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UNITED STATES PATENT OFFICE 
2,554,903 

WERTCA, TABULATION MECHANISM FOR 
TELEGRAPH PRINTERS 

Maurus T. Goetz, Chicago, Ill., assignor to Tele 
type Corporation, Chicago, Ill., a corporation 
of Delaware 

Application March 7, 1950, Serial No. 148,131 
(C. 178-25) 12 Claims. 

1. 
The present invention relates to printing tele 

graph apparatus and more particularly to appa 
ratus applicable to telegraph printers for enabling 
such printers to feed out a message form from 
any position of the printer platen and to per 
form vertical tabulation functions, that is, to 
advance the printer platen to a next Subsequent 
predetermined line position. 
The present invention is particularly appli 

cable when it is desired to receive telegraph mes 
Sages on forms of uniform length or upon a Web 
which is to be severed, after the message printing 
operation, into forms of uniform length. In the 
present disclosure, in order to avoid any possible 
misconception, the following terminology will be 
used: “Form out' or "form out operation' re 
fers to the operation of advancing the platen ro 
tatably from any position to a position whereby 
the first line to receive printed telegraph signals, 
of the next Subsequent form to be moved into 
printing position, is aligned in printing position. 
In other Words during a form out operation, an 
old form is moved completely out of printing po 
sition and a new form is moved to a position such 
that its first line is in printing position. “Wer 
tical tabulation' refers to the operation of ro 
tating the platen from any position to the next 
pre-set stop position which may be any amount of 
rotation up to that occurring during a form out 
Operation. 
The principal object of the present invention is 

to provide an apparatus applicable to standard 
telegraph printers for enabling such printers to 
perform vertical tabulation and form out oper 
ations. 

It is another object of the present invention to 
provide a vertical tabulation and form out mecha 
nism whereby forms of different lengths may be 
handled. 
A further object of the invention is to provide 

a vertical tabulation and form out mechanism 
having manually settable stops corresponding to 
each line position of a form of the maximum 
length to be used by the printer. 
A further object of the invention is to provide 

a vertical tabulation and form out mechanism 
wherein the platen is rotated rapidly and con 
tinuously upon release for rotation to thereby ac 
complish vertical tabulation and form out opera 
tions rapidly, thereby saving valuable line time. 

; : In the present invention the platen is power 
* driven through a friction clutch. As escapement 
mechanism is actuated during line feed, vertical 
tabulation, and form out operations to thereby 
release the platen for rotation, A Stop disc or 

5 

() 

20 

30 

40 

50 

55 

2 
ring carrying a plurality of manually settable 
stops circumvents a control disc having a plu 
rality of control pins. Both the stops and the 
control pins correspond to line positions of the 
platen. The control ring is geared to rotate with 
the platen, and the control pins, which rotate 
with the control ring, when set in operable posi 
tion are of such configuration as to engage the 
stops which have previously been moved to 
Operative position. This engagement causes the 
platen to stop rotating during either a vertical 
tabulation or form out operation. During a ver 
tical tabulation operation, upon the stopping of 
the rotation of the platen due to engagement of 
an operably positioned control pin with a stop, 
other means are provided for enabling the control 
pin to paSS the Stop So engaged. During a form 
out operation the platen rotates until the con 
trol pin in operable position engages a form out 
Stop. After the platen stops rotating upon com 
pletion of a form out operation the control pin 
which engaged the form out stop is moved to in 
operative position in the control disc and the con 
trol pin in Zero position, which corresponds to the 
first print receiving line of a form, is moved to 
Operable position. 

It is therefore apparent that another object of 
the invention is to provide a form out and ver 
tical tabulation mechanism wherein the control 
means thereof, which rotates with the platen, 
need not be returned to a Zero position after the 
Completion of a form Out Operation. 
The above and many other objects and ad 

vantages of the present invention will become 
apparent, particularly to those skilled in the art, 
from the following detailed description of the 
invention when read in conjunction with the an 
nexed drawings wherein: 

Fig. 1 is an Overall view of the invention Show 
ing the principal features thereof; 

Fig. 2 is a Sectional view taken Substantially 
along the line 2-2 in Fig. 1; 

Fig. 3 is a fragmentary view of the escapement 
mechanism for controlling the rotation of the 
platen; 

Fig. 4 is a detail View of the mechanism for 
actuating the platen escapement mechanism 
during form out and vertical tabulation opera 
tions; 

Fig. 5 is a detail view of the mechanism for ac 
tuating the stop pin skip mechanism; and 

Fig. 6 is a detail view of the stop disc mecha 
nism. 
It is contemplated that the present invention 

will be applied to a telegraph printer of the type 
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disclosed in the patent to Morton et al., No. 
1,904,164, and also that the mechanism for rotat 
ing the platen will be of the type disclosed in 
the copending application of E. T. Baldwin Se 
rial No. 66,733, filed December 22, 1948, now U. S. 
Patent No. 2,536,528 of January 2, 1951. Both 
the Morton et al. patent and the Baldwin appli 
cation are hereby incorporated into the present 
disclosure by reference and for a detailed de 
scription of the printer and platen rotating mech 
anism contemplated to be used with the present 
invention, reference should be had to Said patent 
and copending application. It is not to be under 
stood that the present invention is inapplicable 
to any other type of printer, as the Morton et al. 
printer is mentioned for purposes of illustrating 
a typical widely used type of telegraph printer to 
which the invention is applicable. 
Referring now to the drawings and first, specifi 

cally to Fig. 2, a fragmental portion of the 
telegraph printer frame is shown. A platen shaft 
2, mounted rotatably in the frame by means 
not shown, carries a platen 3, securely mounted 
thereon. Afriction clutch 4 has its driven por 
tion G secured to the platen shaft 2 and its 
drive portion it secured to a sleeve 8 rotatably 
mounted upon the platen shaft 2. A toothed 
wheel or pulley 9 is rotatable about the shaft 
2 and has a drive portion 2 of a friction type 
grab clutch 22 affixed thereto. A sleeve 23 rotat 
able about the sleeve 8 carries a driven portion 
24 of the clutch 22. A collar 26 having a periph 
eral groove 27 is secured to the sleeve 23 and a 
compression spring 28, in pushing against the 
collar 26 and the drive member 7, retains both 
clutches 4 and 22 in driving condition. POWer 
for rotating the platen 3 is derived from a Con 
tinuously rotating shaft 29. The shaft 29 carries 
a gear 3 which meshes with a gear 32 Secured 
to a rotatable shaft 33. The shaft 33 carries a 
toothed wheel or pulley 34 over Wilhch a chain 
or belt 36 passes. The belt 36 also passes over 
the pulley 9 to thereby supply rotative power 
to the platen drive mechanism. 
In order to facilitate the positioning of mes 

Sage forms around the platen 3 and particularly 
to facilitate the proper alignment of the forms 
when a new supply thereof.is being inserted into 
the printer, the following means are provided. 
A manually operable lever 37, mounted suitably 
on a pivot bolt 38, is urged continuously in a 
counterclockwise direction by a spring 39. A link 
4 secured pivotally to the lever 37 connects the 
lever 37 with a bell crank 42 mounted pivotally 
on a suitable pivot bolt 43. The other arm of 
the bell crank 42 has a link 44 secured pivotally 
thereto which is also connected pivotally to a 
bifurcated lever 46 suitably mounted on a pivot 
bolt 47. The bifurcated lever 46 has a suitable 
stud 48 secured to each arm thereof, each of 
which studs 48 are designed to ride in the periph 
eral groove 27. When the manually operable 
lever 37 is depressed, the link 4 is lowered there 
by pivoting the bell crank 42 counterclockwise. 
When the bell crank 42 is pivoted in this manner 
the link 44 is pulled to the left (Fig. 2) and the 
bifurcated lever 46 moves the collar 26 and driven 
clutch part 28 to the left against the urging of 
the compression spring 28. With the driven 
clutch part 24 disengaged from the drive mem 
ber 2, the platen 3 may be rotated freely to 
thereby permit a new supply of forms to be 
readily aligned around the platen 3. 

It is apparent that during normal operation 
of the printer, that is, when printing operations 
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4. 
are taking place, the platen is held Stationary. 
Under this condition the drive member 7 of the 
friction clutch f4 slips relative to the driven 
member 6 inasmuch as the continuously rotat 
ing power shaft 29 constantly urges the platen 
3 forward rotatively. Rotation of the platen 3 

is controlled by an escapement mechanism 
shown in Fig. 3. 
The mechanism for controlling the rotation 

of the platen 3 will now be described. The 
platen shaft f2 has a ratchet 49 rigidly Secured 
thereto, with which a pair of pawls 5 and 52 
cooperate. The pawl 5 is mounted pivotally On 
a suitable shaft 53 and the pawl 52 is mounted 
pivotally on a shaft 54. The two pawls 5 and 
52 are continuously urged towards one another 
by a spring 56 but are retained apart by a rod 
57 mounted within the coils of the spring 56 and 
abutting the pawls 5 and 52. During line feed 
operations a line feed link 58 secured suitably 
to the pawl 52 is moved downwardly and then 
returned upwardly to the position shown. Dur 
ing the downward movement of the line feed 
link 58 the pawl 52 is pivoted counterclockwise 
about its pivot shaft 54. This counterclockwise 
motion of the pawl 52 is transferred to the pawl 
5 by means of the rod 57. The pawl 5 is there 
by lifted from engagement with the ratchet 49. 
As the pawl 5 becomes disengaged from the 
ratchet 49, the pawl 52 has been moved into en 
gagement with the ratchet. When the ratchet 
49 is retained stopped by the pawl 5, the stop 
ping or effective surface of the pawl 52 is oppo 
site a point midway between two teeth on the 
ratchet and therefore upon disengagement of 
the pawl 5 from the ratchet, the ratchet is per 
mitted to rotate an amount equal to approxi 
mately one half the distance between two ratchet 
teeth or until a tooth engages the pawl 52. 
Thereafter as the line feed link 58 is again 
raised the pawl 52 is pivoted clockwise out of 
engagement with the ratchet 49. During this 
movement of the pawl 52 the spring 56 is effective 
to move the pawl clockwise into engagement with 
the ratchet 49. Because of the fact that the 
operative surfaces of the pawls 5 and 52 are 
out of alignment by an amount substantially 
equal to one half the distance between two ad 
jacent ratchet teeth, as the pawl 52 becomes dis 
engaged and the pawl 5f becomes engaged with 
the ratchet 49 the ratchet is permitted to rotate 
another half step counterclockwise. These two 
half steps the ratchet 49 is permitted to move 
cause the platen 3 to be advanced the distance 
between two successive printing lines. There 
fore upon actuation of the line feed link 58 in 
response to a line feed signal the platen f3 is 
rotated to advance the print receiving web One 
line feed. It has not been considered necessary 
to ShoW or describe the mechanism for actuating 
the line feed link 58 as this may be accomplished 
in any well known manner such as the means 
used and shown in the aforementioned patent 
to Morton et al. or application of Baldwin. 
The printer frame has an auxiliary frame 

59 suitably secured thereto for supporting the 
vertical tabulation and form out control mecha 
nism. Rigidly secured to the auxiliary frame 59 
is a name plate 6 which is etched with mark 
ings indicative of line positions of the platen 3. 
Also rigidly mounted in the auxiliary frame 59 
is a bolt 62 which supports the rotatable control 
mechanism indicated generally by the reference 
numeral 63. 
A control ring or disc. 64 is mounted on the bolt 
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62, being free to rotate thereon but being held 
in a single plane by a spacer washer 66 and a col 
lar 67 secured to the bolt 62 by a set screw 68. 
The control ring 64 has a gear 69 secured thereto 
which meshes with a gear 7 rigidly secured to 
the platen shaft 2. 

plete revolution when the platen 3 has been ad 
vanced eighty-four line Spaces. There is nothing 
fixed about this ratio and it could be anything 
else without departing from the spirit of the pres 
ent invention. This particular ratio of eighty 
four line spaces of the platen (3 per revolution 
of the control ring 64 has been chosen merely be 
cause the ordinary forms contemplated to be used 
With the present invention contain eighty-four 
or leSS line Spaces. - 
The control ring 64 has a pair of rings 72 and 

73 secured thereto, each ring 72 or 73, having 
apertures (not shown) spaced uniformly there 
around and within which apertures control pins 
4. are slidable longitudinally. It Will also be 
noted that there are eighty-four control pins, 
that is, a control pin 4 is provided for corre 
sponding line spaces of the platen 3. Each coin 
trol pin 74 has a pair of notches 6 and 77. A 
circular spring plate 8 is secured to the ring 2 
and has an individual Spring finger 79 corre 
sponding to each control pin 74. The spring fin 
gers 79 are of such configuration as facilitates 
seating themselves in the notches 16 and 77 of 
the control pins T4. The pressure of the Spring 
fingers 79 is sufficient when they are seated in the 
notches 76 or 7 to retain the control pins posi 
tioned longitudinally, however a longitudinal 
thrust imparted to one of the control pins 74 
may be sufficient to move such control pin and 
thereby unseat the retaining. Spring finger 3. 
Actually in the operation of the apparatus the 
control pins 74 will occupy either the position 
thereof as shown, being retained in Such position 
by cooperation between the spring fingers 9 and 
the notches 7, or one of the control pins 4 nay, 
be moved to the position represented by the 
dotted line 8 which respesents the selected po 
sition of the control pins 74. 
A disc 82 is mounted on the bolt 62, however 

the disc 82 is not rotatable, but only slidable on 
the bolt 62. The disc 82 is shown in its normal 
position and is movable to the left against the 
action of a compression spring 83 mounted on 
the bolt 62 between a washer 84 and a collar. 86 
secured to the disc 82. It is to be noted that the 
periphery of the disc 82 is very close to the control 
pins 74 and the disc 82 is designed to engage a 
shoulder 87 on any control pin 4 Occupying its 
dotted position 8 and thereby return Such con 
trol pin 74 to its normal position during the left 
ward movement of the disc 82. It is to be further 
noted that the disc 82 has a slot 88 in its Zero 
position and therefore a selected control pin T4 
in the Zero position is not restored to its non 
selected position during the leftward movement 
of the disc 82. 
The disc 82 may be moved to the left manually 

and the means for accomplishing Such operation 
will now be described. A manually depressible 

The ratio of the gears. T . 
and 69 is Such that the gear 69 makes a com 
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lever 89 is mounted pivotally on a shaft 9i and 
has a bifurcated link 92 secured pivotally there 
to. The bifurcated lever 92 carries between its 
arms a stud 93 secured to a bell crank 94. The 
beli crank 94 is mounted pivotally on a shaft 95 
and is secured pivotally to a lever 96 by means of 
a bolt 97 and to insure stability of the lever Sys 
tem, the lever 96 is secured pivotally to a vertical 75 any other stop 23 in all other respects. 

70 

6 
lever 98, by means of a bolt .99. The lever 98 is 
mounted pivotally on a shaft ( and has an 
arm 02 rigidly secured thereto, the arm 02 
and the upper part of the lever 98 being bent 
So as to form a U. At the top of the lever 98 
and the arm 02 a pair of lugs 3 are provided 
which ride Within a groove 4 in the collar 86 
of the disc 82. When the manual lever 89 is de 
pressed the link 92 is raised, which in turn pivots 
the bell crank 94 counterclockwise (Fig. 2). 
Movement of the bell crank 34 in this manner 
draws the lever 96 to the left, which in turn 
pivots the lever 98 counterclockwise about its 
pivot shaft Of. When the lever 98 moves in this 
manner the two lugs 03 move the disc 82 to the 
left against the action of the Spring 83. AS has 
been stated previously, when the disc 82 is moved 
to the left, it engages the shoulder 87 of any 
control pin 74 previously moved to its dotted po 
sition 8 and returns such control pin 74 to its 
leftward position. However, due to the slot 88 
in the disc 82 in the Zero position the control pin 
74 in zero position is not moved by the disc 82. 
A bell crank lever 6 mounted pivotally on 

the shaft it? has an arm designed to be engaged 
by a stud 0 protruding from the manually de 
pressible lever 89. The bell crank lever 06 has 
an operating foot 08 in alignment with the 
shoulder 8 on the control pin 74 in Zero position. 
When the manual lever 89 is depressed, the stud 
97 is raised and in so moving engages the arm 

of the bell crank 06 thereby pivoting it clock 
Wise on the shaft (). When the bell crank 6 
moves clockwise in this manner the Operating 
foot 08 thereof engages the shoulder 8 on the 
control pin 74 in zero position and thereby moves 
this control pin 74 to the dotted position 8. It 
will therefore be noted that whenever a control 
pin 14 in zero position is selected by being moved 

: to its dotted position 8i, any other control pin 
74 having been selected previously is returned 
simultaneously to its normal unselected position. 
The following is a description of the stop 

mechanism. A ring 39 rigidly Secured to the 
auxiliary frame 59 is provided for the purpose 
of mounting the stop mechanism. The ring 99 
has three transverse holes for receiving and 
slidably mounting three postS 2. The posts 
2 have a circular ring 3 bolted thereto by 

bolts 4 and another circular ring 6 is rigidly 
secured to the ring 3 by three bolts. Each 
of the posts 2 has a collar 8 secured thereto. 
A compression spring 9 around the post 2 
abuts the collar 8 and the ring 99 to retain 
the rings 3 and 6 in their leftward position 
as shown. The ring 6 has a plurality of radial 
slots 2 which are spaced angularly equal dis 
tances from one another so as to correspond to 
line positions of the platen 3. Within the slots 
2 f, the left arms 22 of a plurality of manually 

settable U-shaped stops 23 are slidable, it being 
contemplated that a separate stop 23 is provid 
ed for each radial slot 2. Each of the stops 
23 has a detent 24 which, because of the Spring 

like characteristic of the stops 23, is urged con 
tinuously to the left in order to Seat itself Con 
veniently in one or the other of a pair of V 
shaped grooves 26 and 2 surrounding the ring 

6. Any stop 23 with its detent in the groove 
26 occupies its selected position and when So 

positioned will engage the control pin. in Se 
lected position to thereby stop rotation of the 
platen 3. lt will be noted that a form out 
stop 28 has a foot 29 although it is just like 

The 
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purpose of the foot 29 on the form out stop 
28 will become apparent in the description of , 
the operation of the apparatus. 
The ring 09 carries three bolts 13 each of . 

which has a spacer sleeve 32 therearound for 
retaining a rotatable slidable ring plate 33 in 
the proper plane. . The ring plate 33 has three 
elongated apertures 34 through which the bolts: 
3 pass and which allow a slight rotational 
movement of the ring plate: 33. A nut 36 ob 
viously retains the ring... plate .33 and Spacer 
sleeve .32 in the proper position on each of 
the bolts 3. 
cams 37 mounted thereon which are designed 
to cooperate with a . beveled cam surface 38 
on each of the posts 2. When the ring plate 
33 is moved counterclockwise, due to the clock 
wise pivotal movement of a lever 39 mounted: 
pivotally on a fixed pivot 4 and secured pivotal 
ly to the ring plate 33 by means of a pivot bolt 
42, the cams 37 engage the cam surfaces 38 
on the posts 2 and cam the postS 2, rings 
3 and 6, and stops 23 to the right against 

the action of the springs 19, whereby a selected 
control pin 74 is permitted to pass a Selected 
stop pin. 23. 
platen f3 has been stopped, upon completion of 
a vertical tabulation function as well as during 
an entire form out function when it is necessary 
that the Selected control pin. 4 pass by all verti 
cal tabulation stops 23. 
A Suitable pair of bracketS 43 Support ro 

tatably a shaft. 44 to which is secured a gear 
46, the gear 46 meshing with a gear, 47 

mounted on the continuously-rotating...shaft 33. 
It is therefore apparent that the shaft 44 is 
a continuously rotating shaft. The gear 46 has 
a clutch face (not shown) and this clutch face 
together With a driving member 48, which is 
keyed to the shaft i44, comprise the driving por 
tion of a clutch having driven members 49 and 
5f which are afixed to a vertical tabulation cam 

sleeve S5. A pair of driving members 52 and 
53 are keyed to the shaft 44 and cooperate 
with a pair of driven members 54 and 56 to 
Supply rotative power to a form out cam. sleeve 
57. Both driving members 48 and 52 are slid 
able longitudinally on the shaft 44 and a comi 
pression spring 58 urges the member 48 to 
the left and the member 52 to the right to 
thereby cause clutching engagement between all 
driving and cooperating driven members on the 
shaft 44. The brackets 43 mount the pivot 
shaft 95 stationarily. 
A lever 6 mounted pivotally on the shaft 

95 normally cooperates with a tooth (not shown) 
On the driven member 5 to retain the vertical. 
tabulation cam sleeve 55 stationary, but upon 
receipt of a vertical tabulation signal, the lever 
16 ? is actuated by any well known means, to 
release the tooth on the member 5 and there 
by to permit the vertical tabulation cam sleeve 

35 to make a complete revolution whereupon 
the lever 6 again engages the tooth on the 
driven member 55 to stop further rotation of 
the sleeve 55. The means for actuating the 
lever 5 may be electrical or mechanical or 
may consist of means similar to the function 
mechanisms of the type disclosed in the afore 
mentioned patent to Morton et al. A lever 62, 
similar to the lever 5i, is mounted pivotally: 
on the shaft 95 and cooperates with a tooth (not 
shown) on the driven member 56 to normally. 
iretain the form out can sleeve 5 stationary. 
When a form out signal is received, means of . 

The ring plate 33 has three" 

This operation occurs after the 
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8. 
any well known type withdraw the lever 62 from." 
the tooth on the driven member 62 to thereby: 
permit the form out can sleeve 57 to rotate.” 
through a single revolution. 
The vertical tabulation cam sleeve 55 has a ' 

controls mechanism slide can 63 and a platen 
release cam f64. The control mechanism Slide". 
cam 63 has a cooperating follower bell crank : 
f66 Which is urged continuously against the cam 
63 by means of a tension spring 67 (Fig. , 5). 
The 'horizontal arm of the bell crank 66 en 
gages a pivotal lever f68 When actuated by the . 
high part of the cam 63 and thereby - causes. 
the lever 68 to pivot slightly clockwise about 
its pivot point 69. When the lever 68 is pivot 
ed clockwise in this manner a link 7 secured. 
pivotally thereto is pushed upwardly and left 
Wardly and, as the link if is secured pivotally 
to the lever 39, the lever 39 causes the ring. 
plate 33 to rotate counterclockwise slightly. It 
will be recalled that when the ring plate 33 is 
rotated in this manner, the cams 37 engage the 
cam Surfaces 38 on the posts f2 to thereby 
can the stops 23 out of engagement with the 
Selected control pin 74. This operation whereby 
the Selected control pin 74 is allowed to pass by 
a Selected stop 23 occurs very near the end of 
the cycle of rotation of the cam 63 as is ap 
parent from an inspection of Fig.:5. 
The platen release cam 64 has a cooperating 

follower 72 which is mounted pivotally on the 
shaft 0 f and which has a horizontal arm 73 
that is adapted to engage and lift a horizontal 
arm f14 on a follower f76 which cooperates with 
a platen release can TT On the form out can 
sleeve 57. The follower 76 has a spring 78 
Which tends to pivot both followers f 16 and 72 
clockwise to retain them in engagement with 
their cooperating cams 77 and 64 respectively. 
When the can 64 on the vertical tabulation cam 
Sleeve 55 rotates So as to bring the high part of 
the cam 64 opposite the follower T2, the follower 
T2 is pivoted counterclockwise and its arm 73, 

in engaging the arm 74, lifts the follower 76 
slightly. The lifting of the follower T6 against 
the action of its spring 78 causes a link f 19, se 
cured pivotally to the follower 76, to be raised 
slightly. The link 79 is secured pivotally to the 
upper escapement pawl 5 which is lifted from 
engagement with the ratchet 49 at this time. The 
line feed vertical link 58 is stationary at this time 
and will not permit the spring 56 to raise the 
lower pawl 52, so consequently both pawls 5 
and 52 are held disengaged from the ratchet 49 
Simultaneously. Therefore the platen 3 is free 
to rotate forward. 

It Will be noted that the cam 64 is effective to 
allow the platen 3 to rotate forward freely very 
early in the cycle of rotation of the vertical tabu 
lation cam sleeve 55. It will also be noted that. 
the cam 63 is effective to allow the selected con 
trol pin 74 to pass by a selected stop 23 very 
1near the end of the cycle of rotation of the cam 
sleeve 55. The ratio between the speed, of ro 
tation of the platen 3 and the can sleeve f 55 or 
Shaft 44 is Such that the entire length of the 
longest form contemplated to be used will be fed 
forward by the platen 3 before the high part of. 
the cam 63 engages the follower f 66. Therefore 
the Selected control pin 74 will always engage a 
Selected stop of 23 to stop rotation of the platen 
f3 prior to the lateral displacement of the stops 
f 23 due to the operation of the cam f63. 
When the platen f3 is stopped by reason of the 

Selected control-pin 74 engaging a selected stop 
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pin 23, the effective surface of the pawl 5 is 
midway between two teeth on the ratchet 49. 
Towards the end of the revolution of the vertical 
tabulation cam sleeve 55 when the follower 72 
falls to the low part of the can 64, the pawl 
5 falls into engagement with the ratchet 49 mid 
way between two adjacent teeth thereon. After 
this engagement of the pawl 5 with the ratchet 
49, the selected stop pin 23 in engagement with 
the selected control pin 74, is moved out of en 
gagement with Such control pin. Due to the fact 
that the effective surface of the pawl 5 is midway 
between two teeth on the ratchet 49, the ratchet 
is permitted to rotate one half the distance be 
tween two teeth thereon upon disengagement of 
the selected stop 23 from the selected control 
pin 74 or, in other words, until the effective sur 
face of the pawl 5 engages the next tooth on the 
ratchet. During this movement of the ratchet 
49 the platen 3 is, of course, also moved a half 
step to bring it into the proper line position. 
The form out cam sleeve 57 has four cams 

which include in addition to the platen release 
cam TT, a control mechanism slide cam 80, a 
control pin release cam 8, and a control pin 
set cam 82. Each of these four cams 7, 80, 
8 , and 82 rotate with the form out can sleeve 
57 to thereby perform their various functions. 
As was stated heretofore, the platen release 

cam TT causes its follower 6 to pivot slightly 
counterclockwise when the cam 77 is rotated 
with the sleeve 57 in response to a form out 
signal. When the follower 76 pivots counter 
clockwise in this manner the link 79 is raised 
and disengages the pawl 5 from engagement with 
the ratchet 49, which permits rotation of the 
platen 3. This lifting of the pawl 5 from en 
gagement, with the ratchet 49 upon receipt of a 
form out signal, as has already been made ap 
parent, is accomplished in substantially the same 
manner as it was lifted in response to a vertical 
tabulation signal. 
The control mechanism slide cam 80 (shown 

more clearly in Fig. 5) has a follower 83 mounted 
pivotally on the shaft 95 and urged towards the 
cam 80 continuously by means of a Spring 84. 
The follower 83 has an arm 86 which overlies 
the lever 68. When the cam 80 rotates so as to 
present its high portion to the follower 83, the 
follower 83 is moved so that the arm 86 engages 
and pivots the lever 68 clockwise (Fig. 1). It 
will be recalled that when the lever 68 is pivoted 
clockwise, the link 7 is moved leftwardly and 
upwardly and in turn pivots the lever 39 clock 
wise about its pivot 4. 
ing clockwise, causes the ring plate 33 to be ro 
tated counterclockwise slightly which in turn. 
moves the stops i23 to the right (Fig. 2) Out of 
engagement with the selected control pin 74. 
The control pin release cam 8 cooperates with 

a follower roller 8, mounted rotatably on the 
bell crank 94. When the high portion of the can 
8 engages the follower roller 8 (shown more 

clearly in Fig. 2) the bell crank 94 is pivoted 
counterclockwise, the stud 93 rising in the slot 
of the bifurcated lever 92, however, the bell crank 
94 moving in the same manner as when actuated 
by the manual depression of the lever 89. When 
the bell crank 94 is pivoted counterclockwise, it 
Will be recalled that it pulls the link 96 to the left 
which in turn causes the lever 93 and its arm 

2 to withdraw the disc 82 (Fig. 2) and the Se 
lected control pin 4 to the left into unselected 
position. 

The lever 39, in pivot- 5 
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follower portion 88 on the bell crank 06. It 
will be recalled that when the manual lever 89 
is depressed, the bell crank 06 is moved clock 
wise about its pivot shaft of whereby the op 
erating foot 38 on the bell crank le 6 engages 

' and moves the control pin 74 occupying zero posi 
tion from unselected to Selected position. The 
effect of the engagement between the high portion 
of the control pin set cam 82 and its follower 
88 is the same as when the bell crank 06 is 
moved manually, that is, the control pin 74 in 
zero position is moved to selected position by the 
operating foot (8 on the bell crank 06. 
The sequence of operation of the various cams 

on the cam sleeve 5 will now be described. A form 
out signal causes the clutch lever 62 to release the 
form out can sleeve 57 for a single revolution. 
At Substantially the same point in the rotation 
of the form out cam sleeve 57 and very early 
in the cycle of rotation thereof, the low part of 
the platen release cam TT and the low part of 
the control pin release cam 80 present then 
selves to their followers 76 and 83 respectively. 
Therefore very early in the cycle of rotation of 
the form out cam sleeve 5, the platen 3 com 
mences rotating and the vertical tabulation stops 
23 are moved to the right (Fig. 2) out of align 
ment with the selected control pin 74. The platen 
3 and control mechanism 63 consequently are 

permitted to rotate freely without interruption 
by selected stops 23. The movement of the discs 
3 and 6 to the right under control of the 

control mechanism Slide can 80 is not So far to 
the right as to move the foot 29 on the form 
out stop 28 out of alignment with the selected 
control pin 74. Therefore it is apparent that the 
control mechanism S3 is free to rotate during a 
form out operation until the selected control pin 
A strikes the foot 29 on the form out stop 28. 
After the control pin 4 Strikes the form out 

stop 28, but in the same cycle of rotation of 
the form out can sleeve 57, the follower 6 
drops to the low part of the platen release cam 
is and consequently the pawl 5 drops against 
the ratchet 49 midway between two teeth. . At 
Substantially the same point in the form out op 
eration cycle that the pawl 5 drops against the 
ratchet 49, the high part of the control pin re 
lease cam 8 presents itself to the follower roller 
87. When the roller 8 rides up the high por 

tion of the cam 8, it will be recalled that the 
disc 82 is moved to the left to thereby withdraw 
the selected control pin 4 from selected posi 
tion and to disengage it from the form out stop 
E23. Because of the fact that the escapement 
pawl 5 has already been dropped into engage 
ment with the ratchet 49 by the time that the 
selected control pin 4 is Withdrawn fron en 

ft) gagement with the stop 28, the withdrawal of 
the control pin 4 does not mean the platen 3 
is again free to rotate. When the Selected con 
trol pin 74 becomes disengaged from the form 

65 
out stop 28, the platen 3 is only free to rotate 
an amount equal to approximately one half the 
distance between two teeth on the ratchet 49 
whereupon the effective surface of the pawl 5 
engages a tooth on the ratchet 49 to retain it in 
a stopped condition. 
At substantially the same time or slightly later 

thain the presentment of the high portion of the 
control pin release cam 8 to its follower 8 
in the rotational cycle of the form out cam sleeve 
i57, the follower 88 on the bell crank 06 rides 

The control pin set cam 82 cooperates with a 75 p and over the peak of the control pin Set can 
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82 to cause the operating foot 08 to engage 
and Selectively position the control pin 4 oc 
cupying Zero position. After the new control pin 
76 is moved to selected position the follower 88 
rides to the low part of the can 82 and momen 
tarily later the clutch lever 62 is effective to 
Stop further rotation of the cam sleeve 57. 
A contactor 90 having an operating lever 89 

is shown Schematically as being fixed to the 
frame 59. When the arm 89 is engaged by the 
Selected control, pin 74 a contact (not shown) 
in the contactor 90 is closed or opened as may 
be necessary. It is contemplated that a plurality 

... of contactors 90 and operating levers 83 may 
be affixed to the frame. 59, the operating levers 
89 of which will be operated upon being en 
gaged by the selected control pin, 74. Further 
these contactors, 90 may readily be made ad 
justable. So that the operating levers 89 thereof 
may be actuated when the selected control pin 74 

... Occupies any desired rotational position. The 
contactors 9 may therefore be used for such 
things as turning on and off satellite printers or 
reperforators, controlling numbering circuits, 

- Stored messages, or actuating other desired op 
- erations. Since the rotational position of the 
Selected control pin 74 corresponds to the line 
position of...a form around the platen 3, these 
other functions, Such as turning on and off 

. Satellite printers, will be performed when cor 
responding line positions, in successive forms are 

... fed into printing position. 
The following is a detailed description of the 

Operation of the present invention. A web of 
forms is manually positioned around the platen 
3, and by the aid of the manual lever 3, which 

is provided to enable the release of the platen, 
the Web is positioned with the first line of the 
first form in printing position. If the vertical 
tabulation stops. 23 and form out stop 28 are 
not already properly positioned the operator 
mainually depresses vertical tabulation stops 23 
as determined by the name plate 6, correspond 
ing to each line position on the forms on which 
it is desired to commence printing a group of 
intelligence. The operator also inserts the form 
out Stop 28. in the aperture 2, as determined 
by the name plate 6, which corresponds to the 
first line position in the next preceding form. 
It is necessary for the proper functioning of the 
apparatus that all stops 23, other than those 
in the positions corresponding to the line posi 
tions on the form where printing of groups of 
intelligence, is to be commenced, be... withdrawn 
to unselected position with their detents engag 
ing the groove 27. Upon completion of the 
Setting of the Vertical tabulation stops (23 and 
form out. Stop 28, the operator, depresses the 

: manually. Operable: lever. 89 which actuates the 
hell crank 06 to move the control pin 4 in zero 
position into Selected position, and also causes 
the disc 82 (Fig.2) to be. withdrawn leftwardly 
thereby returning any previously selected con 
trol pin 74 to unselected position. The apparatus 
is therefore conditioned properly for receiving 
signals and responding thereto including vertical 
tabulation and form out signals. 

. For purposes of the present description of the 
- Operation of the invention it will be assumed 
that the forms are seventy five line spaces in 
length and that, the forms are divided into vari 
ous print receiving portions, the first lines of 
which are lines, 0, 20, 35, 45, 60, and 65. There 
fore vertical tabulation stops 23 in positions (as 
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form out. Signals actuate the printer. 
there is no idle waiting time for the control mech 
anism 63 to return to an initial position due to 
the fact that a new control pin 14 is selected after 

12 
determined by the name plate 6f). 20, 35, 45, 60, 
and 65 and the form out stop 28 in position 75 
Will all have been moved to selected position 
with their detents engaging the groove 26. 

Incoming meSSage Signals are received and 
actuate the printer in the normal manner. AS 
Suining that after five lines of intelligence have 
been received a vertical tabulation signal is re 
ceived. In response to the... vertical tabulation 
Signal, the lever 6 is actuated to release the 
Vertical tabulation can sleeve 55 for rotation. 
The platen release cam 64, actuates its follower 
72 which causes the pawl 5 to release the 

ratchet 43 and platen 3 for rotation. The platen 
3 rotates until the selected control pin 74 strikes 
the vertical tabulation stop 23 occupying posi 
tion 20. Thereafter the pawl 5 drops against 
the ratchet 49 With the effective surface of the 
pawl 5 midway between two teeth on the ratchet, 

20 £9. The control mechanism slide cam 63 is then 
effective to movement of the discs 3 and i8, 
and stops 23 and 28 to the right (Fig. 2) so 
that the Selected control pin 74 becomes disen 
gaged from the vertical tabulation stop 23 in 
position 20. The platen f3, and ratchet 49- are 
able to rotate one half a step until the effective 
Stilface of the pawl, 5 stops them by engaging 
the next tooth on the ratchet 49. Last in the 
cycle of rotation of the vertical tabulation cam 
sieeye 53, the lever 6 is effective to stop fur 
ther rotation of the cam sleeve 55. The platen 
i3 is then retained by the pawl 5 in a position 
with the twentieth line of the form in printing 
position. After a few lines of printing have been 
received it will be assumed that a form out sig 
nais received. 

. In response to the form out signal the lever 
52 releases the form out cam sleeve 57 for ro 

tation. During the rotation of the cam sleeve 
. . . and early in the cycle thereof the platen re 
lease calm 77 is effective to cause the release 
of the platen 3 for rotation and the control 
nechanism Side can 8 is effective to cause the 
Vertical tabulation StopS 23 to be moved out of 

... alignment with the Selected control pin 74. The 
plater. 3 therefore rotates freely until these 
lected control pin 74 strikes the foot 29 on the 
form out stop 28. Thereafter the pawl 5 drops 
against the ratchet 49 with the effective surface 
of the pawl 5 midway between two teeth on the 
ratchet. 49. The control pin release cam, 8 is 
then effective to cause the movement of the disc 
32 to the left (Fig.2). which withdraws the Se 
lected control pin 74 to unselected, position, and 
at Substantially, the same point in the cycle the 
Control pin Set cam 82 is effective to cause the 
Operating foot. 108 to move to the right and 
thereby move a new. Control pin 74 into selected 

... position. When the previously selected control 
pin is withdrawn from engagement with the 
form out Stop. 28 the platen 3 merely rotates 
one half a step whereupon the effective surface 
of the pawl 5 engages the next tooth on the 
ratchet . 49 and thereby retains the platen 3 

65. 
printing position. 
Stopped with the first line of the new form in 

- When it is desired to feed out one or more 
blank forms it is only necessary that successive 

Further 

each form out operation. 
The present disclosure represents but one emi 

bodiment of the invention and it is contem 
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plated that other embodiments and modifications 
will be designed which do not depart from the 
Spirit or Scope of the present invention. 
What is claimed is: 
1. In an apparatus for controlling the advance 

ment of message forms around a telegraph 
printer platen, means for rotating said platen, 
means responsive to line feed signals for caus 
ing line to line advancement of said platen by 
said rotating means, a plurality of selectable pins 
rotatable with said platen, means responsive to 
a form out signal for causing said rotating means 
to advance said platen an indeterminate amount, 
a selected one of said selectable pins being effec 
tive upon rotation of said platen by Said rotat 
ing means to a predetermined position for stop 
ping further rotation thereof whereby an old 
message form is fed out and a new message form 
is fed into printing position, and other means 
effective upon the stopping of rotation of said 
platen by said selected selectable pin for with 
drawing said selected selectable pin to unselected 
position and setting a new selectable pin in se 
lected position to thereby control the feeding out 
of said new message form in response to a Sub 
sequent form out signal. 

2. In an apparatus for controlling the advance 
ment of message forms around a telegraph 
printing platen, means for rotating Said platen, 
means responsive to line feed signals for causing 
line to line advancement of said platen by said 
rotating means, a plurality of Selectable pins ro 
tatable with said platen, means responsive to a 
form out signal for causing Said rotating means 
to advance said platen an indeterminate amount, 
a selected one of Said Selectable pins being effec 
tive upon rotation of said platen by said rotating 
means to a predetermined position for stopping 
further rotation thereof whereby an old mes 
sage form is fed out and a new message form is 
fed into printing position, means effective upon 
the stopping of rotation of said platen by said se 
lected selectable pin for withdrawing said se 
lected selectable pin to unselected position, and 
other means effective substantially simulta 
neously With the withdrawal of said selected se 
lectable pin for setting a new selectable pin in 
Selected position to thereby control the feeding 
out of said new message form in response to a 
Subsequent form out signal. 

3. In an apparatus for controlling the advance 
ment of message forms around a telegraph 
printer platen, means for rotating said platen, 
means responsive to line feed signals for causing 
line to line advancement of said platen by said 
rotating means, means responsive to vertical 
tabulation Signals or form out signals for caus 
ing free advancement of said platen by said ro 
tating means, a plurality of individually select 
able control pins rotatable with said platen, a 
circular stop unit having a plurality of selectable 
vertical tabulation stops and a form out stop, 
Said form out stop being set in a position corre 
Sponding to a first print receiving line of a mes 
Sage form, selected ones of said vertical tabulation 
stops being Set in positions corresponding to 
other print receiving lines of said message form, 
Said vertical tabulation and form out stops being 
effective normally to stop rotation of said platen 
by blocking a selected control pin, means respon 
sive to a vertical tabulation signal upon engage 
ment between said selected control pin and one 
of Said vertical tabulation stops for enabling said 
Selected control pin to pass the engaging vertical 
tabulation stop, means responsive to a form out 
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signal for enabling said selected control pin to 
paSS all of Said Selected vertical tabulation stops, 
and means effective in response to a form out 
Signal upon engagement between said selected 
control pin and said form out stop for withdraw 
ing Said Selected control pin to unselected posi 
tion and Setting a new selectable control pin in 
selected position to thereby control the feeding 
of a new message form in response to vertical 
tabulation and form out signals. 

4. In an apparatus for controlling the ad 
vancement of message forms around a telegraph 
printer platen, means for rotating said platen, 
means responsive to line feed signals for caus 
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ing line to line advancement of said platen by 
Said rotating means, means responsive to verti 
cal tabulation signals for causing free advance 
ment of Said platen by said rotating means, a 
plurality of individually selectable control pins 
rotatable with said platen, a circular stop unit 
having a plurality of selectable vertical tabula 
tion stops, selected ones of said vertical tabulation 
Stops being Set in positions corresponding to print 
receiving lines of said message form, said verti 
cal tabulation stops being effective to stop rota 
tion of said platen by blocking a selected control 
pin, and means responsive to a vertical tabula 
tion signal upon engagement between said se 
lected control pin and one of said vertical tabu 
lation stops for enabling said selected control pin 
to pass the engaging vertical tabulation stop." 

5. In an apparatus for controlling the ad 
vancement of message forms around a telegraph 
printer platen, means for rotating said platen, 
means responsive to line feed signals for caus 
ing line to line advancement of said platen by 
said rotating means, means responsive to verti 
cal tabulation signals for causing free advance 
ment of said platen by said rotating means, a 
plurality of individually selectable control pins 
rotatable with said platen, a circular stop unit 
having a plurality of Selectable vertical tabula 
tion stops, Selected ones of said vertical tabula 
tion stops being set in positions corresponding to 
print receiving lines of said message form, said 
vertical tabulation stops being effective to stop 
rotation of said platen by blocking a selected 
control pin, and means responsive to a vertical 
tabulation signal and effective after engagement, 
between said Selected control pin and one of said 
vertical tabulation stops for momentarily dis 
placing said circular stop unit axially a prede 
termined amount to thereby enable said selected 
control pin to pass the engaging vertical tabu 
lation stop. 

6. In an apparatus for controlling the advance 
ment of message forms around a telegraph print 
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er platen, means for rotating said platen, means 
responsive to a form out signal for causing free ad 
vancement of said platen by said rotating means, 
a plurality of individually selectable control pins 
rotatable with said platen, a circular stop unit 
for retaining a form out stop selectively posi 
tioned to correspond to the end of one form and 
the beginning of the next form, the selectively 
positioned form out stop being effective to stop 
rotation of said platen by said rotating means 
With a new form in printing position by blocking 
a selected control pin, and means effective in re 
Sponse to a form out signal upon engagement be 
tween Said selected control pin and said selec 
tively positioned form out stop for withdrawing 
Said selected control pin from selected position 
to enable further rotation of said platen and for 
Setting a new selectable control pin in selected 



2,554,903 
15 

position to thereby control the feeding out of a 
new form in response to a subsequent form out 
signal. 

7. In an apparatus for controlling the advance 
ment of message forms around a telegraph print 
erplaten, means for rotating said platen, means 
responsive to a form out signal for causing free ad 
vancement of said platen by Said rotating means, 
a plurality of individually selectable control pins 
rotatable with said platen, a circular stop unit 
for retaining a form out stop selectively positioned 
to correspond to the end of one form and the be 
ginning of the next form, the selectively posi 
tioned form out stop being effective to stop rota 
tion of said platen by said rotating means with a 
new form in printing position by blocking a Se 
lected control pin, a withdrawing plate effec 
tive in response to a form out signal after en 
gagement between said selected control pin and 
said selectively positioned form out stop for with 
drawing said selected control pin to unselected 
position, and a selecting lever effective in re 
sponse to a form out signal after engagement, be 
tween said selected control pin and said. Selec 
tively positioned form out stop for setting a Con 
trol pin corresponding to the first line of a new 
form to thereby control the feeding of said new 
form. 

8. In a feed control mechanism for power Op 
erated printing machines, a rotatable platen for 
advancing message forms therearound, means for 
irotating said platen, a stop mechanism having 
slots corresponding to successive line positions of 
said platen up to a predetermined maximum 
number thereof, a form out stop positionable in 
one of said slots corresponding to the length of 
said message forms, a control mechanism rotat 
able with said platen and having a plurality of 
selectable control pins, means responsive to a 
form out signal for enabling rotation of Said 
platen by Said rotating means, a Selected control 
pin being effective to engage said form out stop 
upon rotation of said platen to thereby stop said 
platen with the first line of a new message form 
in printing position, and other means responsive 
to said form out signal and effective upon the 
stopping of said platen for Withdrawing Said Se 
lected control pin from selection and Selecting 
the control pin corresponding to said first line of 
Said new maSSage form. y 

9. In a feed control mechanism for power op 
erated printing machines, a rotatable platen for 
advancing message forms therearound, means for 
"rotating said platen, a stop mechanism having 
slots corresponding to successive line positions of 
said platen up to a predetermined maximum 
number thereof, an indicator adjacent said stop 

- mechanism for indicating the line position of Said 
platen, a form out stop positionable in one of 
said slots corresponding to the length of said 
message forms as determined by Said indicator, a 
control mechanism rotatable with said platen and 
having a plurality of selectable control pins, 
means responsive to a form out signal for ena 
bling rotation of said platen by said rotating 
means, a selected control pin being effective to 
engage said form out stop upon rotation of Said 
platen to thereby stop said platen with the first 
line of a new message form in printing position, 
and other means responsive to said form out Sig 
nal and effective upon the stopping of Said platen 
for Withdrawing said selected control pin, from 
selection and selecting the control pin correspond 
ing to said first line of said new meSSage form. 

10. In a feed control mechanism for power 
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operated printing machines, a rotatable platen 
for advancing message forms therearound, means 
for rotating said platen, a stop mechanism hav 
ing slots corresponding to successive line posi 
tions of said platen up to a predetermined maxi 
mum number thereof, a form out stop position 
able in one of said, slots corresponding to the 
length of said message forms, a plurality of Se 
lectable vertical tabulation stops in the remain 
der of said slots, selected ones of said vertical 
tabulation stops being set in positions corre 
sponding to print receiving lines of Said mes 
sage form, a control mechanism rotatable with 
said platen and having a plurality of Selectable 
control pins, means responsive to either a form 
out signal or a vertical tabulation signal for 
enabling rotation of said platen by said rotating 
means, a selected control pin being effective to 
engage the next selected vertical tabulation stop 
to stop. rotation of said platen upon rotation 
thereof in response to a vertical tabulation sig 
nal, means effective in response to a form out 
signal to enable said selected control pin to pass 
all selected vertical tabulation stops and engage 
said form out stop to thereby stop rotation of 
said platen with a new message form in printing 
position, and other means responsive to said form 
out signal and effective upon the stopping of Said 
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platen for withdrawing said selected control pin. 
from selection and selecting the control pin cor 
responding to the first line of said new message 
form. 

11. In a feed control mechanism for power 
operated printing machines, a rotatable platen 
for advancing message forms therearound, means 
for rotating said platen, a stop mechanism carry 
ing a form out stop positionable in accordance 
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with the length of said message forms, a control 
mechanism rotatable with said platen and having 
a plurality of selectable control pins, manually 
operable means for initially selecting one of Said 
control pins corresponding to a Zero position or 
first printing line position on a first message 
form, means responsive to a form out signal for 
enabling rotation of said platen by Said rotating 
means, the selected control pin being effective to 
engage said form out stop upon rotation of Said 
platen to thereby stop said platen with the next 
message form in zero position, and automatic 
means responsive to said form out signal and 
effective upon the stopping of said platen for 
withdrawing the previously selected control pin 
and selecting a new control pin corresponding to 
said zero position on said next message form. 

12. In a feed control mechanism for power 
operated printing machines, a rotatable platen 
for advancing message forms therearound, means 
for rotating said platen, means responsive to line 
feed signals for enabling normal line to line 
advancement of said platen by said rotating 
means, a stop mechanism carrying a form out 
stop positionable in accordance with the length of 
said message forms, a control mechanism rotat 
able with said platen and having a plurality of 
Selectable control pins, a plurality of variably 
positionable contact means engageable and oper 
able by a Selected control pin, said contact means 
being positioned respectively in accordance with 
Selected printing line positions on said message 
forms, said selected control pin being effective to 
engage and Operate Said contact means upon said 
platen being rotated to positions corresponding 
to said selected printing line positions, means 
responsive to a form out signal for enabling free 

75 rotation of Said platen by said rotating, means 
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said selected control pin being effective tO en REFERENCES C TED 
gage said form out stop upon rotation of said The following references are of record in the platen in response to said form out signal to file of this patent: 
thereby stop said platen with the next message 
form in printing position, and means responsive is UNITED STATES PATENTS 
to said form out signal and effective upon the Number, Name Date 
stopping of said platen for withdrawing the pre- 2,273,081 Zenner ----------- Feb. 17, 1942 
viously selected control pin and selecting a new 2,276,991 Long et al. -------- Mar. 17, 1942 
control pin corresponding to the printing posi- 2,529,238 Angel ----------... - Nov. 7, 1950 
tion on said next message form. 0. 

MAURUS T. GOETZ. 

  


