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UNITED STATES PATENT office 
EKEYBOARD-CONTROLLED IDEOGRAPHIC 
PRINTER HAVING PERMUTATION TYPE 
SELECTION 

Chung-Chin Kao, New York, N.Y. 
Application December 11, 1943, Serial No. 513,820 

(C. 197-1) 27 Claims. 
1. 

This invention relates to typing machines, and 
more particularly to keyboard-controlled ma 
chines for printing directly in ideographic char 
acters, e.g., Chinese ideographs and the like. 
A principal object of the invention relates to 

an improved electrically controlled Chinese or 
other ideographic typing machine. 
There is disclosed in my copending application 

Serial No. 493.722, filed July 7, 1943, a Chinese 
language typewriter wherein a keyboard of ap 
proximately 36 keys controls the coordinate selec 
tion and printing of any one of 6000 different 
Chinese characters or ideographs. Another prin 
cipal object of the present invention is to simplify 
the Operation of the prior type of machine by 
employing only ten keys for controlling the selec 
tive printing which formerly required 36 keys. 
A feature of the invention relates to the novel 

form of selecting arrangement whereby a single 
set of ten keys can be used to select any one of 
a very large number of Chinese ideographs or 
the like, for presentation to a printing point. In 
its genericaSpects this selecting arrangement is 
capable of application not only to Chinese lan 
guage typewriters, but also to other keyboard 
controlled machines, such as “Linotypes,' 'Mono 
types,' "Teletypes' and the like. 
A further feature relates to a keyboard-con 

trolled printing machine of the type having a se 
lectively rotatable drum which is also selectively 
movable along its axis, and wherein the coordi 
nate Selective movements of the drum are con 
trolled by a single row of keys much smaller in 
number than the total number of characters to 
be printed. For example, in the case of a ma 
Chine for printing 10,000 characters, only ten keys 
are required. 
A further feature relates to an improved group 

and units selecting mechanism for typing ma 
chines and the like. 
A still further feature relates to the novel 

organization, arrangement and relative inter 
connection of parts which cooperate to provide 
an improved Chinese or similar ideographic lan 
guage typewriter. 
Other features and advantages not specifically 

enumerated will become apparent after a con 
sideration of the following detailed descriptions 
and the appended claims. 

In the drawing which represents, for illus 
trative purposes, certain preferred embodiments, 

Fig. 1 is a schematic block diagram to ex 
plain certain broad features of the invention. 

Fig. 2 is a schematic layout of the typing ma 
chine according to the invention. 
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2 
Fig. 3 is a schematic view of the Selective. Set 

ting means for controlling the longitudinal and 
rotational movement of the type drum. 

Fig. 4. is a schematic view of the means for 
controlling the typing bar, carriage return, line 
feed, space and back space operations. 

Fig. 5 is a chart diagram of the sequence of 
the various impulses in the four unit code used 
with the invention. 

Fig. 6 is a schematic diagram of the "keying' 
circuits controlled by the ten character selection 
keys, and by the five “function' keys. 

Fig. 7 illustrates the receiving tape perforator 
machine which can be controlled directly by in 
coming telegraph line signals, or by the keyboard 
mechanism of Figs. 1-6. 

Fig. 8 is a schematic view of the mechanism. 
linking one of the ten character selection keys 
and the longitudinal and rotary drum controls. 

Fig. 9 is a detail view of the longitudinal group 
and units selecting rack and stops of Fig. 8. 

Fig. 10 is a plan view of the rotary movement 
selection barrel. 

Fig. 11 is a front end view of Fig. 10. 
Fig. 12 is an edge view of one of the cam wheels 

of the selector barrel of Fig. 10. 
Fig. 13 is a front view of Fig. 12. 
Fig. 14 is a front view of one of the single lobe 

group selection wheels of Fig.10. 
Fig. 15 is an edge view of Fig. 14. 
Fig. 16 is a detail view of one of the stops. 
In general, the printing machine of the present 

invention is similar to that disclosed in my prior 
application Serial No. 493,722, filed July 7, 1943, 
the Operation of which is based upon the assign 
ment of a predetermined code number to each of 
10,000 Chinese ideographs. It comprises a type 
face drum (Fig. 1) which carries, in the par 
ticular embodiment illustrated, 6000 individual 
Chinese ideographs arranged in successive cir 
cumferential rows with 100 ideographs in each 
row. For a detailed disclosure of how these Chi 
nese ideographs can be Supported peripherally on 
the drum, reference is hereby made to said prior 
application Serial No. 493,722. Drum f is mount 
ed in Suitable bearings whereby it can be moved 
longitudinally toward the left to present the de 
sired circumferential row of characters in line 
With the printing hammer, 2. The drum is also 
capable of being selectively rotated around its axis 
So that after the circumferential row has been 
Selected, the drum is rotated to present the par 
ticular desired ideograph into registry with the 
printing hammer. A conventional paper carriage 
3 Such as used in ordinary English language type 
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writers carries the paper which extends upwardly 
between the printing hammer 2 and the drum . 
An inked ribbon is also mounted so as to extend 
parallel to the drum axis, and located between 
the printing hammer and the paper. With this 
arrangement, the type faces on the drum are 
positives so that the actual printing on the paper 
appears as positives. A continuously running 
motor 4 is connected through a magnetic clutch 
5 and gearing 6 to the drum shaft. The drum 
is shown in its normal position where the print 
ing hammer is in registry With the first circum 
ferential row of ideographs. In as much as the 
drum must first be moved longitudinally it may 
be normally held in its extreme position at the 
right (Fig. 1) by means of a retractile Spring (not 
shown). The drum has coupled to it, but with 
out interfering with the drum rotation, a toothed 
rack 8a, which is shown in detail in Fig. 9, and 
is driven by pinion 9 from motor 4 through gear 
ing 0 and magnetic clutch . The clutch f is 
arranged to be operated just after the longitudi 
nal selector has been set. The longitudinal and 
rotary selectors are indicated schematically in 
Fig. 1 by the block 3. 
In order to control the setting of the selectors 

there is a keyboard 4 comprising a single row 
of ten numerical keys 0 to 9. Associated with 
the numerical keys are four rotary impulse dis 
tributors E 1, E2, E3 and E4. These distributors 
are of the well-known start-stop type, the dis 
tributors E, E3 and it 4 being driven at the same 
rotary speed, while the distributor E2 is rotated 
in timed relation to the speed of distributors E, 
E3 and E4, through reduction gearing G and 
phase adjusting handwheel G (Figs. 2 and 3). 
For each complete rotation of brushes 43 and 
46, the brush 45 moves step-by-step to each of 
its numbered segments in succession. When the 
brush 45 leaves the segment #5, it causes the 
well-known stop mechanism of start-stop distrib 
utors to be placed in position so as to stop brush 
45 after it has completed its revolution back to 
segment #1 where it stops until it is ready for the 
next distribution of signals. ASSociated With the 
“function' keys T, S, C, B and R, are an addi 
tional pair of rotary distributors E5 and E6. As 
sociated with the segments #1, #2, #3 and #4 
and their brush 46 are four electromagnets 
which control respectively the permutation bars 
53, 54, 55 and 56. The common return operat 
ing circuit for these electromagnets is controlled 
by the #1 segment and brush 45 of distributor E2. 
Positive potential controlled by the numerical 
keys 0-9 (Fig. 1) is applied in varying combina 
tions to the segments #1, #2, #3 and #4 of dis 
tributor E by means of conductors 28-3? and 
plug-jack 25, 26. Mounted above an intersect 
ing relation above the permutation bars 53-56 
are six “thousands' selector bars TH. The bars 
53-55 at the regions of intersection. With bars 
TH have notches, so that when all the notches 
in the bars 53-56 beneath any given one of the 
bars TH, are facing upwardly, as viewed in Fig. 3, 
the corresponding bar TH is enabled to drop 
downwardly. On the other hand, if one or more 
notches beneath a bar H are not in alignment 
the said bar TH is held in its raised position. 
The bars 53-56 are mounted so as to be capable 
of 180° rotation around their longitudinal axes. 
Some of the bars 53-56 when in their normal 
position have their notches facing upwardly, while 
other bars have their notches facing down Wardly. 
For simplicity in the drawing, a -- sign represents 
the notch facing down, while a - sign represents 
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4 
a notch facing up. When one of the electromag 
nets is energized it rotates the associated bar 
53-56 through an angle of 180 thus reversing 
the “phase' or position of the series of notches 
in said bar. The setting of selector bars TH is 
controlled by the first operation of any key in the 
numerical key row. The setting of the H bars 
is controlled by the second operation of any key 
in the row; the setting of the T bars is controlled 
by the third operation of any key in the row; 
while the setting of the U bars is controlled by 
the fourth operation of any key in the row. Like 
Wise the setting of the F bars (Fig. 4) is con 
trolled by the operation of any one of the five 
“function' keys S, R, T, B and C under control 
of distributors E, E2, and E3. 
Each key has associated with it a stationary 

contact which may be considered to be divided 
into six separate sections as shown in Fig. 6. 
Four of these sections of each key contact are 
connected respectively to the conductors 28-3 
and thence to the #1 to #4 segments of distribu 
tors El and E4. The first Section of each Sta 
tionary key contact is the distributor "start' con 
tact and is connected to the corresponding Seg 
ment on distributors Et and E4 by Way of wires 
27 and 39. The sixth Section of each stationary 
key contact is the 'stop' section and is connected 
to the corresponding "stop' segment on distrib 
utor El and E4 by way of wire 40. It will be 
understood that each key is provided with a 
contact movable with the key and which is con 
nected to a suitable source of positive potential, 
which contact however is insulated from the part 
of the key Which is contacted by the operator. 
The manner in which the conductors 27-32 are 
energized in various combinations is illustrated 
in the chart of Fig. 5. 
In order to control the longitudinal setting of 

drum , it is necessary to operate in succession, 
the same or different keys in the numerical row. 
The first operation as mentioned above causes 
the operation of one of the six bars TH which by 
means of the linking and lever mechanism shown 
in Fig. 8, sets the rigid stop bar 5 (Fig. 1) a 
predetermined distance with respect to the up 
per shouldered edge of rack 8. Rack 8 has six 
shoulders fo, 20, 30, 40, 50, 0, of different depths 
With respect to the normal position of stop bar 
5. Therefore, depending upon the extent to 

which the bar 5 is moved, it will stop the rack 
8 in the proper 'group' corresponding to the first 
digit of the code number of the desired ideo 
graph on drum . The second operation of a key 
causes the operation of One of the ten bars i 
which by means of the linkage and levers shown 
in Fig. 8, causes the rigid stop bar 6 to be set, 
to a predetermined distance with relation to the 
lower edge of rack 8. As shown in Fig. 9 this 
lower edge has a series of sets of smaller shoul 
ders or teeth 7. Therefore, depending upon the 
extent to which the bar 6 is moved, it will stop 
rack 8 in the proper position corresponding to 
the second digit of the code number of the de 
sired ideograph. When the stop 5 is set as 
above mentioned a circuit is closed to Operate 
clutch to allow drum to move toward the 
left (Fig. 1). Thereupon the stop 5 is allowed 
to return to its normal position clear of the rack 
8. The rack continues to move towards the left 
until the proper tooth 7 engages the stop 6. 
It Will be understood of course, that the clutch 
if is of the slip-clutch type so that the motor 
can continue rotating While the rack 8 is stopped. 
The rack 8 may carry a longitudinal ratchet which 
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cooperates with a pawl so as to center and hold 
the druin in its selected longitudinal position. 
When the printing of a character is completed 
this pawl is released to allow the drum to return 
to-norina. 
When a numerical key is operated for the third 

time, it causes the setting of one of the tent 
bars (Fig. 3) which bar operates one often stops 
f5a (Fig. 10); and when a numerical key is Op 
erated for the fourth tinae, stop 5a is released 
and another stop f6a is operated. However, since 
the third and forth key operatioins control the 
rotary movement of the drum, instead of a lon 
gitudinal or linear rack such as shown in Fig. 9, 
there is provided an analogous circular rack Such 
as shown in Figs. 10 to 1.5. This rack is in the 
form of a barrel consisting of alternate mililti 
toothed wheels f said intervening alternate sin 
gie toothed wheels 9. All these wheels are keyed 
to the shaft 7. The multi-toothed wheels 3 are 
mounted on the shaft. I so that all the teeth lirie 
up longitudinally of the shaft, while the single 
tooth wheels 9 are mounted so that the indi 
vidual teeth thereof are located in a Spiral path 
around the axis of shaft 7, and since there are 
ten of these wheels f9, the teeth of wheels 
will be spaced apart 36 degrees so that each in 
dividual tooth occurs between the double-Space 
tooth 8a on the multi-tooth wheels. The teeth 
on each wheel 8 are arranged in ten similar 
groups of nineteeth each. By this arrangement 
therefore, the cam barrel can be held or stopped 
at any one of 100 equal circumferential divisions. 
The stops 45a to 5i are controlled by the set 
ting of the bars T while the stop 6a is coa 
trolled by the setting of the bars. U. Thus by 
operating one of the stops f:5a selectively, the 
barrel is stopped at a circumferential "group' 
point, and by operating the stops f6a the barrel is 
stopped at its selected “unit' point. It will be 
understood that the drum is in continuous ro 
tation through slip-friction clutch 5, until it is 
stopped in its “group' position. The stop it is 
then returned to nonial and the drulin contiities 
to rotate until it is stopped by the “units' Stop 
6a. The shaft 7 is provided with a circular 

ratchet and pawl (not shown) which enables the 
drum to be centered and held in its set, rotary 
position. - . . . 

From the foregoing, it will be seen that the 
drum does not have any normal rotally position 
but continues to rotate except when it is selec 
tively stopped. The “group' stops f5a-5ii are 
slidably mounted in a suitable frame and are 
normally held by springs away from the barrel. 
These stops are adapted to be pushed towards 
the barrel by a variable-throw lever 65a corre 
sponding to lever 65 (Fig. 8). Lever 65a is con 
trolled by a linkage and lever mechanism the 
same as that shown in Fig. 8. Likewise, the 
“units' stop f Ga is controlled by a variable-throw 
lever 66a similar to lever 66 (Fig. 8). 
The next operation is the pressing of the typ 

ing key T. (Fig. 1) which causes the selective 
setting of the corresponding selector bar T (Fig. 
4). This bar is connected through suitable links 
and levers (not shown) so as to press the printing 
hammer 2 against the inked ribbon whereby the 
selected ideograph which has been presented to 
the printing point is printed on the paper. The 
typing key T is connected through suitable links 
and levers in the manner well-known in English 
language type-writer construction so that when it 
returns to normal, the paper carriage is auto 
matically fed to the left (Fig. 1), one charac 
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6 
ter space. It will be understood of course, that 
the paper carriage 3 is provided with the usual 
line feed rhechanism so that when the printing of 
a line or portion of a line is completed the paper 
can be advanced any desired line spacing dis 
tance by mechanism well-known in the English 
language typewriter art. 

it is desired to space the paper carriage any 
desired number of spaces along the printing line, 
the spacing bar S is operated to cause the selec 
tive operation of the bar S (Fig. 4). Bar S is 
connected through well-known link and leverage 
mechanism to the paper carriage 3 so as to move 
it one character space towards the left in the 
manner well-known in the typewriter art. Like 

e, if it is desired to “back-space' the paper 
iage, key B is operated, causing the selective 

operation of the bar B (Fig. 4) which is con 
rected to the usual "back-space' mechanism of 

riage 3. When the mechanism is to be 
Bleased without typing, the key R. is operated 

causing the selective operation of the bar R 
which releases the ratchet holding the drum 
longitudinally which is thereupon free to move 
to the right under control of its retractile spring, 
and back to its normal position ready for the 
next printing. This key R. can also be used at 
any intermediate stage of the operation of the 
machine to restore the mechanism to normal in 
case of an error during operation of the numeri 
cal keys. 
As will be seen from Fig. 6, the keyboard is 

multipled not only to the plug-jack 25, 26, but 
also to the distributor E4 whereby each set of 
four inpulses corresponding to the operation of 
any given key is applied through switch 33, to 
the control magnet 34 of any well-known tape 
perforator 35. In accordance with the invention, 
this tape perforator is of the four-unit code type 
and is provided with a set of four punches 37 
which are selectively set by the levers 36 under 
control of distributor E4 and magnet 34 so as 
to punch holes in the telegraph tape (not shown) 
transversely thereof in various positional combi 
nations. In addition, a feed hole punch 37a is 
likewise provided to punch the usual feed hole 
in the tape. In as nuch as each Chinese ideo 
graph is represented by four intimerals, each nu 
meral will be represented on the tape by an 
individual transverse set of perforations. Conse 
quently, after the fourth operation of a numeral 
key on the keyboard f, it is necessary to operate 
the spacer key S which perforates the tape with 
a single perforation in the position represented 
in Fig. 5. For a detailed description of one kind 
of tape perforator mechanism that may be used, 
reference may be had to U. S. Patent No. 2,308,543, 
whose disclosure is expressly incorporated herein 
by reference. En that event, magnet 34 of Fig. 7 
corresponds to magnet 32 of said Patent No. 
2,308,543. The only difference is that, with the 
present system only four code impulses are re 
quired for each key operated, whereas in said 
Patent No. 2,308,543, a five-impulse code is used. 
Therefore, the distributor 26 of said patent can 
have one of its five numerical segments discon 
nected, or if desired the distributor can be de 
signed so that the four segments are equally 
spaced corresponding for example to the distribu 
tors Et, E3 and E4. The four-unit code per 
forated tape produced by the device of Fig. 7, can 
be run through any Well-known telegraph tape 
transmitter (not shown) to transmit the four 
unit code impulses to a distance. For a detailed 
description of one kind of transmitter that may 
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be used, reference may be had to U. S. Patent 
No. 2,213,476. The received impulses are ap 
plied through a plug such as 25-26 to operate 
a printing mechanism such as described above. 

Detailed description. 
Assuming for the purpose of explanation, that 

it is desired to print a Chinese character whose 
code number is 1234; key F1 (Fig. 1) is pressed 
and in doing so it applies positive potential to 
the two wires 4f, 42, and thence to the wires 28, 
29. At the same time, positive potential is ap 
plied to the start wire 2. By means of the plug 
jack 25-26, this start potential is applied to the 
start segment of distributor E which is con 
nected in circuit with a clutch release lever of 
any well-known start-stop telegraph mechanism 
whereby the brushes 43 and 46 are released for 
rotation. Brush 43 is coupled through reduction 
gearing G to brush 45 so that brush 45 stays on 
segment it 1 during the first revolution of brushes 
43 and 46. Brush A6 is mechanically connected 
to, and rotates together with brush 43. It will be 
understood that the keys of the keyboard 4 are 
of the mutually interlocked and releasable type, 
so that more than one key cannot be depressed 
at a time. Since key F1 has been depressed, posi 
tive potential is applied in succession over con 
ductors 28 and 29 to segments #1 and #2 of dis 
tributor E. At the same time, positive potential 
is applied through brush 46 to segments if 1 and 
#2 of distributor E3. Ground is applied to Seg 
ment it 1 of distributor E2. Under these condi 
tions, a circuit is traceable fron the positive po 
tential at the key, through brush 43, brush 46, 
conductor 48, conductor 49, windings of electro 
magnet 5), conductor 5, brush 45, to ground. 
While this same positive potential is also applied 
to other conductors to which conductor 48 is mul 
tipled, there is only one circuit closed at this time 
as above described. Magnet 50 thereupon Oper 
ates the bar 53 which is rotated through an angle 
of 180 degrees. The bars 53 to 56 stay put in their 
selected rotated position until they are restored 
to normal by any suitable Spring arrangement 
after the selection has been completed. As the 
brush 46 continues to rotate, it has positive po 
tential applied through segment if2, thence to 
conductor 58, conductor 59, and the winding of 
magnet 60 which thereupon rotates bar 54 
through 180 degrees. In this position, the bar 54 
presents notches only to the selector bars 0, and 
3. Since the remaining segments #3 and #4 re 
main deemergized as the brush 46 rotates, the 
corresponding magnets 6 and 62 remain deener 
gized. Therefore, the bars 55 and 56 remain in 
their normal positions. Under this condition, TH 
bar it 1 is spring-pressed downwardly into the 
aligned notches. Associated with all the bars 
TH is a lever 63 pivoted at 70 and having its left 
hand end held down by spring 64, thus tending to 
hold bars TH in raised position. The downward 
motion of the right-hand end of lever 63 is lim 
ited by stop . The linkage between bars TH 
and the lever 63 is such that each of said bars 
turns the said lever successively through greater 
angles where the incremental changes in Succes 
sive angles are equal. One typical way of oper 
atting the lever 63 to its different positions is 
schematically shown in Figure 8, wherein the 
bars TH are indicated as having projections of 
different lengths arranged to engage and impart 
varying degrees of angular movement to the lever 
63 in response to uniform downward movement 
of the respective TH bars into the aligned notches 
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8 
of the underlying bars 53 to 56. Thus when TH 
bar #5 is operated, the stop 5 remains in its 
raised normal position under control of Spring 73 
where it clears all shoulders except shoulder 50 
in rack 8. When bar #1 is operated as above de 
scribed, it rotates lever 63 through a distance 
whereby the right-hand end of lever 65 is like 
wise rotated so that f 5 clears only shoulder 0. 
Lever 65 at its right-end end has a toothedratchet 
72 which is engaged by the spring-pressed lever 
latch 69 so that when lever 65 is set, it is held in 
set position by the latch. Latch 69 is held in its 
normal position against lever 65 by retractile 
spring 73a. 
The end 5 of lever 65 rides in a slotted guide 4 

and projects therefrom so as to be in Vertical 
alignment with the upper shouldered edge of 
member 8. Since bar #1 was selected, the end of 
lever 65 is lowered to such a distance that it 
clears shoulder 0 but does not clear shoulder 0. 
Positioned underneath the overhanging ends of 
bars TH is a common contact operating bail B 
so that when any of the bars TH is operated it 
closes a circuit to the magnet of clutch whereby 
the drum and rack 8 are moved to the left (Fig. 
9) until stopped by shoulder 0. 
Then key it2 is operated releasing key #1, and the 

above-recited cycle of operations of the distribu 
tors is repeated. In other words, wires 28, 30 and 
3, and the corresponding segments on distribu 
tors E and E3 are energized. In the meanwhile, 
brush 45 has advanced to segment #2. Therefore, 
magnets 76, 77 and 78 alone are energized, caus 
ing the selection of H. bar F2. Cooperating with 
the H. bars is a common contact bail similar to 
bail B whereby the circuit of clutch magnet if 
is energized as soon as one of the H bars is se 
lected. Located beneath all the H bars is also a 
plate 79 (Fig. 8) which is pivoted at 80 with its 
left-hand side 8 underlying the release control 
finger 82, the upper end of which is normally in 
contact with the end of member 69. Consequent 
ly, when the H. bar is operated, it causes mem 
ber 69 to rotate counter clockwise to release latch 
72 and allow member 65 to be released to normal, 
and also allowing the drum and rack 8 to con 
tinue their longitudinal movement to the left 
(Fig. 9). 
Member 8 carries a downward arm 83 to which 

is loosely linked the push bar 84. The left end 
of bar 84 is adapted to engage the down 
Ward arm 85 of member 66 which is nor 
mally held downward by retractile Spring 86 SO 
that it clears all the teeth on the lower edge 
of the rack 8. Bars H like the bars TH, are ar 
ranged so that each of them rotates member 79 
in equal incremental amounts, thus raising the 
end 6 of member 66 proportionately. It should 
be noted, that there is a slight lost motion be 
tween members 84 and 85 provided by the parts 
90, 9, so that the preliminary motion of member 
84 does not immediately operate member 66. This 
provides a short time interval to allow member 
65 to release to normal and to allow the lowest 
tooth 7 on the rack to just clear the edge of 
member 66 before the latter starts moving up 
wardly. When member 66 is thus set, it is held 
in position by the ratchet 92 and latch 93, which 
are normally held in engagement by retractile 
spring 94. In the example assumed, member 66 
moves up so as to be in the path of the tooth 
fab, whereby the rack 8 and drum are stopped 
in the selected longitudinal position. 
Key #3 is next operated and by means of dupli 

cate mechanism the same as that of Fig. 8, it 
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causes lever 65a (Fig. 10) to be set, whereby stop 
5d is set and stops the drum in its rotary 'group' 

position. 
Then key #4 is operated causing stop 16a to be 

set under control of mechanism the same as that 
of Fig. 8 whereby the drum is stopped in the 
fourth unit of the selected group. It will be un 
derstood that the levers 65a and 66d. are inter 
locked for release control by mechanism which 
is a duplicate of that described in connection with 
Fig. 8, so that stop 5d is released just before stop 
6d starts to be set. Each of the stops. 5G-5i 
may be of two telescoped parts With a spring ber 
tween the parts as shown in Fig. 16, so that when 
lever 65a is moved to its maximum, it enables stop 
f5i to be moved toward the barrel to stop it. 
The drum having now been set With the se 

lected ideograph in alignment with hammer 2, 
the typing key T is operated. This results in the 
energization of magnet, 5. Only. (Fig. 4) and the 
selection of bar T. Bar T is connected to bar 96 
(Fig. 8) through suitable linkage so that as bar 
T descends, bar 96 is moved to the left causing 
the Spring-pressed latch 97 to engage. With the 
latched right-hand end of slide 98. When the 
T key is released after the ideograph is printed, 
the bar 96 returns to its normal position at the 
right, and in doing so it pulls bar 98 to the right 
against the tension of spring 99. Thereupon, the 
latched end OO engages pawl lever 93 to release 
the pawl from ratchet 92 and allow the rack and 
drum to return to normal. At the same time, the 
bar 96 Which is connected to the levers 65d and 
66a, restore the stops. 5d and 16a to normal, thus 
allowing the drum to continue its rotational 
movement. 
What I claim is: 
1. A keyboard-controlled machine for printing 

directly in Chinese ideographs and the like, com 
prising a type drum carrying type faces arranged 
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in coordinate rows, said drum being mounted for 
coordinate movements to present any desired one 
of the type faces to a printing point, a keyboard 
having a total number of keys which is very much 
smaller than the total number of type faces, and 
means including a selecting mechanism of the 
permutation type and responsive to the operation 
of said keys for controlling the coordinate setting 
of said drum, said selecting mechanism compris. 
ing a series of permutation members arranged 
to be set in permuted combinations under control 
of coded electrical impulses and other members 
only one of which is arranged to be shifted to Se 
lecting position in response to One particular per 
muted setting of said permutation members. 

2. A keyboard-controlled machine for printing 
directly in Chinese ideographs and the like, con 
prising a type drum carrying typefaces arranged 
in coordinate rows, a keyboard having a total 
number of keys which is less than 10% of the 
total number of typefaces, and means including 
a selecting mechanism of the permutation-type 
and responsive to four successive key operations 
to move the drum in coordinate movements to 
present any desired typeface to a printing point, 
said selecting mechanism comprising a series of 
permutation members arranged to be Set in per 
muted combinations under control of coded elec 
trical impulses and other members only one of 
which is arranged to be shifted to selecting posi 
tion in response to one particular pernulted Set 
ting of said permutation members. 

3. A keyboard-controlled machine for printing 
directly in-Chinese ideographs and the like, com 
prising a type drum carrying typefaces and ar 
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10 
ranged for coordinate movements, at least two 
sets of selector bars, a set of control keys, means 
including a series of permutation members ar 
ranged to be set in permuted combinations under 
control of coded electrical impulses responsive to 
one key operation for selectively setting one bar 
in one of said sets, means including another series 
of permutation members arranged to be set in 
permuted combinations under control of coded 
electrical impulses, in response to a second key 
operation for selectively setting a bar in another 
of said sets, and means responsive to the selec 
tive setting of each of said bars to control the se 
lective setting of said drum. 

4. A keyboard-controlled machine for print 
ing directly in Chinese ideographs and the like, 
comprising a type drum carrying typefaces ar 
ranged in coordinate rows, four sets of selector 
bars, a set of control keys, means responsive to 
one key operation for selectively setting one bar 
in Orae of said sets, means responsive to a second 
key operation for selectively setting one bar in 
the Second set, means responsive to a third key 
Operation for selectively setting one bar in the 
third set, means responsive to a fourth key oper 
ation for Selectively setting one bar in the fourth 
Set, and means responsive to the setting of the 
four bars to control the coordinate setting of said 
drum. Whereby a particular one of the typefaces 
is presented to the printing point. 

5. A keyboard-controlled machine according to 
claim 4 in which the drum is movable longitudi 
nally and is provided with "group' and “units' 
stopping means selectively engageable with these 
lector bars of the said first and second sets, the 
drum being rotatable about its axis and having 
additional "group' and “units' stopping means 
selectively engageable with the selector bars of 
Said third and fourth sets. - - - 

6. A keyboard-controlled machine for printing 
directly in Chinese ideographs and the like, com 
prising a type drum carrying type faces arranged 
in coordinate roWs, a toothed rack movable with 
the drum, said rack having a series of stepped 
"group' abutments arranged numerically, select 
able stop means cooperating respectively with 
Said 'group' abutments, other selectable stop 
means cooperating with the individual abutments 
in each group, a set of control keys, means re 
Sponsive to one key operation for setting the 
"group'stop means to stop the drum in a "group' 
position, and means responsive to a second key 
Operation for setting the other stop means to stop 
the drum in a "units' position. 

7. A keyboard-controlled machine of the type 
described, comprising a type drum arranged for 
coordinate movements and carrying type faces 
arranged in coordinate roWs, alongitudinal selec 
tor rack for controlling the selective longitudinal. 
Setting of said drum, a rotary selector rack for 
controlling the selective rotation of said, drum, 
a key set, and means including a selecting mech 
anism of the permutation type and responsive to 
the operation of said keys for controlling in suc 
cession the setting of Said racks whereby said 
drum is Set with a desired typeface in registry 
with a printing point, said selecting mechanism. 
comprising a series of permutation members 
arranged to be set in permuted Combinations 
under control of coded, electrical impulses and 
other members only. One of Which is arranged 
to be shifted to selecting position in response to 
one particular permuted setting of said permuta 
tiola Faenabers, 
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8. A machine according to claim 7 in which 
each rack is movable in accordance with the drum 
movement, each rack having a Series of "group' 
abutments, and a plurality of like series of “units' 
abutments. 

9. A keyboard-controlled machine of the type 
described, comprising a type carrier arranged for 
coordinate longitudinal and rotary movements 
and having type faces arranged in coordinate 
rows, selectively operable stop means for con 
trolling the coordinate settings of Said carrier to 
present a selected typeface to a common printing 
point, a permutation Selector arrangement for 
controlling Said stop means, and means linking 
said keys to said selector arrangement to enable 
the same keys to control both the longitudinal 
and rotary movements of said carrier, said Selec 
tOr arrangement comprising a series of permu 
tation members arranged to be set in permuted 
combinations under control of coded electrical 
impulses and other members only one of which 
is arranged to be shifted to selecting position in 
response to one particular permuted Setting of 
said permutation members. 

10. A keyboard-controlled machine of the type 
described, comprising a type carrier, arranged for 
coordinate movements and having the type faces 
arranged in coordinate rows, selectively operable 
stops means for controlling the coordinate set 
tings of said carrier to present a selected type 
face to a common printing point, a permutation 
Selector arrangement, means responsive to suc 
cessive key operations to control said permutation 
arrangement and thereby to operate said stop 
means Selectively, Said permutation arrangement 
including a plurality of groups of permutation 
bars arranged to be set in permuted combina 
tions, the number of groups of permutation bars 
equalling the number of successive key operations 
required to Select a particular type face for 
presentation to the printing point, a plurality of 
sets of selector bars each set cooperating with a 
corresponding group of permutation bars, and 
means common to said selector bars to control 
Said stop means in response to the particular 
Selector bars in each set that are in selected 
position. 

11. A keyboard-controlled machine according 
to claim 9 in Which said type carrier is in the 
form of a rotatable and longitudinally movable 
drum, each of Said stop means having "group' 
Stopping devices and "units' stopping devices, 
and means responsive to four successive key 
operations to set respectively the 'group' and 
"units' devices of the longitudinal selective stop 
means, and the "group' and "units' devices for 
the rotary selective stop means, whereby the 
Selected type face on said carrier is presented to 
the printing point. 

12. A keyboard-controlled machine comprising 
a type Carrier in the form of a normal continu 
ously rotatable drum, said drum being also longi 
tudinally movable, a plurality of sets of permu 
tation-controlled selector bars, one set con 
trolling the longitudinal motion of the drum, an 
other set controlling the rotary movement of the 
drum, means responsive to the Selective Setting 
of a bar in the first Set for controlling the appli 
cation of motive power to move the drum longi 
tudinally and to selectively set a stop means for 
stopping the drum. When a desired circumferen 
tial row of type faces is in registry with a fixed 
printing point, and means responsive to the 
selective setting of a bar in the second set for 

0 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

75 

12 
Selectively setting another stop means to stop 
the drum's rotation. Whereby a desired type face 
in said selected roW is presented to said printing 
point. 

13. In a machine for selectively presenting one 
of a large number of members to a fixed point 
comprising a drum carrying the members ar 
ranged in coordinate rows, means to rotate the 
drum, and means to move the drum longitu 
dinally, a pair of graduated devices each having 
'group' and “units' abutments, two pairs of 
Selectively shiftable stop members, one pair for 
each graduated device, one stop member of each 
pair COOperating With the “group' abutments, 
and the other stop member of the pair cooper 
ating with the "units' abutments, and a series 
of numerical keys whose total number is only a 
Small fraction of the total number of said mem 
bers and whose successive operation controls said 
two pairs of stop members in sequence. 

14. A machine according to claim 13 in which 
One of Said graduated devices is in the form of a 
slidable toothed rack having "group' teeth and 
repeated Series of 'units' teeth between each 
adjacent pair of "group' teeth, and each of said 
stop members is mounted and controlled by said 
keys so that different keys cause the stop mem 
bers to be moved corresponding different dis 
tances to engage a selected "group' abutment 
and a selected "units' abutment. 

15. A machine according to claim 13 in which 
One of said graduated devices is in the form of a 
toothed wheel having 'group' teeth and re 
peated Series of “units' teeth between the adja 
cent "group' teeth, and the stop members coop 
erating with said "group' and “units' teeth in 
clude pivotally mounted variable-throw levers 
whose throw is controlled by different numerical 
keys. 

16. A machine according to claim 13 in which 
One of the graduated devices is a longitudinally 
movable toothed rack and the other graduated 
device is a rotatable toothed rack with 'group' 
teeth arranged helically therearound and with 
repeated sets of "units' teeth located between 
adjacent pairs of group teeth. 

17. An ideographic printing machine compris 
ing a key bank, a type face drum longitudinally 
movable and rotatable to present a selected type 
face to a common point, selective mechanism for 
controlling the longitudinal and rotary setting 
of Said drum, said mechanism including a set of 
Operating keys whose total number is only a 
Small fraction of the total number of type faces, 
a plurality of groups of permutation members 
each group having a Set of Operating magnets, a 
rotary distributor arrangement connected be 
tween said keys and said magnets whereby suc 
cessive key operations control the magnets of 
each set respectively in succession to set the cor 
responding permutation members, and motive 
control and drum-stopping means controlled by 
the permuted setting of said members. 

18. An ideographic printing machine compris 
ing a keyset having fixed and movable contacts 
for each key, a plurality of conductors multipled 
to the key contacts in permuted combinations, 
a rotary distributor having a series of stationary 
contacts to which said conductors are individ 
ually connected, a plurality of groups of permu 
tation control members, a set of control magnets 
for each group of said permutation members, 
means including the stationary contacts of said 
distributor and the said keys for preparing the 
circuits of each set of control magnets in per 
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muted combinations corresponding to the par 
ticular key which is operated, another rotary 
distributor coupled to the first distributor and 
having stationary contacts each alloted to differ 
ent sets of said magnets, said other rotary dis 
tributor completing the circuit to the said mag 
nets whereby the permutation members in suc 
cessive groups are selectively set in succession 
corresponding to Successively operated keys, and 
drum motive control means selectively controlled 
by the setting of said permutation members. 

19. An ideographic printing machine compris 
ing a keySet, a set of conductors arranged to be 
energized in permuted combinations in accord 
ance with the particular keys Which are succes 
sively operated, a plurality of groups of permuta 
tion members, each group having a plurality of 
control magnets equal in number to the member 
of said conductors, a common return circuit for 
all the magnets of one group, another common 
return circuit, for the magnets Of another group, 
a rotary distributor for connecting the Said con 
ductors to the magnets of each group, another 
rotary distributor for connecting said common 
return circuits in succession through said mag 
nets to said conductors whereby said permutation 
members of each group are successively set, and 
means controlled by the setting of said permu 
tation members for controlling the longitudinal 
and rotary movement of said drum. 

20. An ideographic printing machine accord 
ing to claim 19 in which said distributors are of 
the start-stop type each having a start Segment 
and a stop segment multipled to all the keys of 
said keyset. 

21. An ideographic printing machine accord 
ing to claim 19 in which each group of permuta 
tion members comprises a plurality of bars rotat 
able around their longitudinal axes, and another 
set of selector bars are mounted in interSecting 
relation with the permutation bars, each of Said 
permutation bars having a recess So that when 
said permutation bars are selectively rotated by 
said control members, only one selector bar is in 
alignment with a recess in each of the permuta 
tion bars. 

22. An ideographic printing machine accord 
ing to claim 19 in which the last-mentioned means 
comprises a pair of shiftable stops for stopping 
the drum's longitudinal and rotary motions, Said 
stops being linked to said selector members where 
by they are variably operated in accordance with 
the selective setting of said selector bars. 

23. In a machine of the character described, a 
numerical keyset, a functional keyset, a rotatable 
and longitudinally movable type drum carrying 
individual type faces, permutation-controlled se 
lector bars arranged in groups one group being 
controlled by said functional keys, the remain 
ing groups being controlled by said numerical 
keys, motor control means for said drum Con 
trolled by the selective setting of said Selector 
bars, means linking said numerical key set With 
certain of said selector bars to enable the same 
keys to control both the longitudinal and rotary 
movement of said drum, and distributor means 
common to both said key sets for permutably set 
ting said selector bars in all said groupS. 

24. In a machine of the character described, 

0. 

5 

20 

25 

30 

35 

40 

50 

5 5 

60 

65 

14 
a rotatable and longitudinally movable type drumi 
carrying type faces arranged in Coordinate roWS, 
a paper carriage mounted for independent move 
ment with respect to said drum, a printing ham 
mer for pressing the paper on said carriage 
against a selected type face, a keySet, selective 
motor control means for the paper carriage and 
for said drum, link means between certain keys 
of said keyset, and said control means responsive 
to key operation for controlling the Selective 
movement of said drum to present a desired type 
face in registry with said printing hammer, Other 
link means between other keys and the motor 
control means for controlling the movement of 
said paper carriage independently of said drum, 
both of said link means including respective 
groups of permutation selector bars and common 
distributing means between the key set and Said 
bars of all said groupS. 

25. A machine according to claim 24 in which 
each of said link means includes a set of per 
mutation bars arranged to be Set in permuted 
combinations in accordance with the particular 
key which is operated, and a set of selector bars 
whose setting is determined by the setting of 
said permutation bars. 

26. In a mechanism of the character described, 
a type carrier in the form of a rotatable and lon 
gitudinally movable drum having a large number 
of individual type faces, a row of ten numerical 
keys, and control means between said keys and 
said drum whereby successive operations of the 
same or different keys cause selective setting of 
said drum to present a particular one of the type 
faces to the printing point. 

27. A typewriter comprising a rotatable and 
longitudinally movable type drum having the type 
faces arranged in coordinate rows, a toothed rack 
for controlling the longitudinal movement said 
rack having 'group' teeth and “units' teeth, a 
Selectively shiftable stop for the group teeth, a 
selectively shiftable stop for the “units' teeth, 
one group of control keys, means responsive to 
the operation of a key in said group for setting 
the 'group' stop and for allowing said rack to 
move until engaged thereby, means responsive 
to the succeeding operation of a key in said group 
for setting the “units' stop and for allowing 
said rack to move until engaged by said “units' 
stop, a printing control bar, and means connect 
ing said bar to said stops whereby upon comple 
tion of the printing operation said drum and 
stops and the selective mechanism therefor are 
restored to normal. 

CHUNG-CHIN KAO. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
506,816 Bolado ------------- Oct. 17, 1893 

1,127,487 Mohr --------------- Feb. 9, 1915 
1,247,585 Shah ------------- Nov. 20, 1917 
1,260,753 Chi --------------- Mar. 26, 1918 
1,443,108 Walton ----------- Jan. 23, 1923 
1,224,413 Powers ------------- May 1, 1917 


