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Patentéd Jan. 20, 1925; '

UNITED STATES

1,523,689

PATENT OFFICE.

SIDNEY HOLE, OF ALBOURNE, ENGLAND.

CODING AND DECODING MACHINE.

Application filed August 18, 1923, Serial No. 658,158:

To all whom it may concern:

" Be it known that I, Stoxsy Horg, a sub-
ject of the King of England, residing at
Albourne, Hassocks, Sussex, England, have

5 invented certain new and useful Improve-
ments in Coding and Decoding Machines, of
which the following is a specification.

This invention relates to coding and de-
coding machines of the type wherein one set

10 of sign-keys is operatively connected to a
second set of sign-keys.constituting writing
keys through a code-changing device com-

- prising two members whereof one is move-
able in relation.to the other and which has

15 transmission po\ints, one for each key, and
operative means is provided passing through
the said members by way of said transmis-
sion points and connecting the keys in pairs,
one of one set to one of the other set, and

20 the said transmission points of one member

- are arranged all to register simultaneously
with those on the other and are so spaced
that when the one member is stepped one
space relatively to the other each transmis-

% sion-point of the one member will be ad-

vanced to the preceding one of the other

member, with the result that the pairs of

keys will be changed, i. e. individual keys in
one set will now co-operate’ with different

30 keys in the other set. L
Heretofore the code-changing device has
provided two opposite series of transmis-
sion-points between which a member moved
having two other opposed series of transmis-
35 sion-points, the transmission-points of this
second member being irregularly cross-con-
nected so that that point directly opposite
another was not connected to the one it was
opposite but to some other point. This cen-
40 tral member therefore constituted the means
for giving an initial “setting-up” of a code
in that a key of one set would thereby be
made to operate a key which was not ap-
parently the corresponding key in the other
15 set, and further code changing was effected
by stepping the one member relatively to the

other. To change this initial “setting-up”

of the code required the substitution of
another member provided with the neces-
60 pary cross-connections; or where the - ap-

paratus'is worked electrically the same mem-

ber could be re-wired, either of which opera-

tions however would absorb an’ undesirable
amount of time. .

The object of the present invention is to
provide a form of code. changing device
whereby the amount of time necessary for

55

“setting-up” where a change is required may -

be greatly reduced. :

According to the present invention coding
or de-coding apparatus of the type described
is characterised by the operative connections
between one set of keys and one member pro-
viding the transmission-points being of a
flexible character, such as rubber tubes, and
provided with engaging means, such as

plugs, adapted to be instantly -engaged each

with, or disengaged from, any one of the
transmission-points in - that member for
rapidly “setting-up” an-initial code accord-
ing to any desired, plan. ‘
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The code-changing device may take the

form of two plates (for example discs)
placed face to face and arranged so that at
least one can be moved over the other, for
example rotated thereon, the transmission-
points on the plates being such that they
communicate with each other on the inner

faces of the plates and afford a hold for the °

engaging-means. of the connections with the
keys on the outer faces. One of the platesor
dises is conveniently made stationary and the
other arranged to move or rotate upon it.

Preferably, pneumatic means is employed
for operating that set of keys which is not
mannally operated; such means comprising

valves controlled by the manually-operated -

keys, tubes extending from these valves to
one series of transmission-points on one of
the members of the code-changing device,
fluid-operated pistons connected one to.each
of the keys of the other set, and tubes ex-
tending from the cylinders of these pistons
to the other set of transmission-points, the
aforesaid valves being arranged to control
the action of the working-fluid in such
manner that when any one valve is opened
by the manual depression of one key a key of
the other set will be operated by the fluid.
Both sets of keys may be arranged to im-
press signs upon a paper sheet or other re-
ceiver, in which case each set of keys is pro-
vided with self-operating means, one con-
nection only extends from each key to the
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code-changing device, and changing-over
means is provided so that either set of keys
can at will become the manually-operated
set and the other set the responsively-
operated set.

Two standard typewriters may be em-
ployed having the keys of one operatively
connected to the keys of the other through
the code-changing device; such an arrange-
ment avoids unnecessary expense in pro-
viding special means for recording the
operations of the keys and thus consider-
ably reduces the cost of producing a ma-
chine in which either of the two sets of
keys can be used at ovill for coding or de-
coding. :

In the accompanying drawings which il-
Tustrate one method of carrying out this
invention— = - __—

Figure 1 shows diagrammatically the
general arrangement of the machine;

Figure 2 is a side elevation of the code-
changing device on a larger scale than that
of Figure 1; ' o

Figure 8 is a central vertical section
through the code-changing device on the
line 83—3 of Figure 2;

Figure 4 is.a side elevation of one of the

" designation plates used in the machine;
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Figure 5 is a front elevation showing the
arrangement of the valve-boxes whereby
one set of keys is operated from another;

Figure 6 is a plan of the parts shown in
Figure 5, and

Figure 7 is a vertical section through the

parts shown in Figure 5 on the line 7—T7

of that figure. -

Like reference letters indicate like parts
throughout the drawings. ‘

The machine shown in the drawings com-
prises two standard typewriters A and B
respectively, which are provided with the
usual keys A, B! whereby typewritten
matter can be executed.

Beneath the typewriters are three or
more valve-boxes C, D respectively, the
valves in which are operatively connected
with the keys as hereinafter described.

Between the two typewriters is a code-
changing deviée comprising a fixed disc E
and a movable disc Et!, which parts will

- hereinafter be described in greater detail.
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- Extending from the valve-boxes C are a
number of tubes F, whereof only one is
shown in Figure 1, one tube being allotted
to the valve of each type-key, and .having
conhection at the end remote from the type-
writer with the plate E of the code—chan%
ing device. -Similarly, the valve-boxes
have a series of tubes F* connecting the
valves therein with the disc E* of the code-
changing device, and these tubes are
brought opposite one another "by the code-
hanging device so that when one of the
Tceys B! is manually-operated a key A* will

1,523,889

be operated by pneumatic means or vice
versa. .

Exhaust apparatus is connected to the
chamber G and thence by a conduit G* and
branch-conduits G2, G® to the valve-boxes 7
C and D respectively, so that wheu a key
in one set is manually-operated a key in
the other set will be moved down by atmos-
pheric pressure.

0

The disc E is carried from the base- 75

board H by a bracket E? and is provided
with a series of holes E?® arranged in a
circle, each carrying a nipple E¢ to receive
one of the tubes F. Similarly, the plate

E is provided with a series of tapered holes 80

E5 which are arranged to register with the
holes E2, all the holes being equally spaced.
The plate E* has on its periphery a.series
of teeth E¢, one allotted t6 each hole, and
these teeth are engaged by a retaining pawl 8
J carried on a standard J* by 'a pivot-pin’
J2. The pawl has on it two flats J°, J* re-
spectively and a spring J° bears against one
or other of these flats according to the posi-
tion in which the pawl lies. A spiral spring
E? is mounted in a recess of the disc E?
and tends always to votate the disc in a
direction to-engage the pawl J. It thus
follows that if the disc is advanced one or
more teeth it will be retained in the posi-
tion to which it is advanced by the pawl J,
and the spacing of the teeth is such that
whatever tooth is engaged by the pawl J
the holes E?, Es will be in register with
each other. ' 1

A series of hollow tapered plugs ¥2 are
secured to the ends of the tubes F! and
serve as engaging-means between these
tubes and the holes E° in the plate E.
Each plug F? has a flat F'® thereon, and on !
this is marked the sign corresponding to the
sign of the-key to gwhich that tube F* is
allotted. . ‘

The holes X3, E° thus constitute trans-
mission-points which communicate with each 1
other on the inner faces of the plates. Also
the holes afford a hold for. the engaging
means, viz: the plugs F? and nipples E* of

the connections with the keys on the outer 1

faces of the plates E, E*. .
To step the disc E! round, a code-chang-
ing key K is provided. This is mounted to
slide. vertically in-a support K' and is nor-- -
mally retained in the raised position by a
spring K2, which.carries a pawl K® When

‘the key is in the raised position the pawl

lies agdinst a pin K* on a fixed member,
and is held back thereby against the action
of its spring K° so that it lies clear of the
teeth E¢ of the disc, but as the key is de-
pressed the pawl moves towards the dise and
engages the tooth which lies immediately be-
neath it. Continued depression of the key
will then move the disc around the space
equal to one tooth allowing the retaining-
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pawl J to drop behind its next tooth, where--

upon the key K can be. released and will
again resume thg position shown in Figure
2. .
The disc E* carries a stop J¢ which co-
operates with a pin.J7 on the pawl J. When
the disc is in the zero position the stop is
slightly in advance of the pin J7, as shown in
Figure 2, and it will travel further there-
from as the disc is advanced until the lat-
ter has completed one revolution, when the
stop J¢ will be brought against the underside
of the pin J7. This will lift the pawl so
that it will spring back to’ the position
shown in chain-line in Figure 2 with the
flat J° engaged by the spring J°, and then as
the key K rises after the last operation the
disc will fly back to the zero position under
the action of its'spring E?, and on reaching
the zero position the stop J° will strike the
pin J7 and bring the pawl again into engage-
ment so that the parts resume the position
shown in Figure 2. K
In order that the tubes F, F* may be easily
designated’ irrespectively of the plugs F?,

- (which moreover ‘are only shown as em-

loyed with the tubes F* though they may
Ee also used with the tubes ¥ if desired)
the tubes are passed through designation-
plates L. - These platés are supported in
carriers L' so that they can be turned there-
in if desired, and they are provided with a
series of holes through which the tubes are
threaded, each hole having set against it the
sign of the key to which that tube is al-
lotted.

All the valve-boxes C and D are in every
respect alike and therefore a part of one

_valve-box C need only be described in detail.

In Figures 5 and 7 part of a tvne-key B!
is shown, which key is connected by a link
B2 to the rod of a piston C'. The piston is
conveniently of graphite and slides in a
cylinder or barrel C? formed for it in the
valve-box. The piston-rod extends beyond
the cylinder so that it crosses a transverse
passage C® ‘which communicates with a
longitudinal passage C* This lower exten-
sion of the piston-rod has in it an annular
port C° which registers with the passage C*
when the key B?* 1s in the depressed position.
A tubular hand-operated valve M is ar-
ranged. to slide vertically in the valve-box
and extends below the same to receive one
of the tubes ¥. This valve M is plugged at
the upper end and has a lateral port M*
which communicates by a passage M2 with
the cylinder C? when the valve is' in the
raised position shown in Figure 5. The
valve can be raised and lowered by a slid-
ing-bar M® which is slotted to receive a pin
M?* on the lower end of the valve, and when
the valve is in the lowered position its port
M registers with the transverse passage C?,

Each valve-box is made of the same length

-electrically-driven exhaust-pump.
‘this 1t will be seen that the conduits G*, G2,

8

as a row of keys and contains as many cylin-
ders as there are keys, each key being con-
nected with a piston operating in a cylinder
located beneath it. The passage C*' vuns

from one end of the valve-box to the other 7

and communicates with transverse passages
C? one for each piston-rod. The passage
Ct is closed at one end but at the other end
has a nipple to which a tube N is connected
whosé other end conmnects with the conduit
G2  There are three of these valve-boxes
to each typewriter and the three tubes
therefrom thus all connect to the conduit G2
The other set of valve-boxes D also have

" three tubes N connected in the same manner

to the conduit G

The bars M? are provided with. cam-slots
M? which engage pins M® on a fixed part of
the machine and, consequently, when the
bars are slid in one ‘direction, the valves M
are all raised, as shown in Figures § and
7, but when the bars are moved in the other
direction, that is from left to right of Figure
5, they will draw all the valves M down to
their second position. - :

The operation of this machine is as fol-
lows: b .
The working-fluid employed is the exter-
nal air at atmospheric pressure, this being
rendered operative by maintaining a partial
vacuum on the container G through any
convenient exhausting-means, such as an
From .

G?, M? and N, and the longitudinal passages"
C* and their companion passages in the
valve-boxes D will always. be maintained
under partial vacuum.

Supposing, therefore, it is desired to man-
ually operate the keys B* of the typewriter
B and produce responsive operations of the
keys A* of the typewriter A, the bars M? of
the valve-boxes C will be moved in such di-
réction as to bring all the manually-operat-
ed valves M to their lower operative posi-
tion, that is with the ports M in register
with the lateral passages C% but the bars
M:? of the valve-boxes D will be left in the
position shown in Figures 5 and 7 so that the
ports M* of the hand-operated valves M will
register with the passages M? of the cylin-
ders in the valve-boxes D. It therefore fol-
lows that when a key B* is depressed the an-
nular port C° of the corresponding piston-
rod will be brought to register with the
passage C?, and, consequently, the tube F
corresponding to that key will be put under
partial vacuum through the port M* of its
valve M being thrown into communication
with the longitudinal passage C* through
the transverse passage C® This tube F is.
however, operatively connected with one of
the tubes F* through the code-changing de-
vice E, E? and therefore the cylinder in the
valve-box D corresponding to that tube: F*
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will be put under vacuum with the result
that its piston will be forced down by at-
mospheric pressure, and the type-key A* con-
nected thereto will thus be responsively-
operated through the manual operation of
the type-key B :
Preferably, the code-changing device K,
I has an initial code “set-up” therein, that
is to say the tube F corresponding to the key
“A” in the B typewriter does not register
with the tube I corresponding to the key
“A” in the A typewriter, and so. forth, but
the tubes are arranged according to some
‘initial code relatively to one another. The

5 tubes F could be arranged, for example, in

alphabetical order and the tubes F* plugged
into the holes of the plate E* in a mixed
order so that when the key “A”. was struck
on the B machine a key, for example “N”,
might be struck on the A machine, and so
forth. :

It is desirable to vary this initial code at
times and for this purpose the plugs F? are
of great advantage as they afford an engag-
ing-means between the tubes and the code-
changing device which can be instantly en-
gaged with or disengaged from any one of
the transmission-points represented by the
holes I£% in the code-changing device. -

After a given number of operations of the

- keys, decided upon by arrangement, the

code-changing key K is operated. . This
may be operated once or twice, or a varying
number of times according to arrangement,
so that the initial code is changed either at
the end of each line or after the completion
of each word, or after so many letters have
been written. : .

From the above description it will be seen
that a message can be written on the type-
writer B and will appear in the ordinary
form on paper put in that typewriter, but
simultaneously. the same message will be
coded by the machine A so that an appar-
ently meaningless arrangement of signs ap-
pears on the paper-sheet in.that typewriter,
To de-code this message the bars M? of the
two sets of manually-operated valves M are
reversed so that the typewriter A is now the
manually-operated one and the typewriter
B becomes the responsively-operated one,
when by starting with the initial code as
originally arranged and the coding disc E,

E* 1n the same position as it' was when the’

coding was started (presumably at zero)
and operating the code-changing device at
the same intervals as it was operated when
coding the message, a de-coded message will
be written on the typewriter B which in ev-
ery respect corresponds to the message pre-
viously written thereon when coding it.

It will be seen that by reason of being
able to change the code. continuously by

" merely operating the key K, and also to

change,the initial code by re-arranging the

1,523,680

plugs F2, an endless number of changes can
be produced which renders de-coding by or-
dinary rules impossible because there mneed
never be a sufficient number of letters writ-
ten in any one code to afford a key to the
code. It irms been found in practice that the
plugs F2 can all be removed and replaced ac-
cording to any new code in five minutes or
less. : '

Obviously, both plates I, I&* may rotate
if desired, for example they could rotate in
opposite directions being operated by -the
same or separate keys, or they could rotate
in the same direction and be arranged to be
operated by separate keys; also plugs simi-
lar to the plugs F* could be provided in the
plate E so that these could be changed as
well as those in the plate E* for “setting-up”
any initial code. ‘

Obviously, the plates need not rotate rel-
atively to one another, as so long as qne plate
moves over the other the desired changing of
code can be effected, for instance, one plate
could be made to slide horizontally relative-
ly to the other and stepped by a suitably ar-
ranged key and pawl.

By providing the spring return to zero the
operator does not have to consider whether
he has carried the plate round one cycle or
not as it will automatically. return to zero
at the end of the cycle and he continues to
operate the key K according to the prear-
ranged programme.

I claim:— , .

1. In a machine -of the. character de-

‘scribed; the combination with a set of

character-producing sign-keys, a second set
of sign-keys which is a duplicate of the first
set, a code-changing device comprising two
code-clianging members whereof one is
movable. in relation to the other, said mem-
bers having each a plurality of transmission
points, one for each key of a said set of sign-
keys, which points of one ‘mémber are ar-
ranged to register with those on the other
and ave so spaced that when the one member
is stepped one space relatively to the other
each transmission point of one member will
be advanced to the preceding one of the
other member, means interconnecting the
sign-keys of one of said sets each with one
of the transmission points of one of said
code-changing members, and a plurality of
flexible connecting members operatively con-
necting the sign-keys of the other set each
at will with any one of the transmission
points of the other of said code-changing
members so as t6 be readily attachable to
and detachable from the latter, substantially
as deseribed. ]

2. In a machine of the character de-
scribed, the combination with a- set of

“character-producing sign-keys, a second set

of sign-keys which is a duplicate of the first
set, a code-changing device comprising two
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code-changing members whereof one is
movable inrelation to the other, said mem-
bers having each a plurality of transmission
points, one for each key of a said set of

“sign-keys, which points of one member are

arranged to register with those on the other

~ and are so spaced that when the one member

is stepped.one space relatively to the other
each transmission point of one member will
be advanced to the preceding one of the
other member, tubes operatively connecting
the sign-keys of one of said sets each with
one of the transmission points of one of
said code-changing members, and a plurality
of ‘rubber tubes operatively connecting the

sign-keys of the other set each at will with

" any one of the transmission points of the

other of said code-changing members so as
to be readily attachable to and detachable
from the latter, substantially as described.

3. In a machine -of the character de-

scribed, the combination with a set of

character-producing sign-keys, a second set

. of sign-keys which 1s a duplicate of the first

set, a code-changing device comprising two
code-changing members whereof one is
movable in relation to the other, said mem-

bers having each a plurality of transmission.

points, one for each key-of a set of sign-

- keys, which points. of one member are ar-

ranged to register with those on the other
and are so spaced that when the one member
is stepped one space relatively to the other
each transmission point of one member will
be advanced to the preceding one of the
other member, means interconnecting the
sign-keys of one of said sets each with one of
the transmission points of one of said code-

~ changing members, a plurality of engaging

50
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means, one for each transmission point of the
other of said code-changing members, adapt-

ed to be engaged each with, and disengaged

from any one of the transmission points in
that member, and a plurality of flexible con-
necting members operatively connecting the
sign-keys of the other set each with one said

engaging means; substantially as described.

4, In a machine of the character de-

scribed, the combination with & set of

character-producing sign-keys, a second set
of sign-keys which is a duplicate of the first
set, a code-changing device comprising two
code-changing members whereof one is
movable in relation:to the other, said mem-
bers  have each a plurality of transmission

' points, one for each key of a set of sign-

. keys, which points of one member are

60

“arranged to register with those on the other

and. are so spaced that when the one member
is stepped one space relatively to the other
each transmission point of one member will
be advanced to the preceding ome of the
otlier member, means interconnecting the

" sign-keys of one of said sets each with one

of the transmission points of one of said

S

code-changing members, a plurality of plugs,

one for each transmission point in the form
of a hole, in the other of said code-changing
members, which plugs are readily placeable
into and removable from any one of the
transmission holes in that member, and a
plurality of flexible connecting members
operatively connecting the sign-keys of the

other set each with one of said plugs, sub-

stantially as described. ‘
5. In a machine of the character de-
seribed, the combination with a set of char-

acter-producing sign-keys, a second set of

character producing sign-keys which is a
duplicate of the first set, of only one code-
changing device comprising two code-
changing members whereof one is movable

‘in_ relation to the other, said members hav-.

ing each a plurality of transmission points,
one for each key of a set of sign-keys,
which points of one member are arranged
to register with those of the other and
are so spaced that when one member is
stepped one space relatively to the other
each transmission point of one member is
advanced to the preceding one of the other
member, two sets of automatic key-oper-

ating devices, one device for each key in’

each set of keys, for actuating the sign-
keys for producing characters, controlling
means for controlling the self-operation of
the devices of one set from the devices of
the second set and those of the second set
from those of the first set, which controlling
means comprise only one set of connecting
members arranged in two groups associated
each with a set of sign-keys, one member
allotted to each key-operating device, one
of which groups of connecting members
connects the key-operating devices of one

_set thereof each with one of the trans-
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mission points of one of said code-changing -

members, and the second of said groups of
connecting members connects the key-oper-
ating devices of the second set thereof each
with one of the transmission points of the
second code-changing member, and two sets
of change-over mechanisms, one set assoei=
ated with each set of key-operating devites,
and each set so arranged as in one position
to render its associated key-operating devices
inoperative, and to make the key-operating

-devices of the other set of keys controllable

by a manual operation of the keys asso-
ciated with the first set of change-over mech-
anism, and in another position to render its
associated key-operating devices controll-
able by manual.operation of the keys asso-
ciated with the second set' of change-over
mechanism, substantially as described,
6. In a machine of the character de-
scribed, the combination of a set of char-

acter-producing sign-keys, a second set of

character-producing sign-keys which is a
duplicate of the first set, only one code-
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changing device comprising two code-
changing members whereof one is movable
in relation to the other, said members hav-
ing each a plurality of tiansmission points,
one for each key of a set of sign-keys, which
points of one member are arranged to reg-
ister with those of the other and are so
spaced that when one member is stepped
one spaced relatively to the other each
transmission point of one member is ad-
vanced to the preceding one of the other
member; two sets of automatic key-oper-
ating devices, one device for each key in
each set of keys, for actuating the sign:

keys for producing characters, a plurality

of power-supply means, at least one allotted
to each set of key-operating devices; con-
trolling means comprising only one set of
connecting members arranged in two groups

-associated each with a set of sign-keys, one

member. allotted to each key-operating de-
vice, one of which.groups of connecting
members connects the key-operating devices
of one set thereof each with one of the
transmission points of one of said.code-
changing members, and the second of said
groups of connecting members connects the
key-operating devices of the second set
thereof each with one of the transmission
points of the second code-changing mem-
ber, and two sets of key-operated switch
mechanisms, each mechanism being asso-
ciated with one of said sets of key-operating
devices, and each mechanism being adapted,
when its allotted key is depressed, to oper-
atively connect one of said power supply
means to one of said connecting members;
and two ' change-over switch mechanisms,
associated each with one of said sets of key-
operating devices, and each operated inde-
pendently of the sign-keys for rendering the
said key-operated switch mechanisms in-
operative, which change-over switch mecn-
anisms are arranged each operatively to
connect a connecting member with a respec-
tive key-operating device, substantially as
described. :

7. In a machine of the character de-
scribed, the combination with a set of char-
acter-producing sign-keys, and a second set
of character-producing sign-keys which is
a duplicate of the first set, of only one code-
changing device comprising two code-chang-
ing members whereof one is movable in re-
lation to the other, said members having
each a plurality of transmission points, one

for each key of a set of sign-keys, which .

oints of one member are arranged to reg-
1ster with those of the other and are so
spaced that when one member is stepped one
space relatively to the otlier each transmis-
sion point of one member is advanced to the
preceding one of the other member, two sets
of automatic pneumatic key-operating de-
vices, one device for each key, for actuating

1,523,689

the sign-keys for producing characters;
pneumatic controlling means for controlling
the self-operation of the devices of one set
from the devices of the second set, and those
of the second set from those of the first set,
which controlling means comprise only one
set of connecting members in the form of
tubes arranged in two groups associated
each with a set of sign-keys, one tube allot-
ted to .each key-operating device, one of
which groups of tubes connects the key-op-
erating devices of one set thereof readily de-
tachably each with one of the transmission
points of one of said code-changing mem-
bers, and the other of said groups of tubes
connects the key-operating devices of the
second set thereof readily detachably each
with one of the transmission points of.the
second code-changing member; and two sets
of change-over mechanisms, one set asso-
ciated with each set of key-operating de-
vices, and each set so arranged as, in one
position to render its associated key-operat-
ing devices inoperative, and to make the key-
operating devices of the other set of keys
controllable by a manual operation of the
keys associated with the 'first set of change-
over mechanism, and in-another position to
render: its associated key-operating devices
controllable by manual operation of the keys
associated with the second set of change-

- over mechanism, substantially as described.

8. In- a machine of the character de-
scribed, the combination of a set of charac-
ter-producing sign-keys, a second set of char-
acter-producing sign-keys which is a dupli-
cate of the first set, only one code-changing
device comprising two code-changing mem-
bers whereof one is movable in relation to
the other, said members having each a plu-
rality of transmission points in the form of
ports, each having a hollow plug, one plug
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for each. key of a set of sign-keys, which .

ports of one member are arranged to regis-
ter with those of the other and are so spaced
that when one member is stepped one space
relatively to the other each port of one mem-
ber is advanced to the preceding one of the
other member; two sets of automatic pneu-
matic key-operating devices; one device for
each key, for actuating the sign-keys for
producing characters, a plurality of power
ducts, at least one allotted to each set of
key-operating devices; controlling means
comprising only one set of tubes arrangéd
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In two groups associated each with a set of -

sign-keys, one tube alloted to each key-
operating device, one of which groups of
tubes readily detachably connects the key-
operating devices of one” set tliereof each
with one of the said plugs of one of said
code-changing members, and the second
group-connects. the key-operating devices of
the second set thereof each with one of the
plugs of the second-code-changing member,
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and two sets of key-operating switch mech-
anisms, each mechanism being associated
with one of said sets of key-operating de-
vices, each mechanism being adapted, when
its allotted key is depressed, to operatively
connect one of said power ducts to one of
said tubes; and two change-over switch
mechanisms, associated each with one of
sald sets of key-operating devices, and each
operated independently of the sign-keys, for
rendering the said key-operated switch
mechanisms inoperative, which change-over
switch mechanisms are arranged each op-
eratively to connect a connecting member
with a respective key-operating device, sub-
stantially as described.

9. In a machine of the character de-
scribed, the combination with a set of char-
acter-producing sign-keys, and a second set
of character-producing sign-keys which is a
duplicate of the first sef, of only one code-
changing device comprising two code-chang-
ing members in the form of plates arranged
face to face, whereof one is movable in rela-
tion to the other, said plates having each a
plurality of transmission points in the form

_ of ports, one for each key of a set of sign-
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keys, which ports of one plate are arranged
to register with those of the other and are
so spaced that when one plate is stepped
one space relatively to the other each port
of one plate-is advanced to the preceding
one of the other plate; two sets of auto-

‘matic pneumat’c key-operating devices, one .

device for each key, for actuating the sign-

keys for producing characters; pneumatic .

controlling means for controlling the self-
operation of the devices of either set from
thé devices of the other set, which control-
ling means comprise only one set of con-
necting members in the form of tubes ar-
range:l in two groups associated each with

“a set of sign-keys, one. tube allotted to each

key-operating device, one of which groups
of tubes connects the key-operating devices
of one set thereof each with one of the ports
of one of said plates, and the second of said
groups of tubes connects the key-operating
devices of the second set thereof each with-
one of the ports of the second plate; and
two sets of change-over mechanisms, one set
associated with each set of key-operating de-
vices, and each set so arranged as, in one
position to render its associated key-oper-

ating devices inoperative, and to make the-

key-operating devices of the other.set of
keys controllable by a manual operation of
the keys associated with the first set of

" change-over mechanism, and in another po-

sit'on to render its associated key-operating
devices controllable by manual operation-of
the ‘keys associated with the second. set of
change-over mechanism, substantially as de-.
seribed. . - S~
10. In a machine .of the character de-

z

cribed, the combination with a set of char-
acter-producing sign-keys, and a second set
of character-producing sign-keys which is a
duplicate of the first set, of only one code-

changing device comprising two code-chang- 7

ing members in the form of plates arranged
face to face, whereof one is rotatable over
the other, said members having each a plu-
rality of transmission points in the form of
ports, one for each key of a set of sign-keys,
which ports of one member are arranged to
register with those of the other and are so
spaced that when one member is stepped one
space relatively to the other each port of
one member is advanced to the preceding
one of the other member; two sets of auto-
matic pneumatic key-operating devices, one
device for cach key, for actuating the sign-
keys for producing characters; pneumatic
controlling means for controlling the self-
operation of the said devices of either sct
from the dévices of the other set, which
controlling means comprise only one set
of connecting members in the form of
tubes arranged, in. only two groups asso-

ciated each with a set of sign keys, one

tube allotted to each key-operating device,
one of which groups of tubes connects the
key-operating devices. of one set thereof
each with one of the ports of one of said
code-changing iembers, and the second of
said groups of tubes connects the key-oper-
ating devices of the second set thereof each
with one of the ports of the second code-
changing member; and two sets of change-
over mechanisms, one set associated with
each set of key-operating devices, and each
set so arranged as, in one position to render
its associated key-operating device inopera-
tive, and to make the key-operating devices
of the other set of keys controllable by a
manual operation of the keys associated
with the first set of change-over mechanism,
and in anotheT position to render its associ-

“ated key-operating devices controllable by

manual operation of the keys associated with
the second set of change-over mechanism,
substantially as described.

11. In a machine of the character de-
scribed, the combination of ‘a set .of man-
ually-operable sign-keys, and 'a set of
character-producing sign-keys which is a
duplicate of the first set; a code-changing
devite comprising two code-changing mem-
bers whereof one is movable in relation to
the other, said members having each a plu-
rality ‘of transmission points one for each
key of a set of sign-keys, which points of
one member are arranged to register with
those of the other and are so. spaced that
when the one member is stepped one space
relatively to the other each transmission
point of one member will be advanced to
the preceding one of the other member;
pneumatic means connecting the two sets
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of keys together by way of the said code-
changing device, said pneumatic means com-
prising; valves controlled by the manually-
operable keys, one valve for each key; a
set of tubes extending one from each valve
to the transmission points of one of said
code ¢hanging members; cylinders allotted
one to each character-producing key; pis-
tons, one in each cylinder, connected each
to a character-producing key; a second set
of tubes extending one from each cylinder
to the transmission points of the other of
said code-changing members; and means for
establishing a difference of pressure at the
two sides of said pistons, connected to said
first set of tubes by way of said valves,
whereby when any one valve is opened by
the depression of one manually-operable
key, a character-producing key will -be
operated by the fluid pressure acting on its
‘allotted piston, substantially as described.
12. In a machine of the character de-
scribed, the combination with a set of
manually-operable sign-keys, and a set of
character-producing sign-keys which is a
duplicate of the first set, of a code-changing
device comprising two code-changing mem-
bers whereof one is movable in relation to
the other, said members having each a plu-
rality of transmission points in the
of holes, one for each key of a set of sign-
keys, which holes of one member are ar-
ranged to register with those of the other
and are so spaced that when the one member
is stepped one space relatively to the other
each hole of one member will be advanced
to the preceding one of the other member;
pneumatic méans connecting the two sets of
keys - together by way of the said code-
changing device, said pneumatic means com-
‘prising valves controlled by the manually-
operable keys, one valve for each key, a set
of tubes extending one from each valve to
the holes of one of said code-changing mem-
bers, cylinders allotted one to each charac-
ter-producing key, pistons, one in each
cylinder, connected each to a character-
producing key, a second set of tubes extend-
ing one from each cylinder to the holes of
the other of said code-changing members,
and tubular plugging means, detachably in-
serted one in each code-changing member,
connected each to one of said tubes; and
means for establishing a difference of pres-
-sure at the two sides of said pistons, con-
nected to said first set of tubes by way of
said valves, whereby when any one valve
is opened by the depression of one manually-

- operable key, -a character-producing key
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will be operated by the fluid pressure acting
on its allotted piston, substantially as de-
seribed. _

13. In a machine of the character de-
scribed, the combination of a set .of man-
vally-operable sign-keys, and a set of

orm -
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character-producing sign-keys which is- a
duplicate of the first set; a code-changing
device comprising two code-changing mem-
bers whereof one is movable in relation to
the other, said members having each a plu-
rality of transmission points one for each
key of a set of sign-keys, which points of
one member are arranged to register with
those of the other and are so spaced that
when the one member is stepped one space
relatively to the other each transmission
point of one member will be advanced to
the preceding one of the other member;
pheumatic’ means connecting the two sets
of keys together by way of the said code-
changing device, said pneumatic means com-
prising valves controlled by the manually-
operable keys, one valve for each key, a

_set of tubes extending one for each valve to

the transmission points of one of said code-
changing members, cylinders allotted one
to each character-producing key, pistons,
one in each cylinder, connected each to a
character-producing key, and a second set
of tubes extending one from each cylinder
to the transmission points of the other of

said code-changing members; a support, a’

plate mounted to rotate on said support
about an axis extending transversely through
the plate, which plate has a plurality of
perforations; one for each tube of one of
said sets of tubes, through which the same
are threaded, which perforations are marked
each with a sign corresponding to the key
to which the tube estending through it is
allotted; and means for establishing a dif-
ference of pressure at the two sides of said
pistons, connected to said first set of tubes
by way of said valves, whereby when any
one valve is opened by the depression of
one manually-operable key, a character-
producing key will be operated by the fluid
pressure acting on its allotted piston, sub-
stantially as described. :

14. In; a machine of the character de-
sceribed, the combination ‘of a set of charac-

‘ter-producing sign-keys, and a second set of
sign keys which is a duplicate of the first

set; a code-changing device comprising two
plates placed face to face whereof one 1is
movable over ‘the other, said plates having
each a plurality of transmission points, one
for each key of a set of sign keys, which
points of one plate are arranged to commu-
nicate each with a point at the inner face
of the other plate and are so spaced that
when the one plate is stepped one space rela-
tively to the other each transmission point
of one plate will be advanced to the pre-
ceding one of the other plate; the movable
plate haying on its periphery teeth spaced

. apart to correspond to the stepping required

for single-step changes of the. transmission
points, a key arranged to engage said teeth
in succession and advance the movable plate
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one space at a time, and means for arrest-
ing the movable plate in the position to
which it is advanced ; means detachably in-
terconnecting the sign-keys of one of said
sets each with one of the transmission points
of one of said plates at the outer face there-
of, and' a plurality of flexible connecting
members operatively connecting the sign-
keys of the other set each with one of the
transmission points of the other plate at

‘the outer face thereof so as to be readily

attachable to and detachable from the latter,
substantially as deseribed.

15. In a machine of the character de-
scribed, the combination of a set of charac-
ter-producing sign-keys, and a second set of
sign-keys which is a duplicate of the first
set; a code-changing device comprising two
plates placed face to face whereof one is
movable over the other, said plates. having
each a plurality of transmission points; one
for each key of a set of sign-keys, which
points of one plate are arranged to commu-
nicate each with a point at the inner face
of the other plate and are so spaced that
when ‘the one plate is stepped one space
relatively to the other each transmission
point of one plate will be advanced to-the
preceding one of the other plate; the mov-
able plate having on its periphery teeth
spaced apart.to correspond to the stepping
required for single-step changes of the
transmission points, a key arranged to en-
gage said teeth in succession and advance.
the movable plate one space at a time, a
spring tending to move the movable plate
in a_direction opposite to that in which it
is advanced by the key, and a locking pawl
for preventing the return movement of the
movable plate after each advance; means

~ detachably interconnecting the sign-keys of
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one of said sets each with one of the trans-
mission points of one of said plates at the
outer face thereof, and a plurality of flexible
connecting members so operatively connect-
ing the sign-keys of the other set each with

one of the transmission points of the other .

plate at the outer face thereof, as to be
readily attachable to and detachable from
the latter, substantially as deseribed.

16. In a machine of the character de-
scribed, the combination with a set of manu-
ally-operable sign-keys, character-producing
mechanism arranged ta be actuated by said
keys, a second set of manually-operable sign-
keys which is a_duplicate of the first set,
character-producing mechanism arranged to
be actuated by said second set of keys, and
transmission means operatively intercon-
necting the two sets of keys and arranged
to automatically actuate a key of one set
when a key of the other set is manually de-
pressed, said transmission means including;
a code-changing device comprising two code-

in relation to the other, said members hav-
ing each a plurality of transmission points,
one for each key of a set of sign-keys, which
points of one member are arranged to reg-
Ister with those on the other and are so
spaced that when the one member is stepped
one space relatively to the other, each trans-
mission point of one member will be ad-
vanced to the preceding one of the other
member; two sets of key-actuating devices
allotted one to each set of keys; two sets of

power-transmission means included in said -

transmission means interconnecting each one
of said sets of key-actuating devices with
the transmission points of one of said code-

changing members so as to be detachable -

from the latter, one connection only extend-.
Ing from each key-actuating device to.its
allotted member: and two change-over de-
vices, one allotted to each set of keys, for
enabling each key of a set alternatively to
control the transmission of power to, and to
be controlled by the transmission of power
from:a key of the other set by way of said
code-changing device, substantially  as de-
seribed. .

17. In a machine of the character des-
cribed, the combination with-a set of man-
ually-operable sign-keys, character-produc-
ing mechanism arranged to be actuated by
said keys, a second set of mahually-operable
sign-keys which is a duplicate of the first set,
character-producing mechanism arranged to
be actuated by said second set of keys, and
pneumatic transmission means operatively
interconnecting the two sets of keys and ar-
ranged to automatically actuate ai key of one
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set when a key of the other set is manually

depressed, said transmission means includ-

ing a code-changing device comprising two -

code-changing members whereof one is mov-
able in relation to the other, said members
having each a plurality of transmission
points, one for each key of a set of sign-keys,
which pdints of one member are arranged to
register with those on the other and are so
spaced that when the one member is stepped
one space relatively to the other, each trans-
mission point of one member will be ad-
vanced to the preceding one of the other
member, two sets of key-actuating devices
allotted one to each set of keys, each set
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of 'key-actuating devices comprising cylin-
ders, one for each key, a piston in each cyl- -

-inder operatively connected to its allotted.

120

key, each cylinder having a duct for con-

nection to a tube, and a fluid-supply passage

leading to said duct, a valve associated with
each piston for controlling the fluid-supply

‘passage of its allotted cylinder, and each

cylinder having a change-over valve for con-
necting said duct either to its cylinder or to
said fluid-supply passage; two sets of tubes
connecting each one of said ducts with one of

. changing -members whereof one is movable the transmission points of said code-chang-

130



10

ing members so as to be detachable from the
latter, one tube only extending from each
key-actuating device to its allotted member,
and manually operable change-over devices,

8 at least one allotted to each set of keys, for
reversing said change-over valves, substan-
tially as described. '
18. In a machine of the character describ-

ed, the combination with a set of manually

10 operable sign-keys, character-producing
mechanism arranged to be actuated by said
keys, a second set of manually operable sign-
keys which is a duplicate of the first set,
character-producing mechanism arranged to

18 be actuated by said-second set of keys, and
pneumatic. transmission means operatively
inter-connecting the two sets of keys and ar-
‘ranged to automatically actuate a key of one
set when a key of the other set is manually

20 depressed, said transmission means including
a code-changing device comprising two code-
changing members whereof one is movable
in relation to the other, said members hav-
ing each a plurality of transmission points,

25 one for each key of a set of sign-keys, which
points of one member are arranged to regis-
ter with those on the other and are so spaced
that when the one member is stepped one
space relatively to the other, each trans-

30 mission point of one member will be advanc-
ed to the preceding one of the other member,
two sets of key actuating devices allotted
one to each set of keys, each set of key-
actuating devices comprising -cylinders, one

35 for each key, a piston in each cylinder
operatively connected to its allotted key,
each cylinder having a duct for conmection

to a tube, and a transverse fluid-supply pas-
sage leading to said duct, each piston carry-

40 ing a valve for controlling the fluid-supply
passage of its allotted cylinder, and each
cylinder having a change-over valve for con-
necting said duct either to its cylinder or to
said fluid-supply passage; two sets of tubes

- 45 connecting each one of said ducts with one

of the transmission points of said code-
changing members so as to be detachahle

from the latter, one tube only extending

from each key-actuating device to its allot-

50 ted member, and manually operable change-

over devices, one allotted to each set of keys,

for reversing said change-over valves, sub-
stantially as described.

. 19. In a machine of the character de-

55 geribed, the combination with a set of man-

ually-operable sign-keys, arranged-in rows,

character-producing mechanism arranged to

be actuated by said keys, a second set of

. manually-operable sign-keys arranged in

60 rows which is a duplicate of the first set,

character-producing mechanism arranged to

be actuated by said second set of keys, and

pneumatic transmission meahs operatively

, interconnecting the two sets of keys and ar-

65" ranged to automatically actuate a key of one
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set when a key of the other set is manually
depressed, said transmission means includ-
ing a code-changing device comprising two
code-changing members whereof one is mov-
able in relation to the other, said members
having ecach a plurality of transmission
points, one for each key of a set of sign-

Ieys, which points of one member are ar-

ranged to register with those of the other
and are so spaced that when the one mem-

ber is stepped ome space relatively to the.

other, cach transmission point of one mem-
ber will be advanced to the preceding one of
the other member, two sets of key-actuating
devices allotted one to each set of keys, each
set of key-actuating devices comprising cyl-
inders, one for each key, a piston in each
c¢ylinder operatively connected to its allotted
Key, each cylinder” having a duct for con-
nection to a tube, and a transverse fluid-
supply passage leading to said duct, each
pision carrying a valve for controlling the
fluid-supply passage of its allotted cylinder,
and each cylinder having a change-over
valve for connecting said duct either to
its cylinder or to said fluid-supply
passage, each change-over valve being of
tubular form. closed at one end and
having a side port and mnovable endwise
to bring it to two operative positions,
which tubular valves are arranged in rows
corresponding 'to the rows of keys; two
sels of tubes connecting each one of said
duects with one of the transmission points of
said code-changing member so as to be de-
tachable from, the latter, one tube only ex-
tending from each key-actuating device to
its allotted member, and manuaﬁy-operable
sliding ' cam-members, one for each row of
keys in each set, for actuating said change-
over valves, substantially as described.

90. In o machine of the character de-
seribed, the combination with a typewriting-
machine having a set of character-producing
sign-keys, a second typewriting-machine
having a set of sign-keys which is a dupli-
cate of the first set, a code-changing device
«comprising only two code-changing mem-
bers whereof one is movable in relation to
the other, said members having each a plu-
rality of transmission points, one for each
key of a said set of sign-keys, which points
of one member are arranged to register with
those on the.other and are so spaced that

“when the one member is stepped one space

relatively to the other each transmission

‘point of one member will be advanced to the

preceding one of the other member, means
interconnecting the sign-keys of one of said
machines each with one of the transmission
points of one of said code-changing mem-
bers, and a plurality, of flexible connecting
members interchangeably connecting the
sign-keys of the other machine with the
transmission points of the other of said
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code-changing members so as to be readily
attachable to and detachable from the latter,
substantially ag described. -

{

21. In a machine of the character de

‘scribed, a code-changing device comprising

only two coaxial discs placed face to face,
whereof at least one is rotatable over the
other, said dises having each a plurality of
transmission points adapted for detachable
connection each to a transmission member
allotted to a sign-key, which points of one
disc are arranged to communicate each with
a point at the inner face of the other disc
and are so spaced that when one disc is ro-
tated relatively to the other each transmis-
sion point of one disc will be advanced to
the preceding one of the other disc, substan-
tially as described.

22. In a machine of the character de-
scribed, a code-changing device comprising
only two coaxial discs placed -face to face,
whereof one is'rotatable over the other, said
discs having each a plurality of transmis-
sion points adapted for detachable connec-
tion each to a transmission member allotted
to a sign-key, which points of one disc are
arranged to communicate each with a point
at the inner face of the other disc and are so
spaced that when one disc is rotated rela-
tively to the other each transmission point
of one disc will be' advanced to the preced-
ing one of the other. disc, the movable disc
having on its periphery teeth spaced apart
to correspond to the stepping required for
single step changes of the transmission
points, a key arranged to engage said teeth
in suecession and advance the movable dlsc
one space at a time, and means for arresting
the movable disc in the position to which it
is advanced, substantially as described.

23. In a machine of the character de-
scribed, a code-changing device comprising
two coaxial discs placed face to face, where-
of one is rotatable over the other, said discs
having each a plurality of transmission
points for detachable connection each to a
transmission member allotted to a sign-key,
which points of one disc are arranged to
communicate each with a point at the in-
ner face of the other dise and are so spaced
that when one disc is rotated relatively to
the other, each transmission point of one
disc will be advanced to the preceding one
of the other disc, the movable disc having
on its periphery teeth spaced apart to cor-
respond to the stepping required for single-
step changes of the transmission points, a
key arranged to engage said teeth in suc-
cession and advance the movable disc one
space at a time, a spring tending to move
the movable disc in a direction opposite to
that in which it is advanced by the key, and
2 locking pawl for preventing the return
movement of the movable disc after each
advance, substantially as described.

24. In a machine of "the character de-

scribed, a code-changing device comprising
two coaxial discs placed face to face, where-
of one is fixed and the other is rotatable
over it, said discs having each a plurality
of transmission points for detachable con-
nection éach to a transmission member al-

70

lotted to. a sign-key, which points of one -

disc are arranged to communicate each with
a point at the inner face of the other disc
and are so spaced that when one dise is
rotated relatively to the other each trans-
mission pojnt of one dizc will be advanced
to the preceding one of the other dise, the
movable disc having on its periphery teeth
spaced apart to correspond to the stepping
required for "single-step changes of the
transmission points, a key having a pawl
arranged to engage said teeth in succes-.
sion and advance' the movable disc one
space at a time, a spring tending to move
the movable disc in a direction opposite to
that in which it is advanced by the key,
a spring-controlled retaining-pawl for en-
gaging with said teeth and preventing the
return movement of the movable disc after
each advance, said retaining-pawl having
two positions in which it can be held by its
controlling spring, and a stop carried by
the movable disc and arranged to coact
with said retaining-pawl to move it into its
disengaged position when the disc has com-
pleted a cycle of movement and to again
coact with the same to return it to its teeth-
engaging position : when the disc has re-
turned, under the action of its spring, to its
starting position, substantially as described.

25. In a machine of the character de-
scribed, a code-changing device comprising
two coaxial discs placed face to face, where-
of one is fixed and the other is rotatable
over it, said discs having each a plurality
of trapsmission points:for detachable con-
nection to a transmission member allotted
to a sign-key, which points of one disc are
arranged to communicate each with a point
at the inner face of the other disc and are
so spaced that when one disc is rotated rela-
tively to-the other each transmission point

“of one disc will be advanced to the preced-

ing one of the other disc, the movable disc
having on its periphery teeth spaced apart
to correspond to the stepping required for
single-step changes of ‘the transmission
points, a key having a pawl arranged to
engage sald teeth in succession and advance
the movable disc one space at a time, a
spring tending to move the movable disc
in a_direction opposite to that in which it
is advanced by the key, a spring-controlled

80

85

95

100

105

110

115

120

125

retaining-pawl for engaging with said teeth

and preventing the return movement of the
movable disc after each advance, said re-
taining-pawl having two positions in which
it can be held by its controlling spring, a
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stop on the fixed disc for coacting with the
said pawl on the key and holding the same

-free of said teeth in the inoperative posi-

tion of the key, a pin carried by said re-
taining-pawl, .and a stop carried by the
movable disc and arranged to coact with

“said pin to move the retaining-pawl into its

disengaged position when the disc has com-
pleted one revolution and to again coact
with the pin to return the retaining-pawl
to its teeth engaging position when the disc
is returnéd, under the action of its spring,
to its starting position, substantially as de-
seribed. ¢ _

26. In a.machine of the type described,
the combination with a set of character-
producing sign-keys, of a code-changing de-
vice comprising two code-changing mein-
bers whereof one is movable in relation to
the other, said members having each a plu-
rality of transmission ports, one for each of
said keys, which ports of one member are ar-
ranged to register with those of the other
and are so spaced that when one member is
stepped one space relatively to the other
vach port of one member will be advanced
to the preceding one of the other member;
a plurality of cylinders, one for each key,
a plurality of pistons, one.in each cylinder,
operatively connected each with one of said

" keys, a pneumatic power-supply duct, a set
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" inder, connected each at one end to one of

of passages, one alloted to each cylinder,
connected each to said duct, a group of tubes,
one for each cylinder, connected each at one
end to one of said ports in one code-chang-
ing member and connected each at the other
end to one of said passages, and valves as-
sociated each with one of said keys and ar-

.ranged each to control one of said passages,

substantially as described. .
27. In a machine of the type descrihed,
the combination with a set of character-pro-
ducing sign-keys, of a code changing device
comprising two code-changing members
whereof one is movable in relation to the
other, said members having each a plurality
of transmission ports, one for each of said
keys, which ports of one -member are ar-
ranged to register with those of the other
and are so spaced that when one member is
stepped one space relatively to the other
each port of one member will be advanced
to the preceding one of the other member;
a plurality of cylinders; one for each key,
a plurality of pistons, one in each cylinder,
operatively connected each with one of said
keys, a pneumatic poweér-supply duct, a set
of passages, one alloted to each cylinder,
connected each to said duet, a second set of
passages, opening each into one of said cyl-
inders, a group of tubes, one for each cyl-

said ports in one code-changing member,
and  manually-operable means connected

~with the other ends of said tubes, which

- comprising
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means are arranged to place said tubes each -

into communiecation with its alloted cylin-
der and to render the valves inoperative, or
to interrupt the communjcation between the
eylinders and their alloted tubes and to put
the valves each into operative communica-
tion with the tube associated therewith, lsub-

-stantially as deseribed.

28. In a machine of the type described,
the combination with a set of character-pro-
ducing sign-kevs, of a code-changing device
two code-changing members
whereof one is. movable in relation to the
other, said members having each a plurality
of transmission points, one for each of said
keys, which ports of one member are ar-
ranged to register with those of the other
and are so spaced that when one member is
stepped one space velatively to the other
each port of one member will be advanced
to the preceding one of the other member;
a plurality of cylinders, one for each key, a
plurality of pistons, one in each cylinder,
operatively connected each with one of said
keys,’a pneuniatic power-supply duct, a set
of passages, one allotted to each cylinder,
connected each- to said duct, controlling
valves constituting each an extension of one
of said pistons and arranged each to control
one of said passages, a second set of passages
opening each into one of said cylinders, a
group_of tubes, one for each cylinder, con-
nected each at one end to one of said ports
in one code-changing member, and manual-

-1y operated valves, one at the other end of

each of said tubes, for placing the tubes at
will into communication with either of said
sets of passages and closing their connec-
tion with the other of said' sets, substantial-
ly as described. < s

29. In a machine of the type described,
the combination with a set of character-pro-
ducing sign-keys, arranged in rows, of a
code-changing device comprising two code-
changing members, whereof one is movable
in relation to the other, said members hav-
ing each a plurality of .transmission ports,
one for each of said keys, which ports of one-
member are arranged to register with those
of the other and are so spaced that when
one member is stepped one space relatively
to the other each port of one member will
be advanced to the preceding one of the
other member; a plurality of cylinders, one
for each key, a plurality of pistons, one in

each cylinder, operatively -connected each

with one of said-keys, a pneumatic power-
supply duct, a set of passages, one allotted
to each cylinder, connected each to said duct,
a group of tubes, one_for each cylinder con-
nected each at one end to one of said ports
in one code-changing member, a plurality of
manually-operated valves connected each to
the other end of one of said tubes, and valves
associated each with one of'said keys and
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arranged each to control one of said pas-
sages, each said manually-operated valve be-

ing in the form of an endwise movable tube’

closed at one end and having a lateral port

for connection each with a passage of both
- said sets of passages, which manually-oper-
ated valves are arranged in rows correspond-

ing to said rows of keys, and slidable cam

18

members, one for each row o¢f manually-

operated valves, arranged each to operate’

all the valves of ‘one row simultaneously,
substantially as described.

In testimony
name to this specification.

SIDNEY HOLE.

whereof I have signed my
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