead screw 
4 which is provided with an extension 5 rigid 

ly connected with a ratchet wheel S co-operating 30 
with pawls on the toothed wheel 8 rotatably 
mounted upon the aforesaid extension of the lead 
SCreW. 
With the toothed. Wheel in question is engaged 

a rack 9 connected with a core 20 arranged with 
in a Solenoid 22 the energization of which, in a 
manner Subsequently to be described, will cause 
stepwise motion to be imparted to the lead 
Screw at determined intervals of time. 
The operation of the motor O will cause the 

table 6, in consequence of the action of the lead 
screw 9, to travel in a direction parallel with the 
axes of the guides 8 in one or other of two senses 
until One or other of the pins 22 is brought into 
position to actuate a switch 23 comprising a mov 
able contact 24 and two fixed contacts 25 and 26, 
thus causing the movable contact to complete the 
circuit through one or other of the fixed contacts 
and thus through the leads 27 and 28 with the 
winding 29 of the motor , the mid-point of 
which is connected with a lead 30, supplying di 
rect current to the motor, and the brush 3 asso 
ciated with the commutator 32, the other brush 
33 being connected with the lead 34 of the supply 
of direct current. The alteration of the position 
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plifier 44 and rectifier 45. 

2 
of this Switch will change the direction of rota 
tion of the motor if on the shaft of which is also 
provided a friction-operated double pole phase 
reversing switch 35 connected by the leads 36 
with the three-phase self-synchronizing motor 37 
in Such manner that the reversal of the direction 
of rotation of the motor will not result in a 
Similar reversal of the direction of rotation of the 
motor 37. 
On the spindle of the motor 37 there is mounted 

a light-interrupter disc 38 through which is pro 
jected light from a source 39. 
In the interrupter disc there are provided two 

sets of apertures 40 and 4, the latter being in the 
path of the rays directed on to a prism 42 from 
Which they are directed in turn on to the light 
sensitive surface 43 in circuit with a valve am 

The other set of aper 
tures 40 is arranged in the path of the light rays 

20 passing to the lens 46 by which they are directed 
on to the original f, the light reflected from the 
original being, in turn, reflected by the mirror; 4T 
on to the light-sensitive cell 48 connected with 
the valve amplifier 49 and rectifier 50. 

For the purpose of ensuring that to the original 
motion is imparted corresponding with that im 

parted to the engraved Surface, a pantograph de 
vice is employed. In the construction illustrated, 
the pantograph comprises a rod 5 mounted in a 
ball-and-socket joint 52 on the bracket, 53, the 
height of which can be varied by engaging bolts 
54 in one or other of the rows of holes 55. 
It will be appreciated that at intervals motion 

must be imparted to the table 6 to secure its 
movement in a direction at right angles to the 
axes of the guides 8 as has in fact been already 
stated. This motion is secured as the result of 
one or other of the pins 22 being caused to oper 
ate one or other of the switches. 56, 57 in circuit 
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With the Solenoid 2, the solenoid being thus 
energized at intervals whereby the core of the 
Solenoid will be caused to move to a degree 
limited by the set screw 58 to advance the table 
in the direction in question a predetermined 
distance. - The output from the rectifier 50 is applied 
across the condenser 59 arranged in the grid 
lead of a Thyratron, tube or other form of gas 
filled relay 6), the anode of which is connected 
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With the secondary 6, of a transformer, the pri 
mary 62 of which is connected by two leads to 
the three-phase synchronous motor 37, The 
Secondary in question is connected through the 
condenser 63 with the filament battery 64 of 
the Thyratroin tube, a form of gas-filled relay 
tube, with a grid biasing battery 65 and also 
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with a source of direct current 66, one terminal 
of which is connected by the lead 67 with one 
end of the winding 68, the other end of which is 
connected by the lead 69 with one end of the 
secondary 6f which is also connected by the lead 
70 with the anode of the Thyratron tube. 
The rectifier 45 is connected by the leads 7 

across the resistance 72 connected to one elec 
trode of the condenser 59, and with the second 
ary 13 of the transformer of which the primary 
is indicated by the reefrence 62. 

70 

75 

The current supplied to the Thyratron tube 
will be controlled by the outputs of the light 
sensitive cells and in accordance with the cur 
rent flowing in the anode circuit. The core 
74 arranged in the winding 68 will be moved for 
a greater or less length of time into the position 
in which it closes the ball valve 75 provided in 
the casing 16 in which a rotary pump. 77 is ar 

2,005,130 
ranged, this rotary pump functioning to draw 
liquid from the reservoir 78 and deliver it into 
the duct 79 through a restricted aperture 80 
in which the liquid will be delivered into the 
chamber in which the stem of the engraving tool 
8 projects forming a piston therein, so that 
according to the time during which the valve is 
closed, and this time will be determined by the 
tone value of the original operated upon, the 
liquid will be forced by the pump on to the stem 
of the engraving tool 8 and thus operate to ad 
vance the point of the engraving tool 8 for a 
greater or less length of time or less distance 
into the surface of the plate to be engraved. 
The depressions formed in the engraved surface 
will thus be controlled in depth or otherwise in 
magnitude in relation to the tone value of the 
corresponding, area of the original. 

In the construction illustrated in Figure 2, the 
Original is indicated by the reference 82 and it 
is mounted upon a mandrel 83 secured on a lead 
Screw 84 on which also a mandrel 85 is secured 
carrying the surface.86 to be engraved, the lead 
Screw being, driven through gearing arranged in 
the casing 87 by the motor 88, which also drives 
the shaft 89 on which the interrupter, disc., 90 
is, mounted. On this shaft there is also mounted 
a movable contact 9 co-operating with contact 
segments 92 and a further contact member 193 
co-operating with a contact. 94, and a plurality 
of studs 95. Light is projected on to the original from the 
Source of illumination 96 through apertures in 
the interrupter disc 90, the light passing there 
through being concentrated by the lens;97 and 
projected on to the original 82, the light reflect 
ed from which is, in turn, reflected, by the lens 
98 on to the light-sensitive cell 99, the current 
flowing through which is, amplified by the valve 
amplifier 100 in the output of which is, arranged 
the primary 10 of the transformer, one end of 
the secondary 102 of which is connected through 
the rectifier f03 with the grid of the Thyratron 
tube 104 and also with the condenser 05, the 
other end of the secondary being connected with 
the opposite terminal of the condenser and with 
the contact segment 94, the studs 95 associated 
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with the segments being connected together 
through resistances, and with a source of direct 
current indicated by the negative terminal of 
the battery. 106, the positive terminal of which 
is connected through the whole of the resistance 
with one of the studs, the lead to T. being taken 
from another of the studs to the filament heat 
ing battery O8 connected across the flament of 
the Thyratron tube and also to one terminal 
of a second battery O9, the other end of which 
is connected with one end of the solenoid do, 
the other end of the solenoid being connected 
with one of the segments 92, the other segment 
being connected, in turn, with the anode of the 
Thyratron tube. - . . . 
Within the solenoid if 0 there is arranged a 

core f l provided with an extension f2 adapted, 
by the movement of the solenoid, to actuate a 
ball valve f3 associated with the chamber 4 in 
which there is contained a liquid and into the 
chamber containing the liquid extends a piston 
element 5, the end of which contacts with a 
can f6 on the shaft 89. Rotation of the shaft will cause the piston ele 
ment to be forced into the chamber in opposition 
to the spring IT and depending upon the time 
during which the valve is closed the forcing of 
this piston into the chamber will cause the liquid 
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therein to move the stem if 8 of the engraving 
tool 9 in opposition to the spring 20, thus 
causing the engraving tool to make an impres 
sion of greater or less depth in the Surface to be 
engraved proportionate with the amount of light 
reflected from the corresponding surface of the Original. 
The mandrel 82 on which the original is mount 

ed, and the mandrel 85 with which the surface to 
be engraved is associated, may be moved continu 
ously or in a stepwise manner. 
While above the invention has been described 

mainly in its application to the production of en 
graved surfaces, the invention as stated extends 
to the production of visual representations of an 
original generally and by for instance methods 
falling within the scope of the term "photo-tele graphy'. 
In conclusion it is to be observed that the fore 

going description is furnished for the purpose of 
illustrating certain Suitable manners of carrying 
the invention into effect and various changes may 
be made in the details of construction and ar 
rangement above referred to without exceeding 
the scope of the present application. For in 
stance, while particular circuit arrangements and 
modes of operation have been described in Some 
detail it is to be understood that the individual 
features of Such circuits or nodes of Operation 
may be employed in combination or association 
with features herein referred to other than such 
as are specified in their immediate context, with 
out departing from the invention. 

Having now described my invention, what I 
claim as new and desire to Secure by Letter's Pat 
ent is:- 
The method of producing a representation of 

3 
an original subject which comprises moving the 
original subject relative to Scanning means, mov 
ing a surface upon which the representation of 
the original subject is to be formed at a corre 
sponding rate relative to reproducing means, and 
during such movement effecting in each of a 
plurality of successively recurring regularly 
spaced intervals of time the following Opera 
tions:-applying to the grid of a gaseous dis 
charge tube for a period of time which is con 
stant; for each of the intervals a decreasing neg 
ative voltage the rate of decrease of which is the 
same for each of the intervals, projecting light 
on to a small area of the original Subject in a 
scanning operation during a fraction only of the 
said period, applying to the grid of the tube dur 
ing the said fraction of the period a further volt 
age which is stored on the grid and is propor 
tionate with the tone value of the light trans 
mitted through or reflected from the Small area, 
as a result of the scanning operation, thereby 
causing the voltage on the grid to reach a value 
permitting the flow of plate current only after 
the lapse of a fraction of the time interval which 
is proportionate with the tone value of the Small 
area, causing the reproducing means to operate 
upon the surface upon which the representation 
is to be formed by current flowing from the plate 
of the tube from the instant at Which the grid 
voltage reaches the said predetermined value to 
the end of the interval, and at the end of the 
interval interrupting the flow of current from the 
plate of the tube, thereby interrupting the op 
eration of the reproducing means. 

JOHN WILLEY DALTON. 
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