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6 Claims. 

The present invention relates to printing te 
legraphy and more particularly to receiving de 
vices for printing telegraphy Wherein a message 
isrecorded by impressing characters upon a tape. 
The invention embodies a typewheel, in com 

bination With novel shift mechanism, and is a di 
vision of applicants' Copending application Serial 
No.354,035, filed August 24, 1940. 

Cine of the objects of the present invention is 
to provide in combination With a telegraph re 
ceiver including a typeWheel, nOvel meansfor pro 
ducing shift of the typewheel. 
sº further objectis to provide novel shift mech 
aîiSm comprising means movable radially of a 
typewheel, and means for converting said radial 
movement into rotative movement of the type 
wheelin one direction orthe other. Other objects of the invention will be pointed 
oût in the following description and claims and 
illustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 

| invention and the best mode, which has been 
contemplated, Of applying that principle. 
In the drawingS: 
Fig. 1 is a front elevation, partly in section, of 

an embodiment of the present invention. 

ÀDivided and this application Novem 
ber à8, 1941, Serial No. 419,572 » 

(C}, 197-49) 
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Fig. lais a detail view illustrating the operation 
of elements of the Shift control mechanism. 

Fig. 2 is a plan view of the device of Fig. 1, . 
with the ribbon feeding mechanism omitted. 

Fig. 3 is a partial plan view of the device of 
Fig. 2 illustrating, on an enlarged scale, the two 
groups of permutation ringS comprising the Se 

- lectormechanism. » | Fig. 4 is a sectional view, on an enlarged scale, 
taken on the line 4-4 of Fig. 1. M 

. Fig. 5is a sectional view, on an enlarged scale, 
taken on theline 5-5 of Fig.4. M Fig. 6 is an exploded view illustrating the con 
Struction Of One of the SelectOr clutch mecha 
ElismS. » 

Fig. 7 is a sectional View illustrating details of 
construction of the clutch mechanism of Fig. 6. 

Fig. 8is an exploded view illustrating the con 
struction of the elements comprising the shift 
mechanism. – 

Fig. 9is a view similar to Fig. 8, at a different 
* perspective, illustrating the opposite sides of the 
elements comprising the shift mechanism. 

Fig. 10 is a diagrammatic View illustrating the 
manner of rotation of the typewheel during shift. 

Fig. 11 is a view similar to Fig. 10, illustrating 
the typewheelin a shifted position. 
Fig. 12 is a development of the printing Surface 

of the typewheel. 
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Fig. 13 is a detail view illustrating the con 
struction of the permutation ring interlock and 
release mechanism. • 

Fig. 14 is a side elevation illustrating the con 
struction of the ribbon feed and ribbon reversal 
mechanism. M 

Fig. 15 is a view similar to Fig. 14, with parts 
omitted, illustrating the gear drive of the ribbon 
feed mechanism. 

Fig. 16 is a view similar to Fig. 15 illustrating 
the position of a star wheel just prior to ribbon 
reversal. • . Fig. 17 is a view similar to Fig. 16 illustrating 
the position of the star wheel just after reversal 
of the ribbon feed mechanism. / 

Fig. 18 is a plan view on an enlarged scale il 
lustrating the mounting of the ribbon feed and 
reversal mechanism. * . 
Referring to the drawings, and more particu 

larly to FigS. 1, 2 and 4, the printer mechanism 
comprises a supporting frame 20 having a ver 
tically extending lug 28a to which is attached 
a plate 2 by a slotted screw 24a. Fastened to 
plate 21 by Suitable means (not shown) is a casing 
including a three-section gearbox 22 housing the 
gears 23, 24 and 25. Gears 23 and 24 are sus 
pended above and in mesh with gear 25 (Fig. 2) 
by means of Shafts 23a and 24a to Which the 
gears 23 and 24 are, respectively, attached. Shaft 
24ais mounted in ball bearings 24b, 24b carried 
by the walls of the gearbox (Fig. 4), the shaft 
24a carrying at one end thereof the gear 24c. 
Shaft 23 issimilarly mounted in ball bearings 
carried by its section of the gear box and carries 
a gear 23c at One end thereof (FigS. 2 and 3), 
. Gear 25 Which, as is seen from FigS.2 and 4, 
meshes With both gears 23 and 24 is attached to 
the main drive shaft 25a which is mounted in 
ball bearings 25b, 25b supported in its section of 
the housing, shaft 25a carrying at one end there 
of a gear 25c (Fig. 4). Fastenéd to shaft 25a at 
the other end thereof, is a pulley 26 driven by a 
belt 27 which in turnis driven by a pulley 28. 
fastened to the shaft 29 (Fig. 2) of motor 30. 

. Gears 23 and 24 are of equal diameter which is 
so chosen with respect to the diameter of gear 
25 as to rotate gears 23 and 24 at 1200 R. P. M. 
upon rotation of gear 25 at the rate of 900 R. P. M. 
By means of this difference in speed of rotation, 
the typewheel m, be completely set before other 
functions are performed, as will be pointed ou 
in detaillater. • 

In axial alignment with the shaft 23ais a shaft 
F; 23A (Fig. 22 carrying a generally cylindrical elle 

  



2 
ment 31 having a helical shaped cam groove 3 ?a 

» formed in the outer periphery thereof.^ 
In axial alignment with the shaft 24ais a shaft 

24A (Figs. 2 and 4) carrying the composite type 
wheel 32, mounted on shaft 24A for rotation 
therewith and axial movement with respect there 
tO, as Will be described presently. 
In axial alignment with Shaft 25ais a shaft 

| 25A carrying the shift operating cam 33 (Figs. 1 
and 4), print hammer operating cam 34 (Fig. 1) 
and the ribbon feed and reversal mechanism operating cam 35 (Figs. 1 and 4). 
Shaft 24A is supported at one end in the ball 

bearing 36 (Fig. 4). The Other end of Shaft 24A 
terminates in a hollowed out portion 37 into 
which is inserted the shaft portion 38b (Figs. 4 
and 6) of a clutch mechanism 39. Shaft portion 
31b is supported by a roller bearing 40 (Fig. 4) 

2,340,808 , , 
lever 42 engages the sides of a recess 43r formed crosswise of dogmember 43, this center portion 

, being rounded to provide rolling engagement be 
tween the sides of recess 43r and the portion 42b. 
The opposite end of the lever 42 is cut diagonally 
to form a tooth portion 42t projecting beyond the 
circumference of member 38. A slot 38S is formed 
in the face of member 38, generally at right 
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enclosedinhousing ina (Fig. 2) and is fastenea 
to shaft 24A by a pin 41 (Fig. 4). Clutch 39is 
provided With a dog lift lever 42 (Fig. 6) con 
trolled by stop members acting in conjunction 
with the permutation rings of the selector mecha 
nism, in a manner to be described presently. By 
control of the doglift lever 42, the clutch 39 may 
be stopped in various chosen rotative positions 
and a tooth 43t of the clutch mechanism Will 
thereupon be disconnected from the driving gear 
24c (similar to 23c, Fig. 6), all as described : 
presently. Upon release of the dog lift lever 42, 
as Will be presently described, the tooth 43t 
moves into engagement with the driving gear 24c 
(Fig. 5) whereby the clutch 39 will be rotated 
untillever 42 is again engaged by a permutation 
ring controlled stop member thereby positioning 
the clutch 39 and shaft 24A in accordance With 
the setting of the permutation rings which con 
trol the lever 42 of that clutch 39 pertaining to 
shaft 24A. » -3. N 

Clutch 39 pertaining to shaft 24A is an eight 
position clutch, generally of the type as fully 
described in the Patent No. 2,206,646 granted to 
Kurt R. Schneider, July 2, 1940, and comprising a 
cylindrical member 38 provided in this particular 
clutch with a series of eight notches such as 44 
(Fig. 6) formed in a flange member 58a integral 
with member SS. The shaft portion 38b previ 
ously referred to, which is integral With member 
38, extends into the hollowed portion 37 (Fig.4) 
of shaft 24A and is attached thereto, as described 
above. A paw1 member 45 is pivoted at 45a and 
is urged by a spring ellement 45b (Fig. 7) into en 
gagement with flange member 38a to cooperate 

, with a notch 44 and thus prevent back rotation 
of the clutch when stopped in any oñe of its 

* eight rotative positions. M 
Asis seen from Figs. 6 and 7, the face of mem 

ber 38 adjacent toits gear 24c (similar to 23c, 
shown) is provided with a channel 46 in which is 
slidablymounted dogmember 43 havingthe tooth 
43t mentioned above. A support member 38c, 
integral with member 38, extends part way into 
channel 46 andis provided with a reduced portion 
35d axially supporting a cylindrical Spring men 
ber 47 located in a bored portion 43a formed in 
dogmember 43, the spring member 47 constantly 

• urging the member 43 in such a direction (to the 
right, in Fig. 6) so as to attempt to engage tooth 
43t with the teeth ofits gear 24c, similar to 23c (Fig. 6). 
Dog lift lever 42, described above, extends 

crosswise of dogmember 43 and hasa generally 
ball-shaped end 42a (Fig. 6) fitted into a socket 

| shaped recess 3Brformed in the face of block,38 
adjacent channel.46. A center portion 42b of 
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angles to channel 46 to permit oscillation of lever 
42, with respect to 38, about the ball and socket 
members 42a and 38r, respectively, when 42t is 
engaged by a stop as described later. This oscil 
latory movement is transferred to the dog mem 
ber 43 to produce longitudinal movement there 
of, against the force of spring 47 to compress the 
S816. » N 

The tooth shaped end 42t is held in the posi 
tion as illustrated in Fig. 5, against the force of 
spring 47 (Fig. 7) and upon release ofits tooth 
Shaped end, lever 42 will permit dog 43 to be 
moved by Spring 47 so as to engage tooth 43t 
and gear 24c, as described presently. 
When tooth 43t is released upon a change in 

setting of the members of the permutation unit, 
as described later, the dogmember 43 Will engage 
its tooth 43t with gear 24c and lever 42 and mem 
ber 38 Will be rotated by means of gear 24c in the 

* direction as indicated by the dash arrows in Fig. 
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5. Upon engagement ofend 42t and a Stop mem 
ber controlled by the elements of the permutation 
unit, as described presently, the lever will be 
relatively moved, with respect to 38, aboutits ball 
and socket connection to the position as shownik, in Fig. 5, thereby disconnecting tooth 43t and 
gear 24c. 
Back rotation of element 38 is prevented by 

engagement of pawl 45 with one of the eight 
notches 44 formed in the flange 38a of this par 
ticular clutch, thereby stopping the clutch at One 
of eight predetermined positions when the clutch 
is controlled in the novel manner as presently 
described. | 
Shaft 23A is supported at one end by a ball : 

bearing similar to bearing 36 of Shaft 24A and 
contained in housing 48 (Fig. 2). The Other end 
of shaft 23A terminates in a hollowed out por 
tion, similar to portion 37 of Shaft 24A, into 
which is inserted a shaft portion,38b of a clutch 
39, similar to that provided for Shaft 24A With 
the exception that the flange member 38a of this 

, clutch is provided (FigS. 5 and 7) with four 
notches 44 only, to prevent back rotation of this 
clutch member from any. One of the four stop positions. . 
Shaft 25Ais similarly Supported at one end by 

a ball bearing 36 (Fig. 4) and is provided with 
a hollowed out portion similar to portion 37 of 
Shaft 24A, into which projects a shaft portion 
38b of a clutch 39 associated therewith, and simi 
lar to clutch 39 of Shaft 24A, With the exception 
that only one notch 44 is provided in its flange 
member 38a to prevent back rotation atone stop 
position only of shaft 25A, as described presently. 

Typeuvheel positioning \ 

Novel means are now provided for positioning 
atypewheel character carrying ellement 50 of the 
composite typewheel 32. The positioning of type 
Wheel element 50 includes three separate opera 
tions, namely, rotatively positioning the type 
Wheel element, axially positioning the typewheel 
element and zone positioning of the-typewheel 
element, which zone positioning comprises the 
shift function. These three operations Willnow 
be describedin detail. | – 

  





4 
57,58 and 59, described above, control the axial 
positioning of the typewheel, Magnets 54 and SS 
control, respectively, the rotative positions of the 
permutation rings 7 and 72 in the same manner 
as magnets 53, 52 and 54 control, respectively, 
the rotative positioning of rings 57, 58 and 59, 
allas described above. Since each of the per 
mutation rings 71 and 72 may be positioned in 
each of two positions, there is a total of four 
permutation positions possible for these two rings 
and one of the four stop members 61 (Fig. 5), 
distributed as illustrated in Fig. 5, will be aligned 
with a set of two notches 7 m, 72n in the respec 
tive rings 71 and 72, in each of the four permuta 
tion positions of rings 71 and 72, so that the par 
ticular ciutch 39 controlled by.. rings 7 and 72 
and controlling the rotation of shaft 23A will 
be stopped in any one of four different rotative 

2,340,808 
rings pertaining to the magnets which are ener 
gized are permitted to remain in or to be moved 
to the Second position whereupon the pawl teeth 

’ 73a and T3b will drop into position to lock the 
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positions, in the same manner as described in 
detail with respect to shaft 24A which can be 
stopped in any one ofits eight rotative positions. 
A plurality of four notches 44 (Fig. 7) cooper 

20 

ates with a pawl 45 to prevent back rotation in : 
anyone of these four positions. • 
. It is to be particularly noted, that those ones 
of the magnets 5 to 55, -inclusive, which are 
energized in accordance with a particular re 
ceived code permutation of signal elements, do 
not remain energized until reception of the next 
character signal but these selected magnets are 
only momentarily energized. Consequently, the 
permutation selector rings must be locked in po 
sition after the momentary energization of the 
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selected magnets, in order to prevent the springs 
S5 from returning the rings to their initial posi 
tions. The locking means must also be releasable 
in order to set the rings. in accordance With a 
sequentially received code signal. Novel means 
are therefore provided for interlocking the per 

| mutation rings pertaining to the different shafts 
and for releasing the. selectively set rings when 
the Succeeding code signals differ. • 

Referring to Figs, 3, 5 and 13, an interlocking 
pawl73, is pivoted at 73p and is urged in a clock 
wise direction by lever 74 pivoted at T4p and bi 
ased into engagement with pawl73 by means of a 
spring 73s. Pawl T3 is generally 3-shaped and 
has a tooth 73a atome end which bears on the pe 
ripheries of rings 57, 58 and 59 and has a tooth 
73b at the other end which bears on the periph 
eries of rings 7 and 72. Each of the five permu 
tation rings"has two special notches 737, 1372, 
formed in its outer periphery, in addition to the 
regular notches previously described, one of these 
"special notches, 73nt, for example, cooperating 
with a pawl tooth in the initial or first position 
of the permutation ring and the other, 7372, co 
operating with a pawl tooth in the new or second 
position of the ring. The arrows in Fig. 13, indi 
cate the direction in which the respective mem 
bers of the two groups of rings are rotated upon 
energization of the corresponding magnét; for 
example, ring 57 is shown in its initial or first 
position and Will be pulled clockwise toits second 
position, while ring 58 has already been pulled 
to`its second position. Notches 73n ! and 73n2 
are separated by a tooth ellement 73t which does 
mot extend to the Outer circumference Of the ring 
so that when any one of the five rings is rotated - 
from its first toits second position, the interlock 
ing pawl 13 Will be cammed counterclockWise tO 
clear the teeth TSt to unlock the rings and to 
thereby permit those rings Whose magnets are mot 
enèrgized, to return to the first position under 
the control of the respective springs (15 and those 
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rings in their newly assumed positions. 
With a 5-unit code, the following situation may 

arise. A character signal received, may require 
the positioning of rings 58 and Ti for example in 
their second positions and rings 57, 59 and 72 in 
their first positions While a Sequentially received 
character signal may Call for ring 71 in its sec 
ond position and all of the other rings in their 
first positions. Under the assumed conditions, 
none of the rings is to be moved from its first 
toits second position by the sequentially received 
signal. In order to insure release of the rings 
under the conditions assumed, the rings are so 
mounted and operated as to overruntheir finally 
assumed Second position, When Operated by the 
respective magnets. Thus, in the example chosen, 
although ring 7 is already in its second position, 
it Will, upon reception of the sequential signal, 
be oscillated past this finally assumed second 
position a slight amount and tooth 73b. of the 
pawl Will be cammed counterclockWise (Fig. 13) 

, and since the teeth 73t donot extend to the outer 
periphery tooth 73d Will no longer hold ring SS 
Which returns to its initial position under the 
control ofits spring 65 so that all of the rings 
except ring 7 will assume their original posi 
’tions. » M 

Itis seentherefore, that upon oscillation of any 
one of the rings 57, 58’or 59, that the previously 
selected stop || Will be cammed out ofits cooper 
ating notches to release lever 42 of the corre 
sponding clutch andwill allow the clutch to inter 
connectshafts 24a and 24A for simultaneous ro 
tation until lever 42 is again halted by the newly 
`selected stop. Similarly, oscillation of any one of 
the rings 71 - or 72 will allow shafts 23a andº23A 
to be connected for rotation to a new position. 
- Asis seen in Fig. 2, the rotative positioning of 
the shaft 23A under control ofits four position 
clutch rotates the cam member 31 to anyºone 
of four different rotative positions. Upon jºuch 
rotation, cam slot 3 la will be rotated so that the 
sides of the slot can be utilized to produce nove- , 
ment axially of shaft 23A. : : : : 
A forked lever 75 (Fig. 2) pivoted at Sºp, hasa, 

ball-shaped member 75a at one end of the single 
arm thereof which ball rides in cam groove :3la 
to thereby rotate the lever 75 in à horizontal plane 
about pivot 75p upon rotation of shaft 23A. The 
forked ends 75b and 75e (Fig. 4) of lever 15 are 
provided with rollers 75r which engage the sides 
of a circumferentially extending groove 76 (Fig. 
2) formed in a cylindrical member 77 comprising 
an element of the composite typewheel 32. Upon 
rotation of shaft 23A to assume any one ofits 
four rotative positions under the control of the 
permutation rings 7 and 72, the cam slot 31a vill 
move the ball-shaped member TJa, to four differ 
ent positions axially of shaft 23A, to thereby os 
cillate lever 75 about pivot 75p to mOve the arms 
TSb and TSclaterally whéreby the member 77 and 
typewheel element 50 are moved axially of shaft 
24A to four different positions. The construc 
tion of the composite typewheel proper 50 will 

| now be described in detail. X 
70 

75 

Referring to Figs. 2, 4, 8, 9, 10 and 11, the novel 
- composite typewheelis shown as comprising the 
cylindrical member T7, mentioned - above, the 
typewheel element proper 50, previously de 
scribed, typewheel zone selection operating mem 
ber TS and sleeve member 79, all mounted on 



2,840,868 
shaft 24A. Sleeve member 79 comprises a hol 
lowed cylindrical portion 79a provided with a. 
fiange 79b at one end thereof, having a pair of 
diametrically aligned slots 79c extending radialy 
inward from the Outer periphery of the flange. 
A pair of diametrically opposed, rectangular 
apertures 79d (Fig. 8) are cut through the Wall 
of the cylindrical member 79a adjacent the op 
posite end thereof, from the outer periphery to 
the inner bore 79e. 
Zone selection operating member 78is provided 

With an elongated, generally elliptical Openiling 
78a in the center thereof whereby member 78 
can be mounted on the cylindrical portion 79a. 
of member 79 for rotation thereWith but at the 
Same time be free to move radially thereOf under : 
the control of zone selecting mechanism to be 
described later. . One face of member 78 (Fig. 9) 
is provided with a pair of diametricailly opposed 
projecting lugs 78b, 78b which fit into and slide 
against the sides of slots 79c When member. 78 
is mounted in position on member 79, as illus 
trated in FigS. 2 and 4. The opposite face Of 
member 78 is provided with a pair of diametri 
cally opposed cylindrical lugs 76c, 78c (Fig. 8) 
which project respectively into each of the ec 
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5 
of the typewheel produced by the shift function. 
A rectangular pin 80 (Fig. 4), is inserted into one 
of the Slots 77 a of member 77 and passes through 
the rectangular apertures 79d of member 79 and : 
through a rectangular slot 24S cut axially Oº 
shaft 24A (Fig. 4), for movement axially therein 
and into the other slot 77 a of member ??, to 
connect the members 77 and 79 to shaft 2£Â for 
rotation thereWith and to permit movement 8xi 
ally thereof. Typewheel 50 is locked to membegº 
77 by means of spring 77s (Fig. 4) and ball. ??ic, 
for rotation thereWith upon rotation thereOf and 
mOves axially of Shaft 24A upon axial novement 
of members 77 and 79. Member 78 is held be 
tween flange 79b on one side and typewheel. 35) 
On the other, but in One axial position of the . 
typewheel assembly, the member 78 is mOvedº :3° 

: dialy, by means to be described presently, 80 
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centric slots 50a (Fig. 9) formed in the face of 
the typewheel element 58 Whereby the typewheel 
is iotated upon operation of member 78, as de-. 
scribed presently. À pair of holes 78d, 78d. are 
formed in One Side member of member 78 Which 
holes coact With a ball member 5$b (Fig. 9) in 
an opening 50c formed in typewheel element 59, 
said ball member being urged toward the holes 
78d by means of a helical Spring member 50s, to 
maintain the member 78 in either One of the 
positions to which it is operated, it being noted 
that the holes 78d are of Smaller diameter than 
ball 50ö, So that only 8 portion of the ball enters 
one of the openings 78d, and upon movement cf 
member 78, radially of member 79a, as described 
presently, the ball 305 is disengaged from One 
hole à8d. and Subsequently engaged With the 
other. The typewheel 56, as previously described, 
has a plurality of letters and figures formed in 
the outer periphery thereof, the sixteen axially 
extending rows comprising alternately figures 
and letters, as illustrated in development in Fig. . 

. 12, SO that, upon rotation of the typewheel elle 
ment to any one of the eight rotary positions 
produced by rotation of Shaft 243A, as previously 
described, either a row of figures or a row of 
letters isselected and shift is produced by opera 
tion of member 78 to rotate the typewheel one 
Sixteenth of a revolution, as described presentiy. 
A pair of rounded notches 50m, 50n are provided 
on the inner periphery of the typewheel element 
5û which coact with a Spring urged ball element 
77c (Figs. 4 and 8) to stop the typewheel elle 
ment in either one of two alternate positions. 
The typewheel 56 is provided with an axial bore 
50a so that this element can be mounted on the 
cylindrical member 79a, as disclosed in Bºig. &. 

• Member 77 is provided with a pair of diametri 
cally opposed slots 77a extending radially from 
the outer periphery thereof to the inner bore 

- 77b, into which is inserted the cylindrical portion 
79a of member 79, as shown in Fig. 4, until cylin 
drical portion 79a abuts end 77d provided with 
an Opening 72e for shaft 2&A. The ball Shaped 
member 77c, previously mentioned, is located in 
an opening 77d (Fig. 4) and is spring urged by a 
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thereby rotate the typewheel One Sixteenth o? 8, 
revolution to produce shift of the typewheel elle 
ment. 

Zone positioning or shift 
NOVel means are mow provided for producing 

Zone positioning or shift of the typewheel. ÂS 
described above, in one axial position of ºne 
typewheel element, Zone positioning, operaîing 
member 78 is so located as to be operated ºrº 
dially, to thereby shift the typewheel, elegmegº 
One Sixteenth of a revolution, which oparºî:0 à . 
comprises the shift of the typewheel from lette:s 

| to figures orvice versa, since, as is Seen in Fig. 32, 
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the axially extending rows of characters aire al 
terºnately letters and figures. 
Shaft 25A is provided with the Operating Cºzzº 

member 33 adjacent one end thereof (?ig. 4) 
Which rotates in the same plane as lever 33 (ºig. 
l) having an elongated aperture 3 la formed in 
One end thereof into which projects 8 pin 32 cort 
nected to the frame 20. A Spring ºs is attached 
at one end to the lever 8 a adjacent the lower end 
of the elongated aperture 8 fœ, and is connecìed 

! at its other end to a support piece 33. Lever 88 

45 

50 

60 

ispositioned so as to abut the button 84 (Fig. 4) 
spring pressed by helical spring 85 againsº one 
face of the lever 8. By means of the pivot; SRAS 
pension of lever 8 composed of the pin 32 ex 
tending into the elongated slot 8 a, and by means 
of the resilient support provided by spring & & & 
and the Spring pressed button 8º, the lever 8 à is 
protected against deformation. If. for any re2 
son, the timing between the cam 33 and the type 
wheel is mot correct and lever 88 is raised before 
the typewheel assumes its extreme right handº 
position (Fig. 4), the resilient support of the 
lever 8 ; will prevent breakage or injury to the 
lever or typewheel. 
Upon reception of the code signal indicative 

of shift, the typewheel will be noved to its ex 
treme right hand position, as viewed in Fig. á, 
with the member 78 extended of center frORº. 
shaft 24A, downwardly, an amount dependenº 
upon the eccentricity of opening 78cz (Fig. 8) ºndº 
with member 78 in alignment with lever 8É, AS 
shaft 25A rotates, cam 33 rides across the bot;Éoºè 
of lever 8 and raises the free end 36f (Fig. 162) 0ï 

- this lever into engagement with Zone selections, 

helical spring 77s into engagement with one cr 
the Other of the Openings 5072. (Fig. 8) of the 
typewheel 50, depending upon the zone position 

operating member 73 and due to the coaction o? 
lugs 73b and slots 79e moves the member 78 radi 
ally of the shaft 24A. Upon such radial 2x10ve 
ment, the cylindrical lugs 78c (Fig. 8) riding in. 
the eccentric slots 50a (Fig. 9) will rotate île 
typewheel one sixteenth of a revolution to thereky 
shift from letters to figures or vice Vers2. 4 
Asis seen from Figs. 10 and 11 upward motica 



3 

6 
of member 78, as viewed in Fig. 4, will move lugs 
78c in slots 50a to rotate the typewheel 50. With 
member 78 in one downwardly, extending posi 
tion, the lugs 78c will be moved from the position 
as shown in Fig. 10 to the position as shown in 
Fig. 11 and the typewheel will be rotated one 
sixteenth of a revolution in one direction. Upon 
180° rotation of Shaft 24A, the opposite oper 
ating end of member 78 (Fig. 1a). Will n'OW be 
projecting downWardly and upon upward mOve 
ment of member 78 by lever 81 the typewheel 50 
will be rotated one sixteenth of a revolution in 
the opposite direction. It is to be particularly 
noted, that the letters shift and figures shift posi 
tions of Shaft 24A are 180° apart SO that upon 
reception of a letters shift signal, the typewheel 
is rotated from figures to letters in one direction : 
and upon reception of the figures shift signal, 
the typewheel is rotated from letters to figures 
in the opposite direction. 

Tape feed and printing 
A roll of tape 86 (Fig. 4) is mounted Within 

the tape roll support 87 attached by a bolt 87a 
to the arm 88 (Figs. 1 and 2) carried by the frame 
20. Tape 86 unwinds from its roll and passes 
under and over a plurality of guide rollers 89 
and finally underneath the typewheel 50 and 
between the feed rollers so that upon rotation 
of the feed rollers, as described presently, the 
tape 86 is fed past the typewheel element 50, and 
the characters of the typewheel, which are se 
lected by the permutation selector mechanism, 
will be typed upon tape 86 by means of the print 
ing mechanism to be presently described. 
The feed rollers each comprise a pair of Sepa 

rate rollers 90a and 90b and 9 a and 91b, respec 
tively. Rollers 90a and 90bare rotatively mount 
ed On stationary Studs 92. Rollers 90a and 90b 
are each provided with a gear 93 (FigS. 1 and 2) 
integral therewith and meshing with gears 94, 
respectively, fastened to the shaft 95. Shaft 95 
is rotatably carried by a lever 96 (Fig. 1) pivoted 
at 97 to the frame 20. The lever 96 is biased 
upwardly (Fig. 1) by a spring 98 so that rollers 
9 la and 9 lb are constantly urged towards the 
rollers 90a and 90b with the tape 86 between the 
respective pairs of rollers, as is seen in Fig. 1. 
Mounted on the shaft 95 for rotation thereof is 
the ratchet wheel 99 located between the rollers 
9 la and 9 lb (Figs. 1 and 2). Apawl 100 pivotally 
mounted at f0f on lever 102 engages a tooth of 
ratchet 99, and upon depression of lever 102, as 
described presently, pawl 100, which is constantly 
urged into engagement with ratchet wheel 99 by 

: means of a springº 100s, will slide over a tooth on 
the wheel 99 and engage the next lower tooth 
of the ratchet wheel so that upon release of the 
lever f02, pawl I00 Will rotate the ratchet Wheel 
99 an amount proportional to the advancement 
of one tooth, to in turn rotate the shaft 95 and 
gears 94 meshing with gears 93 integral With 
the rollers 90a and 90b. Since rollers 91 a and 
9 lb are integral with the shaft 95, the rollers 
90a, 90b, and the rollers 9ia and 9 fb are rotated 
simultaneously to advance the tape 86 past the 
typewheel 50. » 

Lever 102 as shown in Fig. 1, is mounted atone 
end on pivot 103 passing through frame 20. The 
other end of lever 102is constantly urged up 
wardly by a spring ellement 104. » 
Lever 102 passes through) a slotted opening 105 

formed in the print hammer housing 106, fas 
tened to frame 20 in any desired manner. A Ver 

| tically reciprocable hammer member 17 is 
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mounted within the print hammer housing 106 
(Fig. 1) and is constantly urged upwardly by 
means of a spring 108 pressing against the piston 
portion 107a of the hammer 107. A slot 107bis 

5 formed in the hammer member 107in alignment `with slot 105 and the lever 102 passes through 
the slot 107b SO that upon downward Oscillation 
of lever 102, it will depress the hammer 107 
against the force of Spring 09. I 
A trigger latch 109, pivotaly mounted at 109a. 

is constantly urged counterclockwise by spring 
f09s. As the printing hammer II7is depressed 
by lever 102, latch 69 will engage a notch 1077 
in the printing hammer 107 to hold the hammer 
in cocked position until the trigger latch 09is 
subsequently released. P 
Mounted on shaft 25A are the several cams 

33, 34 and 35 previously mentioned, cooperating 
respectively with the levers 81, 102 añd 110, cam 
34 also cooperating with a cam follower 109b of 
the trigger latch 109, as described presently. The 
lever 110 is pivoted at ! Il for oscillation in a 
vertical plane and is pivotaly connected to the 
link ! 12 forfeeding the type ribbon 113, as will 
be described presently. • • 
Aspreviously described, the flange member 3Ba, 

of that clutch 39 which controls the shaft 25A, 
is provided with a single notch 44 (Fig. 5) to pre 
vent back rotation of the clutch upon stoppage 

30 of this clutch in its single position. The tooth 
shaped end 42t of the doglift lever 42 of this 
particular clutch 39 (Fig.5) is engaged and held 
in the position as shown in Fig. 5 to maintain 
the clutch 39 disengaged by means of a stop lever 
| 14 pivoted at 115 and connected to link 116 piv 
otally connected at 117 to one arm 18 of a bell 
crank 119 pivotally mounted at 120. Armature 
56a of the magnet 56 Which is connected in the 
return line of the magnets 5 to 55, inclusive, as 
previously described, forms the other arm of the 
bell-crank 119 (Fig.5) so that upon energization 
of any magnet, the magnet 56 is energized to 
attract its armature 56a whereupon the bell 
crank -19 is oscillated clockwise about pivot 120 

45 to raise the link t 16 and lower the free end 114a 
: of lever 14 to thereby release the dog lift lever 
42, so that tooth 43t engages the gear 25c and 
clutch 39is rotated One complete revolution, prior 
to which time, the magnet 56 is deenergized and 

: the spring 114s, acting through the lever 14, 
link 16 and bell-crank 115, restores the arma 
ture 56a to the position as ShoWn in F1g. 5. 
It is seen, therefore, that shaft 25Ais rotated 

once for each code permutation of signal elle 
ments received. Upon rotation of shaft 25A, cam 
34 (Fig. 1) will depress the lever 102 to lower 
the plunger 107 until the trigger latch 109 con 
tinuously urged counterclockWise by spring 109s 
engages the notch 077z to hold the plunger in 
the cocked position, as described above. As shaft 
25A continues to rotate, the cam 34 will engage 
the cam follower 109b to release the trigger latch 
| 09 and the spring 108 will quickly force the 
plunger 07' upwardly to force the tape 86 and 
ribbon 113 into operative relation with the type 
wheel character selected by the permutation se 
lector mechanism to thereby print the selected 
character on the tape 86. • 

Ribbon feed and reversal 
Novel ribbon feed and ribbon reversal mecha 

nism are provided, as illustrated generally in 
Figs. 1 and 4 and specifically in Figs. 14 to 18, 
inclusive. As shown in Figs. 1 and 4, cam 35 

75 mounted on shaft 25A is rotated therewith, one 

40 
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complete revolution foreach code permutation of : 
signal elements received. Cam 35 cooperates with 
lever ! 10 (Fig. 1) to oscillate it about its pivot 
14. Link ! 12 is pivotally connected to lever 

é 16, so that as cam 35 rotates, it engages lever 
à 10 once for each revolution of shaft 25A and 
raises lever 16 and the attached link 1 12. 

Referring to Figs. 1 and 4 and to Figs. 14 to 18, 
inclusive, link. 42 is pivotally connected at one 
end by pivot 12 to lever i i6 and at its other 
end by pivot 22 to one arm 23 of a bell-Crank 
element 23 mounted for rotation about shaft 
125 journaled in plates 26 and 327, mounted on 
the frame. 29. À pawl 128 pivoted at 129 to the 
bell-crankelement 2êºis biased againsta ratchet 
wheel 36 by a spring 128s (Fig. 14) attached to 
the arm 24d of bell-Crank 24 at One end, and 

| to pawl 125 at the other. As link (2 is raised 
by the action of cam 35 on lever ! (), the pawl 
28 Will be moved back one tooth on the ratchet 
wheel 130 attached to shaft 125, for rotation : 
thereof. As the cam 35 releases the lever ! 19, 
spring ! 18s will pull downwardly on lever 18 
and link ! 42 so that pawl 28 Will advance the 
ratchet wheel 39 an amount proportional to one 
tooth movement. À locking pawl 36 pivoted at 
32 on plate 26 (Figs. 4 and 14) is held in en 
gagement with ratchet, wheel 136) by a spring 1368, 
So that back rotation of ratchet wheel 30 is pre 
vented. As the ratchet wheel 436 advances coun 
terclockwise, it rotates the Shaft 25 counter 
clockWise to thereby rotate gear 33 (Fig. 35) in 
the same direction. Gear 33 meshes With five 
Small pinion gears 35 each loosely mounted on 
a stud 35, which studs join together the star . 
wheels A36a and 36b loosely mounted on shaft 
125. Asgear 33 is rotated counterclockwise, step 
by step, the pinions 38 will be rotated clockwise 
about their respective studs. À lever f3? pivoted. 
at 338 on plate 326 carries a roller 339 interme 
diate its ends, engaging the outer periphery of 
star wheel 436a (Fig. 18). The other end of 
lever A37 is constantly urged clockwise by a : 
spring 37s connected to lever 437 at one end and 
to plate 26 at the other so that the roller 39 is 
constantly held against the outer periphery of 
the star Wheel 36a. 
As illustrated in Figs. 14 and 15, one of the 

gears 138 is in meshing engagement with a gear 
49 mounted for rotation on shaft 14 journaled 
in plates ! 26 and 27. Shaft à S! extends through 
the plate 328 (Fig. 18) and carries at its end 
a spool 382 on which may be wound the ribbon 
à 43. Afriction washer ! 32u) is provided between 

| the spool 432 and plate 126 to prevent shaft 145 
from turning too freely. À similar spool (33 is 
mounted on a shaft 1 34 journaled in plates (26 
and 327 and attached to this shaft is a gear Sé5 
equal in diameter to the geair à 36. A friction 
W8Sher 443u similar to washer 4 (322) is also pro 
Vººd. 
Às gear 348 and Spool : 82 are rotated counter 

clockwise as viewed in Fig. 14, or clockwise as 
viewed in Fig. 1, the spool | 42 winds up the rib 
bon 33 and unwinds it from spool dé93. When 
the ribbon is entirely unwound from Spool (63, 
since the end of the ribbon is fastened to Spool 
! 33, spool ! 32 and gear 348 are held againSt fur 
ther rotation endeavored to be produced by means 
of pinion 36. Pinion 334, therefore (Fig. 15), 
walks bodily around gear 149, So that the Star 
Wheels are rotated counterclockwise despite the 
force exerted by spring !39s operating through 
the lever 37 and roller 39). AS is Seera by COrn 
parison of Figs. 15 and l6, the stºr Wheels are 
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’is seen in Fig. 17. 

7 
rotated counterclockwise, since the spring 139s is 
no longer strongenough to prevent rotation of 
the star wheels, and roller 939 thereupon rides 
up to the peak of a tooth !39a of the star wheel 
136a, directly behind 136b, a shown in Fig. 16, 
and as the pinion 334 continues to Walk around 
gear 40, the star wheels are rotated until roller 
139 passes the peak or high point of a tooth 39a 
and due to the generally toggle arrangement the 
star wheels are thereupon snapped counterclock- , 
wise to bring a different pinion 34 into engage 
ment with gear 145, while the previously engaged 
pinion !38 is disconnected from the gear 689, as 

Asgear 133 is rotated step 
by step, counterclockWise, by elevation and de 
pression of link S 62, pinion 334 in engagement 
with gear 65 rotates the gear 345 counterclock 
wise as viewed in Fig. 14 or clockwise as viewed 
in Fig. 1, whereby the ribbon is now wound around 
spool | 83 and unwound from Spool 682. 

Similarly, as described above, if the ribbon : 
should snari or catch or should in any manner 
exert a force so as to prevent rotation of the 
spool upon which the ribbon is being Wound, an 
automatic reversal of the ribbon feed will ensue. 
Due to the two simultaneous rotations of the 

pinions A34, that is, clockwise rotation of these 
pinions about their studs and counterclockwise 
or bodily rotation thereof about shaft 25, there 
will be no jamming of the gears during shifting 
of the gear frame when one of the pinions A343 
is coming into mesh (Figs. 15 and 16) with the 
previously disengaged one of the twogears d'ê6 and 
é85. Since there is always a positive connectio32 
between the driving means and at least one of 
the ribbon spools during ribbou, feed reversal, it 
is impossible for the gear frame to be halted at 
the dead center of the toggle arrangement While 
characters are being printed. 
Novel ribbon reversal means are therefore pro 

vided which automatically and expeditiously pro 
duce ribbon reversal whenever such a reversal 
is necesSary. 

General Operatio72 
While the operations of the various elements of 

the complete mechanism have been given in con 
nection with the respective individual descrip 
tions, a, brief description of the operation of all 
elements of the device will now be presented in 
order to clarify the novel coaction of the relative 
parts in producing a unitary result, namely, 
printing of characters on 8, tape in response to 
code signal permutations received, each permu 
tation being representaive of a character to be 
printed ora, function to be performed. . 
Upon reception of the five signal elements com– 

prising a code permutation, certain of the mag 
nets 55, 52, 53, 54 and 55 (Fig. 2) will be ener 
gized. Upon energization of any one of the mag 
nets 5, 52 or 53, the permutation rings 57, 58 
and 59 (Fig. 5) will be relatively rotated to align 
certain of the notches 52n, 53m and 59n so that a 
chosen stop ellement Sº Will be permitted to enter 
the aligned notches. As the rings are operated 
to permit, the chosen stop element to enter these 
aligned notches, the previously selected Stop elle 
mentis cammed out ofits notches by the rotation 
oi any one of the rings and the associated clutch 
39 will thereupon engage and will rotate l'antil the 
chosen stop element engages the toothed end é2't 
of the clutch dog lift lever 32. Shaft 24A is 
thereupon rotated to a position dependent upon 
$he particular permutation of Signal ellements 
controlling the Imagnets 5 , 32 and 53. 
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typewheel assembly including a hollow cylin 
drical member mounted on said shaft for rota 
tion with respect thereto, a radially Slidable 
member mounted on said shaft, a slotted cylin 
drical member mounted on said shaft adjacent 
to said slidable member, means on said slidable 
member cooperating with the slots on said cylin 

5 

drical member to restrain said slidable member 
to movement of translation, and means on Said 
slidable member cooperating with means on Said 
hollow member to convert said motion of trans 
lation into motion of rotation of said hollow 
member. 

5. In a printing telegraph receiver, a type 
wheel, means for rotatively positioning said type 
wheel, means for axially positioning said type 
wheel, shift means comprising a radially movable 
member continuously engaged with, and axially 

10 

movable with, the Said typewheel, means Opera- 20 

- . 

9 
tive in a single predetermined axial position only 
of said typewheel for actuating said movable 
member, and coacting means on said member 
and Said typewheel for converting radial move 
ment of said membar into rotative movement of 
said typewheel when the latteris in the said pre 
determined axial position. 

6. In a printing telegraph receiver, a type 
Wheel, means mounting said typewheel for axial 
and rotative movements, a slidable member con 
tinuously cooperating with the said typewheel, 
Said member being carried by Said mounting 
means and constrained thereby to movement 
radially thereof, and cooperating means on said 
typewheel and member for converting radial 
mOvement of Said member intO rotation Of Said 
typewheel. Y 

W CLYOE. J. FITCH. 
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