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This invention relates to printing telegraph
receivers in which a type wheel is provided with
a plurality of rows of type normally out of print-
ing position and means. effective.for every: oper-
ation of printing from any of said rows for
bringing the selected row into and out of print-
ing position.

Such g printing telegraph receiver is described
and claimed in British Patent No. 524,342, Pri-
marily that-patent claims a printing telegraph
receiver comprising a typewheel normally lo-
cated in such position that the line on the paper
upon which printing is to take place is visible
and the type wheel is.moved into printing posi-
tion to print on said line and again out of such
position for each .printing operation. As in the
machine described in that patent the type wheel
is furnished with two rows of type some means
is necessary to bring the selected row of type
into and out of printing position. This is ef-
fected in the machine described by giving to
a lever for raising the typewheel an amount of
movement a little more than is necessary to move

the lower row of type into printing position. The

type wheel shaft is then arrested in its move-
ment by one of two abutments selected accord-
ing to whether the upper or lower. row of type
is to be selected for printing.. By such an ar-
rangement the type wheel shaft is subjected to
shocks at each movement.

It is the principal object of the present inven-
tion to provide: s printing telegraph receiver of
the kind specified above in which shock to any
of the parts concerned in the movement of the
typewheel! is substantially eliminated.

According to one feature of the present in-
vention a printing telegraph receiver comprises
a typewheel provided with a plurality of rows
of type normally out of printing position and
means effective for every operation of printing
from any of said rows for bringing the selected
row into and out of printing position in a motion
which approximates to simple harmonic motion,
whereby shock is substantially eliminated.

According to another feature of the invention
a ‘printing telegraph receiver comprises a tyne
wheel having the type thereon arranged in a
plurality of rows, a plurality of levers correspond-

ing respectively to the rows of type, each having 3

a different ratio, means for selectively rendering
one of said levers effective to move said type
wheel, and means for actuating the selected lever
- to bring the .corresponding row of type into
printing :position and to -return the fypewheel
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into a position to leave the printed character
visible.

In the apparatus described in the above men-
tioned British Patent No. 524,342 the type wheel
is mounted in a stationary framework and the
platen carrying -the paper is traversed for the
printing of successive characters.

It is a further object of the present invention
to provide & page printing telegraph receiver

‘ having a typewheel provided with a plurality of

rows of type and means for bringing a selected
one of said rows into printing position and out
of printing position to leave the printed char-
acter visible, in which the type wheel is mounted
on a carriage which is traversable, for letter
spacing parallel to a platen mounted for rota-
tion in a fixed framework. In fulfilling this ob-
ject the embodiment of the invention to be de-
scribed employs the invention claimed in U. S
Patent No. 2,308,306, viz: a page printing tele-
graph receiver comprising a typewheel having
its axis substantially at right angles to the axis
of the platen, and having the type elements ar-
ranged in a plurality of rings, in which the type
wheel is rofatable to select a type element with-
in a ring of eélements, movable axially to select
one of said rings and traversable parallel to the
axis of the platen for letter spacing and means
is provideg for moving a selected individual type
element radially of the type wheel to effect
printing, v ’

In the embodiment of the invention described
below the type wheel is rotated by means of a
spline shaft along which the movable carriage
is traversed.  This method of rotating the.type-
wheel has considerable advantages from the point
of view of simplicity and also as enabling almost
any desired form of translation of the received
signal elements .into a selective positioning of
the typewheel to be used but it unfortunately
presents manufacturing difficulties which it is
helieved have not hitherto been overcome in
practice. 'These difficulties arise’ from the .fact
that it is impossible to.manufacture a.perfectly
straight  spline shaft. These -difficulties .have,
however, been overcome by providing a self align-
ing coupling between a member keyed to the
spline shaft and a member freely rotatable about
the spline shaft.

A page printing telegraph receiver embody-
ing the invention will be described in conjunc-
tion with the accompanying drawings in which:

Fig. 1 is an exploded perspective view.of the
machine, the framework upon which it .is
mounted and some details being omitted for the
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sake of clearness. A few parts are shown in
section,

Fig. 2 is a sectional view of the driving means
for the typewheel.

Fig. 3 is a detail, omitted from ¥Fig. 1 for the
sake of clearness, showing the carriage return
mechanism.

Fig. 4 is an exploded view of a self aligning
coupling used in the driving means for the type
wheel.

Fig. 5 shows curves for explammg the shift
movement of the typewheel and its timed rela-
tion to the printing action and the selectlve
rotation of the typewheel. v

Referring to the drawings, Fig. 1 shows an’

exploded perspective view of a ‘page printing
telegraph receiver employing a = typewheel
mounted on a movable carriage. The framework
upon which the parts are mounted has been
omitted .in order not. to obscure any parts of
the mechanism: this framework and the manner
in which the mechanism is mounted therein are
of ‘well known construction and form mno part of
the present invention.,

“An electric motor "I dnves a main shaft 2
through gearing 8." The shaft 2 drives through

gearing 4 a shaft’ 5 from  which various. cam-

sleeves are” driven ~through one-r evolutmn
clutches as wiil presently appzar.

The translatmg mechanism is similar to that
descrlbed in. U. S. Reissue Patent No. 17,725.  An
electromagnet 6 responds to the incoming signals
and. in response to the start element of a signal
moves its armature T to the right in Fig. 1, thereby
rotating lever 8 in a clockwise dxrectlon Lever
8 is mounted on a rock shaft 8 carrying a detent
lover 10. Rotamon 6f detent lever 10 in a clock-
wise. direction removes it from a detent 11 on a
cam sleeve (2 tending to be driven through a
clutch (not.shown) from shaft 5, and cam sleeve
l2 thus commences to rotate. -

A striker pin 13 is carried on a'link 14 pivoted
o’ a lever {5 carrying a’cam follower 16 held by
8 ‘spring (not’ shown) against a cam {7 on cam
sleeve 12, A" cam I8 also fixed on cam sleeve
12 reciprocates a striker lever 19 moving in guides
20 fixed to rock shaft 9. “As the rock shaft 9 is
rotated anti-lockwise or clockwise by armature 1
in ‘accordance with' the character of received
signal elements the striker lever 19 engages
striker pin {3 or is clear thereof. The striksr pin
13 during the reception of & signal is being tra-
versed ‘over selector fingers 21 so that at the mig-
dle of the interval allotted to a signal element it is
immediately over one of these fingers, of which
there are five as shown in the case of a five unit
coda. Thus if during a signal element period the
striker lever 19 engages the striker pin 12, a selec-
tor finger 2[ is moved downwards. The selector
fingers are mounted so that they are held by
friction in the position into which they are moved.
The mechanism thus described is that deseribed
in U. S. Reissue Patent No 17,725, with the
sole exceptlon that the striker pin I3 is struck
agamst selector fingers 21 in s vertical plane
instead of a horizontal plane as in the above men-
tloned patent.

The selector fingers 21 are pivoted on a finger
actuating lever 22 and after the selector fingers
19-have ali been set in accordance with the ele-
ments of the received signal, a cam (not shown)
on the cam sleeve -2 movas the lever 22 so as
to cause the selector fingers 21 to be moved to the
right'in the-drawing to'act upon a set of members
for determining the position of a typewheel.
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In the mechanism described in the above men-
tioned patent the selector fingers when moved
by their actuating lever are caus2d fo act upon
notched code dises. In order to separate the type
wheel positioning mechanism from the function
mechanismm, the selector fingers 21 are caused to
set corresponding code bars 23, which code bars
act to position notched code discs and also to
select the functions to be performed. Further-
more the eode bars 23 remain in the positions into
which they are actuated by the selector fingers
21 instead of being returned into initial position
by springs as are the code discs described in the
above mentioned patent.

It a selector finger 2{ has been moved down-
wards by the striker pin i3 it is opposite the end
25 of its corresponding code bar 23. If a selector
finger 21 has not been moved by the striker pin 13
it is opposite the end of a corresponding mem-
ber 25. Members 25 are pivotally mounted on one
end of corresponding levers 28 pivoted at 21, the
other ends of which are pivotally attached to code
bars 23. If a selector finger 21 is opposite the end
24 of its corresponding code bar 23 when moved to
Lbe right, the corresponding cod= bar 23, if in‘its

laftward position, will be moved to the right. The
corresponding lever 26 will be rotated anti- clock-
wise and will bring corresponding member 25 into
position to be struck by a selector finger 21 if the
iatter be in the upper position when subsequently
moved to the right. If a selector finger 21 when
moved to the right is opposite a member 2% and
th2 corresponding code bar 23 is in its rightward
positien, finger 21 will strike member 25, lever 26
will be rotated clockwise and code bar 23 moved
to the left. - It will be seen that if a code bar is
already in the position into- which it is to he
moved, the end 24 of the code bar or the member
25 as the case may be will be to the right and a
sufficient distance to ensure thas the: selecior
finger 21 does not come into contact therewith.

The code bars 23 are held in-either of the two
positions into which they arz actuated, by means
for example of jockey springs (not shown).

Linked to each code bar 23 is a notched combi-
nation disc 28. There are thus five notchied code
discs 28 and these are arranged in relation to stop
members 29 placed around their periphery and
2 stop arm 38 in the manner described in the
above mentioned Rzissue Patent No. 17,725. The
stop members: 29 are urged towards the centre
of the discs 28 by means of a spring 31 and a given
setting of the discs allows one of the stop mem-
bers 29 to be moved into the path of the stop arm
36, which is fixed to a short shaft 32 (Fig. 2). The
shaft 32 is driven from a shaft 32 through a
clutch 38. The shaft 33 is driven through gears
35 from a shaft 38 which in turn is driven from
shaft 2 through gears 37. The shaft 32 is con-
nected to a hub 38 through a shock absorbing cou-
pling 38 which is described and claimed in United
States Patent No. 2,382,668 issued August 14, 1945..
The cluteh 34 is also deseribed in that patent.

When thz code bars 23 and thus the code discs
28 are reset in a fresh combination the stop mem-
ber 28 that was resting in._a series of aligned
notches is forced out of those notches and ac-
cordingly out of the path of stop arm 28. The
stop arm 30 and the hub 38 commence to rotate
and continue to do so until the stop arm 33 en-
gages another stop member 29 that has fallen
infto a new series of ahgned notches in the discs
28.

The hub 38 is fixed to a spline shaft 48 through
which it drives a typewheel 4. The typewheel
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41 1is -fixed 7to :a verticdl ..spindle 42 (Fxg 2)

mourited intbearings 43 and 44'in a-carriage 45.

The carriage 45 runs on guide rails46,41.(Fig. 1).
Spindle 42 -is-provided -at its lower. end with a
squared portion 48 (Fig. 2) which-can slide with-
in- an internally squared sleeve 48 carrying s
bevel-gear 0. -Also-carried on carriage 45 is a
bearing ‘61 within which is-rotatably mounted a
sleeve ™52 coaxial with the spline shaft 40. “Fixed
to-sleeve’82 is a bevel gear 58 meshing with bevel
gear-58. ‘Sleeve 52 is driven through-a self align-
ing ‘¢oupling -from a sleeve 54 also mounted on
cartiage 45 and ‘slideable along -spline shaft 40
but keyed to-the spline shaft-40. “The self glign-
ing coupling is -shown -exploded in Fig. 4 and
comprises a ‘thin sleeve 5 freely rotatable about
shaft 48 and having formed on its opposite ends
two 'key-ways 56 and 57 at right angles to one
another. A-key 58 on sleeve 52 engages in key
way 5T-and a key 59 on sleeve ‘54 engages in key
way ‘6. Sleeve §5 is of such thickness that keys
58 and 59 engage therewith in almost the same
vertical plane. ‘If sleeve 52 is out of alignment
with sleeve-§4 andyor sleeve 5% the keys 58, 59
still “engage - in-slots *57 -and 56 respectively and
so ‘transmit rotary motions. The  interior of
sleeve 54 is filled with lubricating material 60 to
provide lubrication of the sliding motion dlong
thé spline shaft.

-~ By means of - the arrangements just described
the type ‘wheel 81 is rotatable to select a position
of ‘the type from which printing is to take place.
The type elements on the typewheel are ar-
ranged in two rings and these typs elements are
mounted in the typewheel in such a manner as
to'be adapted to be struck radially from the type-
wheel to ‘effect printing, the arrangement and
mounting of the elements in the typewheel being
the ‘same-as described in -said British Patent No.
524,342, 'The carriage &5 is traversable parallel
to ‘a platen ‘61, and ‘the typewheel is movable
axially ‘to bring one of ‘the rings of type into
printing ‘position -and to move a ‘selected in-
dividual tybe element radially-of the typewhegl
to -effect printing ‘in a' manner now to be ‘de-
scribed.

“The functions just referred to -are controlled
from the code bars 23 in the manner described
and claimed in United States Patent No. 2 ,346;-
944. Lying'across the code bars 23 are Tunctien
selecting members$2. 'There is a member 62 for
each ‘function -including printing, letter space,
figure shift and carriage returns. Only some of
the ‘function selecting members §2 have ‘heen
Shown, and ‘these only diagrammatically, but it
isito"be:understood that these members are con-
structed “in the same manner ‘as the function
sélecting members described in U.'S. Patent No.
2,346,944 and are -arranged in relation to the
code bars.23:in the same manner as the function
selecting “members ‘are - arranged in -relation to
the.combination bhars described.in that patent.

After code bars 23 have been positioned, a cam
(not shown) -on:cam sleeve 12 releases a cam
sleeve §3 fo be driven for one revolution by shaft
8. ‘A cam 64 on.cam sleeve 83, actuates ‘a cam
follower ‘68 to move, through a link §6, a bail ‘87,
which ‘as described in U..S. Patent No. 2,346,944
above referred-to first allows one ‘or more of the
members 62 to be moved to the right by a spring
and:then moves to:the left to move:any selected
function member to the'left to initiate the per-
formance of the selected function.

“The function members 62:are shown:in: Flg 1

as -acting uponicorresponding contact :members
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88 ‘each-of 'which ‘when. acted upon by its -cor-
responding function member 62 causes the clo-
sure of:a circuit to energize an electromagnet
which thereupon releases a cam for rotation to
perform the required function. .If is to be under-
stood, however, that selected function members
62 when moved to the left by bail 67 may release
the corresponding cams for rotation through
mechanical linkages.

The electromagnet 69 is the printing electro-
magnet and when operated releases a cam sleeve
T4 for rotation through one revolution, the.cam
sleeve 18 being driven by shaft 5. The typewheel
A4{"is normally located below the line of printing
and ‘must therefore be raised into the line of
printing before printing takes place. - Cam sleeve
T8 is formed with a:grooved cam 71, the groove
having the form of a sine curve, and through a
cam follower T2 moving in this groove, acts upon
a lever 13 pivoted on a rod 14 fixed in the frame-
work (not shown). The:other end of lever 73
acts upon an extension 75 of a frame 76 also
pivoted on rod T4. The frame 16 éarries a bail
71. Theé first movement of lever 13 is counter-
clockwise -and thus bail 71 is moved counter-
clockwise. A lever 78 pivoted on carriage 85 is
formed with one end forked and engaging bail
17-and is'thus rotated clockwise. The other end
of lever 18 engages between flanges 79 of a mem-
ber fixed to the - typewheel spindle 42 and as
lever 78 is rotated  clockwise the typewheel
spindle is raised. ‘At the same time lever 18 acts
upon a lever 88 . attached to a rockshafi 81.
Fixed to the rockshaft 81 are levers 82 and 83
which engage the ends of a frame 84 carrying -
an- ink ribbon 85. The ink ribbon 85 is thus
raised with the typewheel 41. As the upper row
of the typewheel reaches the line of printing a
cam' 86 on-cam sleeve 18 acts on an extension 87
of a frame 88 carrying a printing bail 89. Print-
ing bail 89 is engaged by the forked end of a
printing lever 89 pivoted on carriage 45 and the
printing lever 98 is rotated sharply in a counter
clockwise direction to move a printing hammer
91, pivoted thereto. The printing harmmer 81is
also pivoted to a lever 92 which is itself pivoted
on ‘the ‘upper portion of the carriage £5. The
printing hammer is thus guided to move a type
element radially of the type wheel and so strike
the ink ribbon 88 against a sheet of paper 82 on
the platen 61. :

Just before the printing hammer 91 strikes a
type element, the movement cof the printing lever
88 allows 2 corrector lever 84 pivoted on the car- -
riage 45 to be moved by-a spring (not shown)
towards the typewheel spindle 82 in such man-
ner that a corrector member $5 on the end of
lever "84 engages between ‘teeth of a corrector
Wheel 98 fixed to the spindle 42 of the typewheel.

As stated above the cam 71!, which acts on
lever ‘T8 to move bail 1T o raise the typewheel
into the line of printing, is sine shaped so that -
after printing has taken place the {ypewheel 41
is-again lowered to allow the last printed charac~
ter to be visible. At the same time also the lever
73 -allows levers 82 and 83 to rotate clockwise
under the influence of a spring 87 to lower the
ink ribbon frame. Tever 83 is formed as a bell
crank one arm of which is engaged by a lever 98
acted on by the spring 97. - As lever 98 is recip-
rocated first in an anti-clockwise and then in-a
clockwise direction, it reciprocates a pawl 99 of
an'ink-ribbon feeding and reversing mechanism
constructed .as .described in. U. :S. ‘Patent No
2,000;811.




2,462,132

-The letter shift and figure shift function mem-
bers of ‘members 62 operate the windings 160
and 101 -of & polarised electromagnet, the arma-
ture 192 of which is formed with a hook at one
end engaging a lever 103 when the armature is
in the position shown, i. e, when winding 120 has
been energised to move armature 102 into letter
shift position. ‘

In the letter shift position the upper row cf
characters on the type wheel is raised into print-
ing position as was described above, lever 103

10

being held by the armature 162. When the func-

tion member §2 for figure shift is selected, wind-
ing 181 is energised and the armature {82 ro-
tated in a clockwise direction to disengage if
from lever {03. -

Subsequently when lever 13 is moved by cam
11, lever 103 is caused by spring 104 to press
against a pin 185 constituting an extension of
cam follower. 72 moved in a simple harmonic
motion by cam TI. Lever {83 is pivoted at 106
so as to have a greater ratio than lever T3.
Tever 103 acts on extension 15 of frame 16 and
moves bail 17 to a greater extent than it is
moved by lever 13 and the lower row of charac-
ters on the typewheel is raised into printing po-
sition. Armature 182 is fixed to a rock shaft 107
on which is fixed a lever {08 linked to a bar 108.
The bar 189 extends alongside code bars 23 and
forms a sixth code bar for determining the selec-
tion of such function members 62 as are only

“to be selected following the figure shift combi-
nation as described in U. S. Patent No. 2,346,944,

The letter spacing function member of the
members 62 closes a contact to operate an elec-
tromagnet !9, which releases a cam sleeve {11
to be driven through a one revolution clutch
from shaft 5. A cam {2 on the cam sleeve 111
acts on a cam follower (13 carried on a rack
{14. The rack !4 is mounted for longitudinal
movement and is reciprocated longitudinally by
cam (12, A pawl {15 carried on the carriage
45 engages rack 114 so that movement of rack
{14 to the right moves the pawl 115 to the right
and with it the carriage 45. A pawl (16 also
carried on carriage 45 engages teeth on a fixed
rack i11. When the carriage 5 is moved fo the
right by rack {14, pawl (16 rides over a tooth
on the rack 1T but when rack {14 is refurned
to the left the pawl {16 engages a tooth on the
fixed rack i17 and prevents the carriage 45 being
returned to the left.

A steel tape |18 is secured at one end to a post
118 on the carriage 45 and is wound round a
spring drum {20 to which the other end is se-
cured. Accordingly the carriage 45 is moved to
the right against the force of the spring in the
drum 120. The mechanism for returning the
carriage to the left in Fig. 1 is not shown in
that figure, but is shown in Fig. 3. The carriage
return function member 62 closes a contact to
operate a carriage return release magnet (not

shown) which releases 2 cam 121 for one revo--

lution. Cam 121 acts on a bar 122 which lies
between the racks t14 and 117 (Fig. ). The
bar £22 is mounted on pins 23 and 124 which
engage in inclined slots 125 and {26 in the bar.
Accordingly as bar, 122 is moved to the right by
cam 121 it is raised so that a projection {27 on
the underside of the bar rides over a latch 128
pivoted at 129 held by spring 130 against the
projection 127, Bar 122 is raised until a shoulder
13t on.latch 128 engages behind projection 127
and holds bar 122 in raised position. - The pawls
115 and 116 carry pins 132 (Flg. 3) which engage
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the upper surface of bar-122 so that when the bar
122 is raised pawls 115 and (16 are raised. out

- of ‘engagement with the racks 114 and 117 re-

spectively. The steel tape 118 is thus enabled to
draw the carriage 45 to the'left in Fig. 1 under
the influence of the spring in the drum. 120. As
the carriage 45 approaches the beginning-of-line
position it strikes one end of a lever 133 (Fig. 1),
the other end of which moves a plunger (34
in a dashpot 35 to cushion the movement of the
carrisge. As the carriage reaches beginning-of-
line position a shoe 136 (Fig. 3) carried thereon
engages the horizontal arm-of lever i28 and
rotates it clockwise, thus freeing shoulder: i3]
from the projection 12T on bar 122 and allowing
bar 122 to return to normal position. :

The line-feeding function bar 62 closes & con-
tact to operate magnet 137 which releases a cam
{38 for rotation by shaft 5. The cam 138 oper-
ates a lever 139 to which is linked a spring pawl
{43 which acts on a ratchet wheel 141 to rotate
the platen 61 for line feeding.

Tt will be clear from the preceding description
that a signal combination received by the appa-
ratus described results in the printing of a char-
acter whilst a succeeding signal combination is

csing received. During the receipt of a signal
combination the selector fingers 21 are.being set
in accordance with the kinds of the succeeding
signal elements. During the receipt of the stop
elements the selector fingers 21 are moved to the
right to set bars 23 and as selector fingers 21 are
moved back to the left they are restored to normal
position ready to be reset in accordance with the
succeeding signal combination. Whilst this sue-
ceeding signal combination is being received, the
rotary movement of the typewheel consequent
upon the release of stop arm 30, when the com-
bination discs 28 are moved by the code bars 23,
takes place. The time allotted for rotation of
the typewheel must be sufficient to allow for 8
complete rotation.- Fig. 5 shows in curve A a graph
of the motion of the typewheel and this curve A
shows the motion of the typewheel through 2x

< radians in a fraction m'T of the total time allotted

to the rotary movement. As stated above, the
typewheel is driven from shaft 33 through a clutch
34 and a shock absorbing coupling as described
and claimed in said U. S. Patent No. 2,382 668
and the interval of time 7¢, out of the total interval
T, is allowed for the energy of movement of the
spline shaft 40 and the gearing connecting it with
the typewheel. Curve C of Fig. 5 shows the shape
of the cam 11 effecting the axial movement of the
typewheel and is consequently a graph of the
vertical movement of the typewheel. The paint
{42 represents the lowest and thus the normal
position of the typewheel and the starting: point
of the vertical movement. It will be seen that
the vertical movement may commence whilst the
rotary movement of the typewheel is continuing
but that the rotary movement has ceased before
the typewheel has: reached its highest point.
Curve B of Fig. 5 represents the outline of the
printing cam 86 and it will be seen that printing
takes place when the typewheel has been raised
to its highest point. Thereafter the downward
movement of the typewheel to leave the printed
character visible commences and the rotary move-
ment of the typewheel in consequence of a new
positioning of the combination discs 28 may com-
mence whilst .the typewheel is being lowered to
normal position. . L

Tt will be seen that the upward and downward.
movements of .the typewheel occupy a 'period
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which:is equal to.the full period allowed for the.
selective rotary positioning of the:typewheel and
this. combined with the simple harmonic motion
in a vertical -direction enables this motion to be
carried out without shock. It should be noted
that shock is liable to occur at the beginning and
the end of this vertical motion so that it is impor-
tant that the motion at these two points should
be: as nearly as possible simple harmonic. but in
the interval between need only approximate
thereto. It will be clear also- that the vertical
movement of the typewheel is equally simple har-
monic motion whether the typewheel is raised to
enable printing-to be effiected from a type element
in the upper or lower row of elements thereon,
due to the fact that the difference of amplitude
of motion is obtained by means of levers of two
different ratios, but actuated by the same cam.

What is claimed is:

-1, Page printing telegraph receiver comprising
a/platen, a spline shaft parallel to the axis of said
platen, a carriage movable along said spline shaft,

g typewheel mounted in said carriage with its.

axis substantially at right angles to the axis of
said platen, a gear wheel mounted on said carriage
50 as to be freely rotatable about said spline shaft,

a sleeve keyed to said spline shaft and movable.

with said carriage, a self aligning coupling con-
necting said gear wheel and said sleeve, gearing
connecting said typewheel and said gear wheel,
means for selectively rotating said spline shaft to
select a type on said typewheel, means for print-
ing from the selected type and means for travers-
ing said movable carriage along said spline shaft
for letter spacing.

2. Page printing telegraph receiver as claimed.

in claim 1 comprising means for axially moving
said typewheel in an approximation to a simple
harmonic motion into position to print. on a line
on said platen and out of position to leave the
printed character visible.

3. Printing telegraph receiver comprising a
typewhee]l having the type thereon arranged in
a plurality of rows, means for rotating the type-
wheel selectively, means for selectively shifting
said typewheel to bring a selected row of type
into printing position including a plurality of le-
vers of different ratios and operating connec-

tions from each of said levers for shifting said

typewheel along-its axis to-an extent which' var-
ies according to whether one or -the other of said
levers is actuated, means for- selectively actu-
ating one of said levers to produce correspond-
ing - axial shifting of said typewheel, thereby
bringing the corresponding row: of type into
printing position, and to return the typewheel
into a position to leave the printed character vis-
ible, and means for printing from said typewheel
when in printing position.

4, Printing telegraph receiver comprising a
typewheel having the type thereon arranged in
two. rows, means for rotating the typewheel se-
lectively, means including two levers of different

ratios and:operating connections from each of

said levers for shifting said-typewheel along its
axis to an extent which varies according: to
whether one or the other of said levers is actu-
- ated, means for selectively actuating one of said
levers to produce corresponding axial shifting of
said typewheel, thereby bringing the correspond-
ing row of type into printing position, and to

return the. typewheel to an extent sufficient. to -

leave the printed character visible, a single cam
for actuating both levers in an approximation to
& simple harmonic motion, means effective: for
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each: character -received for-rotating. said, cam;
means for selectively  holding one - of- said levers:
against movement by :said: cam: and means; for:
printing from said typewheel when in .printing.
position. i

3. Page printing telegraph receiver comprising, -
a8 platen;:a spline shaft parallel to the axis of said
platen; a carriage:movable.-along:said spline shaft;;
a typewheel having its axis substantially-at right.
angles: to the axiswof said: platen:and: haying:
thereon.a:plurality of rows: of type:and mounted:
for axial movemens:in said earriage, a. bail ex=
tending parallel . to--said: platen: and  pivotally.
meunted for movement: about an axis: parallel to:
itself,: a first-lever :pivoted- om: said-carriage.and:
slidably engaging said bail for moving said-type-
wheel-axially, a;gear-wheel mounted on said car-
riage s0-as:tosbe Treely rotatable about said spline.
shafh, a:sleeve:movabler with said: carriage-and:
keyed: to. said- spline -shaft, a self-aligning :cou-
pling:connecting-said:gear wheel-and:said:sleeve;
gearing .connecting: said. typewheel-and: said. gear:
wheel; means. for. selectively rotating: said spline:
shaft to selectively rotate said-typewheel, means:
for seleetively-shifting said type wheel to bring:a
selected:row: of type: into printing position includ-
ing-a lever corresponding: to- each:of ‘the rows-of:
type. andi’each:lever acting -differently upon said:
bail; a-single cam: for moving; said: levers .in an:
approximation to a.simple harmonie-motion-dur-
ing: a:complete. rotation- thereof, means: for se-
lectively rendering:‘one -of ‘said levers. effective-
when acted .upon:by:said: cam:to move said: bail.
to. an:extent sufficient: to move the typewheel to:
bring:the corresponding row of type into-printing.
position and’to-return: the-typewheel to. a.posi=
tion: in- which . the: printed. character is. visible;:
means: efiective upon- the receipt of each char-
acter to-cause -a complete: rotation of. said.cams.
means for printing from said typewheel when the-
selected row:of type:is in: printing position-and:
means - for- traversing: said -carriage -along said:
spline shaft for letter spacing::

6. Printing: telegraph:. receiver. comprising: a-

‘typewheel,. means for: selectively- rotating- said-

typewheel, a lever for moving said typewheel ax-
ially into: printing: position to. print. on-a line .of:
type.-and. out-of such printing: position. to-leave
the printed: character visible; a-cam for actuating
said -levenin -an approximation to a simple-har-
monic motion, arshaft: upon. which said cam is
fixed:in such position that when the shaft is sta- -
tionary the said type wheel is out:of printing po-
sition, means for:starting the rotation of-said:
shaft after the-lapse-of approximately. half the .
interval; allotted: to - a :complete -rotation of the
typewheel after the commencement of such Tota-
tion; means- for arresting-said shafi in-said first:
mentioned position, and méans; for printing from:
said typewheel: when in -printing- position,

7. Printing: telegraph receiver- comprising: a-
typewheel ‘having: the type: thereon: arranged. in-
two- rows, means:for:-rotating the typewheel -se-
lectively, two levers-having -different effects and
corresponding to the respective rows for moving
the typewheel axially until the desired row-is in-
printing -position: and returning: the typewheel to
an extent sufficient to leave the printed char-
acter: visible, a.cam; a:cam-follower attached to
the lever: of lesser effect,; means for holding said:
cam. follower- in- actuable: relation to:said: cam;
spring - means . for- drawing. the lever - of ‘greater
effect-into -actuable relation to.said-cam follower,
means- for: selectively. retaining- the lever of:
greater- effect against acfuation: by said: spring.
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means, means effective for each character re-
celved to rotate said cam and means for print-
ing from a row of type on sald typewheel when
said row is in printing position.

8. Page printing telegraph receiver comprising

" @ rotatable platen, a spline shaft parallel to the
axis of said platen, a carriage movable along said
spline shaft, a tyrewheel mounted in said car-
riage with its axis substantially at right angles
to the axis of said platen, a gear wheel mounted
on said carriage so as to be freely rotatable about
said spline shaft, a sleeve keyed to said spline
shaft and movable with said carriage, a narrow
member slidable on said spline shaft located be-
tween said gear wheel and said sleeve and having
slots in its opposite ends, the said slots being at
right angles, keys on said gear wheel and said
sleeve respectively engaging in respective slots,
gearing connecting said typewheel and said gear
wheel, means for selectively rotating said spline
shaft to select a type on said typewheel, means
for actuating the selected type for printing and
means for traversing said movable carriage along
said spline shaft for letter spacing.

9. Printing telegraph receiver comprising a
type wheel having the type thereon arranged in
two rows, and means for selectively moving said
type wheel axially from a print-exposing posi-
tion to a printing position for a selected row and

returning the same including a member con- ;

nected to said type wheel to impart correspond-
ing movement thereto, a cam follower parallel
to said member, means including a rotatable cam
for actuating said cam follower, a lever having
an arm connected to said cam follower to move
therewith and an arm engaging said member fo
move the upper row of type to the printing line,
a second lever having its fulcrum closer to the
cam follower than that of the first lever and
with one arm engaging said member and the
other arm engaging said cam follower at one
side to be returned thereby, and spring means act-
ing on the second lever to move the type wheel
and place the lower row of type in printing posi-
tion, the return movement of the cam follower
returning the second lever to normal position
against the action of said spring means.

10. Page printing telegraph receiver compris-
ing a platen, a shaft adjacent said platen, a car-
riage movable along said shaft, a typewheel hav-
ing thereon a plurality of rows of type and
mounted for axial movement in said carriage, a
bail extending parallel to said platen and pivo-
tally mounted for movement about an axis par-
allel to itself, a first lever pivoted on said car-
riage and slidably engaging said bail for moving
said typewheel axially, a gear wheel mounted on
said carriage so as to be freely rotatable about
said shaft, a sleeve movable with said carriage
and keyed to said shaft, means connecting said
gear wheel and said sleeve, means connecting said
typewheel and said gear wheel, means for selec-
tively. rotating said shaft to selectively rotate
said typewheel, means for selectively shifting
said typewheel to bring a selected row of type into
printing position including a lever corresponding
to each of the rows of type and each lever acting
differently upon said bail, a single cam for mov-
ing said levers in an. approximation to a simple
harmonic motion during a complete rotation
thereof, means for selectively rendering one of
said levers effective when acted upon by said cam
to move said bail to an extent sufficient to move
the typewheel to bring the corresponding row
of type into printing position and to return the
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typewheel to @ -position in which the printed
character is visible, means effective upon the re-
ceipt of each character to cause a complete rota-
tion of said cam, means for printing from said
typewheel when the selected row of type is in
printing position and means for traversing said
carriage along said shaft for letter spacing.

11. Page printing telegraph receiver compris-
ing a platen, a spline shaft parallel to the axis
of said platen, a carriage movable along said
spline shaft, a typewheel having its axis substan-
tially at right angles to the axis of said platen
and having thereon a plurality of rows of type
and mounted for axial movement in said carriage,
a bail piovtally mounted for movement about an
axis parallel to itself, means engaging said bail

" for moving said typewheel axially, a gear wheel
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mounted on said carriage so as to be freely rotat-
able about said spline shaft, a sleeve movable with
said carriage and keyed to said spline shaft, a
self-aligning coupling connecting said gear wheel
and said sleeve, gearing connecting said type-
wheel and said gear wheel, means for selectively-
rotating said gpline shaft to selectively rotate said
typewheel, means for selectively shifting said
type wheel to bring a selected row of type into
printing position including a lever corresponding
to each of the rows of type and each lever acting
differently upon said bail, a single cam for mov-
ing said levers in an approximation to a simple
harmonic motion during a complete rotation
thereof, means for selectively rendering one of
said levers effective when acted upon by said cam
to move said bail to an extent sufficient to move
the typewheel to bring the corresponding row of
type into printing position and to return the
typewheel to a position in which the printed
character is visible, means effective upon the re-
ceipt of each character to cause a complete ro-
sation of said cam, means for printing from said
typewheel when the selected row of type is in
printing position and means for traversing sald
carriage along said spline shaft for letter spacing.

12, Page printing telegraph receiver compris-
ing = platen, a spline shaft adjacent said platen,
a carriage movable along said shaft, a typewheel
having thereon a plurality of rows of type and
mounted for axial movement in sajd carriage, &

. -hail pivotally mounted for movement about an

axis parallel to itself, means engaging said bail
for moving said typewheel axially, a gear-wheel
mounted on said carriage so as to be freely rotat-
able about said shaft, a sleeve movable with said

-carriage and keyed to said shaft, means connect-

ing said gear wheel and said sleeve, means con-
necting said typewheel and said -gear wheel,
means for selectively rotating said shaft to se-
lectively rotate said typewheel, means for selec-
tively shifting said typewheel to bring a selected
row of type into printing position including a le-
ver corresponding to each of the rows of type and
each lever acting differently upon said bail, a
single cam for moving said levers in an approxi-
mation to a simple harmonic motion during a
complete rotation thereof, means for selectively
rendering one of said levers effective when acted
upon. by said cam to move said bail to an extent
sufficient to move the typewheel to bring the cor-
responding row of type into printing position and
to return the typewheel to a position in which the
printed character is visible, means effective upon-
the receipt of each character to cause a complete
rotation of said cam, meang for printing from
said typewheel when the selected row of type is
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in printing position and means for traversing said
carriage along said shaft for letter spacing.
13. Printing telegraph receiver comprising a
typéwheel,. means for selectively rotating said
typewheel, a lever for moving said typewheel ax-
ially into printing position to print on a line of

type and out of such printing position to leave -

the printed character visible, means for actu-
ating said lever in an approximation to a simple
harmonic motion, a shaft upon which said actu-
ating means is fixed in such position that when
the shaft is stationary the said typewheel is out
of printing position, means for statrting the rota-
tion of said shaft after the lapse of approximate-
ly half the interval allotted to a complete rota-
tion of the typewheel after the commencement of
such rotation, means for arresting said shaft in
said' first mentioned position, and means for
printing from said typewheel when in printing
position.

. . 20
14. Printing telegraph receiver comprising a

typewheel having the type thereon arranged in
two rows, means for rotating the typewheel se-
lectively, means including a cam and two levers

having different effects and corresponding to the of

respective rows for moving the typewheel differ-
ent distances so that one or the other row is in
printing position, depending upon which lever is
actuated, means for selectively determining which

of said two levers is to be actuated on each rota- g9

tion of said cam, means effective for each char-
acter received to rotate said cam, and means for
printing from a row of type on said typewheel
when said row is in printing position.

15. Page printing telegraph receiver compris- gg
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ing a rotatable platen, a spline shaft paralle] to
the axis of said platen, a carriage movable along
said spline shaft, a typewheel mounted in said
carriage with its axis substantially at right an-
gles to the axis of said platen, a gear wheel
mounted on said carriage so as to be freely rotat-
able about said spline shaft, a sleeve keyed to said
pline shaft and movable with said carriage, s cou-
pling member on said spline shaft between said
gear wheel and said sleeve, means on said gear
wheel and said sleeve respectively engaging said -
coupling member, means connecting said type-
wheel and said gear wheel, means for selectively
rotating said spline shaft to select a type on said
typewheel, means for actuating the selected type
for printing and means for traversing said mov-
able carriage along said spline shaft for letter
spacing. :
REGINALD DENNIS SALMON.
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