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- 2,171,539
ART OF REI_'RODUOTION
Joseph Spielvogel, Newark, N. J.
.. Application November 2, 1935, Serial No. 47,959

18 Claims.

The present invention relates to the art of
reproduction, and more particularly to the re-
producing of typewritten matter by photo-
engraving, photo-lithography, or otherwise. In

5 the preparation of typewritten matter for any of
the reproduction processes it is desirable to effect
alignment of the last character of each line of
typing so as to produce uniform right, as well as
left-hand margins, as is characteristic of man-
ually, or machine set composition.

My United States Patent No. 1,892,017, which
issued February 19, 1935, discloses a method of
 aligning, or justifying, the successive lines of
typewritten copy by utilization of a distortable,
or extensible, character receiving medium so that
_the random length lines of typewritten copy may
be individually stretched to register the last char-
acter of each line with a common right hand mar-
gin, the stretching and aligning of successive
lines being a manipulative, as distinguished from
an automatic, operation and being commonly
performed after the completion of a page or
sheet of writing.. .

Tt is-accordingly an object of this invention
to provide a new and improved method of, and
means for, automaticaily effecting justification
of individual lines of typing as an incident to com-
pletion of the writing of each such line.

It is another object to provide means effective
as an incident to the completion of the writing
of -a line to automatically extend or stretch the
writing medium to position the last character
thereon in alignment with a predetermined mar-
ginal position.

A further object of the invention resides in the
provision of means readily adapted for use in
conjunction with a conventional typewriting ma-
chine to automatically accomplish justification
of a written line. g

Yet another object resides in the provision of

means effective to utilize the characteristics of a
stretchable writing medium to elongate a written
line to predetermined line length as an incident
to completion thereof. :
_ It is another object to provide means adapted
to produce a written line on an extensible medi-
um, the medium being elongated te a predeter-
. mined length as an incident to completion of the
writing of the line, and thereafter automatically
adhered to a backing sheet arranged to accom-
modate a plurality of lines of writing in mar-
ginally aligned relationship.

Another object of ‘the invention resides in the
provision of a method of producing justified lines
of typewritten matter consisting of the steps of
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typing on a stretchable character receiving me-
dium while freely feeding the medium with re-
spect to a writing position to effect letter spacing,
terminating the writing prior to completion of a
line corresponding to justified length, gripping 5
the medium adjacent the last character written
to arrest free feeding and then stretching the
medium between the first and last written char-
acters until the distance therebetween corre-
sponds with the length of g justified line.

A further object is the provision of a method
of preparing typewritten matter to justified line
lengths which comprises the steps of writing suc-
cessive lines on strips of a stretchable character
receiving medium fed past a writing point in 13
step-by-step increments to effect: letter spacing,
terminating the writing prior to completion.of a
line of justified length, continuing the feeding
movement in a single continuous step to elongate
the writing medium to justified length, and 2
finally, adhering the successive elongated written
lines to a common backing sheet to preserve their
common length. . :

Other objects and advantages will be apparent -
in the following description of a preferred em- 25
bodiment of the invention which has been se-
lected for illustration in the accompanying draw-
ings. It will be understood, however, that many
changes in form, construction and arrangement
may be made by those skilled in the art without 30
departing from the scope and spirit of the inven-
tion as expressed in the appended claims.,

Referring to the drawings:

Fig. 1 is a fragmentary, perspective view of a
portion of a conventional typewriter equipped 85
with a preferred form of the invention.

Fig. 2 is a front elevational view of part of the
structure shown in Fig. 1.

Fig. 3 is a detailed, perspective view of means
to adhere a stretchable writing medium to a 49
backing sheet. ) :

Fig. 4 is g fragmentary plan view of part of the
structure shown in Fig. 2.

Fig. 5 is an enlarged elevational view of one
element of the structure shown in Fig. 3.

Figs. 6 and 7 are enlarged elevational views of &
preferred form of means to adhere a written line
of extensible tape to a backing sheet the respec-
-tive views representing positions of the same parts
at different phases of an adhering operation.

Fig. 8 is an enlarged elevational view of means
to sever a written length of tape from a continu-
ous roll of the same material,

Figs. 9 to 18 inclusive are diagrammatic views of
the positions of pertinent parts of the apparatus 88
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at successive steps in a writing and justifying
operation.

'~ The frame of a typewrlter is indicated at 10,
it being understood that any one of the well-
known commercial typewriting machines may be
employed. A carriage i1 1s operatively supported
on the frame 0 for advancing and return ex-
cursions of movement bhetween predetermined
left and right-hand marginal positions, belng
urged in an advancing direction by a colled spring
fia shown in dofted outline in ®ig. 1. It will be
understood that the action of the carriage ad-
vancing spring is controlled by an escapement
mechanism (not shown) automatically operable
to regulate the advanecing movement of the car-
riage in successive letter e Increments.

A platen 12, journa the carriage i1, is
adapted to support the oe or other character
receiving medimm uson v ng is to be
imprinted. The customary nest of type bars s
represented by o single type bar 18, each such
type bar being arranged o impact the platen
at the point {4 under control of keys (5.

Now referring to Figs. 1 and 3, & roll i6 1s jour-
naled In the carriage {1 in parallel relation with
respect to the platen 12 and functions to store a
supply of backing paper {7 which may be similar
in all respects to the backing paper ilustrated and
described in my Patent Mo, 1,993,017, The sheet
is fed forwardly from the roll 18 under the platen
{2, and then upwardly ; 1
the platen, suitable g
lzed for this purpose,

A supply of stretchable, or extensible, character
receiving medium {8 is stored on o spool 18,
which, in the present instance, it journaled in
the machine frame, but it will be tnderstood that
the spool may be carried by the carriage i1,

As shown in Figs. 2 and 3, the medium 18 is ar-
ranged to be fed Jongitudinally of the platen and
substantially tangential theréto in a Hne corre~
sponding to the writing line of the platen. To thig
latter end a gulde 28, augmented by a guide roller
21, functions to lead the writing medium from
its spool 18 to the box-like guide 22, the left-hand
end of which, as viewed in Fig. 4, terminates ad-
jacent the printing point on the platen.

The writing medium is arranged to partake
of the step-by-step movement of the platen in
the course of the writing of a line by means com-
prising a left-hand gripper 23 carried by the car-
riage 11.

Referring particularly to Fig. 4, the gripper 23
comprises an immovable leaf 24 and a relatively
movable leaf 25, the latter being pivoted to the
immovable leaf at 26 and normally urged to grip-
ping position by means such as a coil spring, A
dog 27, fixed to the carriage, is arranged to over-
lie the left-hand end of the movable leaf 25 of the
gripper 23 to retain the latter in open position. A
spring actuated camming finger 28 mounted in
the machine frame in the path of movement of
the dog 21 is effective to disable the latter during
right-ward or return movement of the carriage,
the relative positions of the dog and finger being
such that the movable leaf snaps to closed posi~
tion as an incident to the arrival of the carriage
in its extreme left-hand marginal position.

Shortly after the beginning of the advancing
movement of the carriage the dog 27 acts upon
the camming face 28a of the finger 28 to idly
move the latter downwardly without disturbing
the relative relation of the dog 27 and gripper
leaf 25.

Upon completion of writing, of all of the matter
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which is contemp]ated-‘ can be encompassed with-

-In a single line withou{ writing beyond the pre-

determined right marginal position, the stretch-
able tape is gripped to prevent any additional
feeding movement, the carriage however contin-
uing to advance to the right margin, thereby
stretching that portion of the writing medium
upon which characters have been impressed so as
to align the last written character with the pre-
determined right-hand marginal position.
means for thus gripping the writing medium to
prevent further feeding comprises a right grip-
per generally designated 29 in Pigs, 2, 3 and 4.
‘The gripper 28 includes an immovable finger 30

which constitutes the rear wall of the guide 22 -

and

nds parallel with the writing line of the
close proximity thereto, is lefl-hand
w8 shown particularly in Fig. 4, terminating
Just to the left of the point |4, which defines the
position of impact of the types 13. It will be seen
that the immovable finger of the gripper 24 Hes

“between the backing paper and printing medium

and thus functions as a stationary platen to re-
celve the force of impact of the types upon the
writing medium thereby shielding both the backe
ing paper iT and platen 2 during the actual
writing operation.

The movable Ieaf 31, of the right gripper 29, is
adapited to be retained in open position as shown
In Flg. 4, by means including o curved bell-cra
lever Ivoted in the machine frame at 35 and
CO0} ] ‘ 34 and 34b. The lever
2 J4 is arranged to engage
an arm 46 fixed to a downwardly extending por-

tion of rnovable leaf 31 and extending radially of ¢

its pivotal axis. Lever arr 34b oscillates in the
path of a spring actueted camming finger 37,
supported in the machine frame and formed with
g camming face 37¢. Arcuate movement of bell-
crank 34 in the direction of the arrow shown in
Fig. 2 functions to swing leaf 31 of gripper 29 to
open position as indicated in Fig. 4, through the
action of bell-crank lever arm 34z on gripper
leaf arm 386.
scribed action of the bell-crank arm 34gq, its arm
340 rides over camming face 31a of cam finger 317,
depressing the latter until the arm reaches the
position shown in Fig. 4, whereupon the finger is
elevated to prevent return movement of the bell-
crank thereby retaining the right gripper leaf 31
in open position.

The beforementioned arcuate movement of
bell-crank 34 is accomplished automatically in
the return movement of the carriage to its lefi-
hand marginal position so that the tape 18 will
be freed from the right gripper preparatory to
being engaged by the left gripper to commence
the writing of another line. As shown in Figs. 2
and 4, a spring pressed detent 38, mounted on the
carriage 11, and formed with a camming face 38a
Is positioned to travel in the path of arm 34b of
bell-crank 34 so as to engage the latter adjacent
its end momentarily prior to completion of the
return movement of the carriage. As the carriage
reaches its extreme marginal position the detent
38 carries beyond the end of lever 34b to assume
the position indicated in Fig, 4, the finger 371
meanwhile having raised under the influence of
its spring to block the bell-crank against a re-
verse movement as previously described. As the
writing of another line progresses and the car-
riage again moves to the left, the camming face
38a of detent 38 engages the end of arm 34b and
the cam is forced rearwardly against the action of
its spring until its face has moved out of contact

The j
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with the arm whereupon the detent springs back
to position to again engage the arm during a
return excursion of the carriage.

As has been adverted to, the right gripper s
caused to engage the tape at the end of the last
word, syllable, or character which can be writ-
ten within the predetermined line length, that
is, within the set marginal limit; the carriage

then being permitted to complete its advancing

excursion to the marginal stop thereby extending
or elongating the written line throughout its
length and causing the last character written
to assume & position in alignment with the fixed
right hand margin. To insure coordination of
the action of the right gripper, and release of
the carriage for movement to its right-hand mar-
ginal position, the two functions are controlled
by a single means In this instance a tubulating
key 39, (Fig. 2) which, in the present embodi-
ment of the invention, functions as a justifying
key. The finger 31, which it will be recalled;
acts to retain the gripper 29 in open position,
Is connected to lever 40, of key 39, by a link #1
the mechanical relationship being such that
i depression of the key serves to lower the finger
out of the path of arm 34b prior to inaugulra-
tion of its justifying functions. .

With respect to the justifying property of the
tabulating key it will suffice to note that its de-
pression effects a disablement of the escapement
mechanism, the carriage thereby being freed for
advancing movement under the influence of its
propelling spring until arrested in right-hand
marginal position by coacting carriage and ma-
chine stops 42 and 43 respectively, the latter
of which is articulated to the tabulating key by
2 link 44. Since the construction and operation
of tabulating keys per se are well known in the
typewriter art its features need not be elab-
orated upon. g

Fig. 2 shows the carriage in its extreme right

hand marginal position, both left and right

grippers yet in engagement with the stretched
writing medium. )

In accordance with the invention disclosed
in my beforementioned Patent Number 1,992,017,
either the backing paper 17, the extensible char-
acter receiving medium 18, or both are previous-
ly treated with a non-drying adhesive but it
will be distinctly understood to be additionally
contemplated within the scope of this particu-

lar method of justification to apply an adhesive.

material to one or both of the respective adja-
cent surfaces of the backing paper and char-
acter receiving medium as an incident to the
writing operation.

Reverting again to Fig. 2, it will now be un-
derstood that prior to releasing the written and
justified lines of writing from the grippers it
must be adhered to the backing paper to pre-
serve its position in the body of the prepared
copy. This operation is effected by means com-
prising a plurality of pressure bars 45, (Fig. 3)
pivotally and slidably supported in side-by-side
relation on a shaft 46 which in turn is carried
by similar arms 47, pivoted intermediate their
ends on a bracket 48 secured to the machine
frame. A tie-rod 49 lends rigidity to the unitary
rocking frame constituting -shaft 46, and the
spaced similar arms 47. As shown in detail in
. Figs. 6 and 7, the pressure bars 45 consist of
‘elongated rectangularly shaped pieces whose
width, or vertical dimension as shown in the
drawings, is substantially the width of ‘the tape
{8 and whose thickness may correspond with the

- 3

length of the letter space movement of thé car-

riage or be any aliquot fraction .of the justified
line lengths defined by the positions of adjust-
ment of the marginal stops. Each of the pres-
sure bars is formed with an axial slot 59, ad-
Jacent its forward end to receive the shaft 48,

and their forward upper edges are notched at .

51 to accommodate a limiting stop-rod 82, rig-
idly secured at its respective ends to the arms
41 of the beforemeneitnoed rocking frame. As

will be evident in Pig, 3, the stop-rod 52 serves °

to limit clockwise rotation of the pressure bars
(as viewed from the right end of the machine)
at a point where their rear or pressing ends are
in register with the printing line on the platen.
A leaf spring 53, fixed to the stop-rod, pro-

“jects downwardly and rearwardly into engage-

ment with the forward lower edges of the pres-
sure bars to yieldably hold the latter in opera-
tive position and to press them firmly against
the written tape when the rocking frame is actu-
ated. The spring 63 may be formed with a
plurality of parallel slots 534, spaced in asccord-
ance with the thickness of the pressure bars
to provide in effect, separate springs for each
bar. A sufficlent number of pressure bars are
carried on the rocking frame to adhere the max-
Imum length of written line which the type-
writer is capable of typing, the bars not required
in the production of lines of lesser length being
swung upwardly and forwardly to inoperative
position as indicated by the group designated at
54 in Fig, 3.

Operation of the pressure bars, to adhere g
written length of the tape to the backing paper,
is availed of to release the left gripper from the
finished line. In this connection the upper edge
of each pressure bars is notched as at 5% so as
to form a continuous channel extending normally
of the principal axes of the bars when the latter
are assembled on shaft 46. A gripper releasing
arm 56 (Fig. 3) is formed with a forked end 51
adapted to be slidably received in the channel

- defined by the notches 55 in the respective pres-

sure bars, a thumb screw 58 effectively securing
the releasing arm in lateral adjustment so that
its projecting left end (as viewed from the front
of the machine) engages the forwardly protrud-
ing portion of gripper blade 25 as the pressure
bars adhere the tape to the backing paper. It
will be recalled that dog 27 is effective to hold
the blade 25 in open position when thus released
from the tape, : ‘

Considering now the functional attributes of
the pressure bars; it is desired to press, rather
then impact, the tape into adhering engage-
ment with the backing paper and the rocking
movement of the pressure bar frame is accord-
ingly such as will rapidly swing the bars to the
point at which their rear ends just contact the
tape, the frame thereafter continuing its move-
ment at & slower rate-to cause shaft 46 to move
independently of the bars, the stop-rod 52 mean-
while pressing the bars rearwardly through the
medium of spring 53. The relative positions of
the parts are shown in the above described phases
of the adhering operation in Figs. 6 and 7. In
Fig. 6 the pressure bar has just contacted the
tape. In Fig. 7 the rocking movement of the
frame has been completed.

The adhered portion of the tape is severed
from the tape supply roll simultaneously with
completion of the adhering operation. Refer-
ring to Figs. 3 and 8 a suitable cut-off knife is
shown at 9. The knife 59 comprises a body
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portion which may be similar in contour to the
pressure bars, its rear end 80 being ground to a
cutting edge and its upper forward edge being
formed with a notch 6i similar to the corre-
sponding notches in the pressure bars and like~
wise arranged to accommodate the stop-rod 52.
1t will be noted that spring 83 also acts on the
knife. To insure complete severance of the ad-
hered section of the tape a shearing movement
is imparted to the knife. This operation is ef-
fected by the coaction of shaft 46 in a camming
slot 62 formed in the body of the knife. It will
be obvious that as shaft #6 continues to move
toward the platen from the position shown in
Fig. 8, the rear, or cutting edge 60 of the knife,
will move upwardly being meanwhile pressed
against the tape by spring §3.

A spring 63, (Fig. 3) acting between the knife
and the adjacent arm 4T of the rocking frame
tends to maintain the former in the plane de-
fined by the bank of pressure bars and to restore
it to that position when the rocking frame with-
draws from the platen at the conclusion of the
adhering and cutting operation.

The rocking frame is actuated by means in-
cluding a shaft 64 (Fig. 1) journaled for con-
venience on the bracket 48, and operatively con-
nected to the frame by spaced arms 65 and links
66. Power means, in this instance a motor 67,
is employed to oscillate shaft 64. As shown in
Fig. 1, the motor 67 drives a shaft 68 to which
a cam 69 is non-rotatably attached. An arm
10 of a bell-crank Ti pivoted to the machine
frame at 12 is arranged to follow cam 63. Arm
13 of bell-crank 71, is drivingly connected to
shaft 64 by a link T4 and arm 15, the latter
part being fized to shaft 64.

A normally inoperative one-revolution clutch
716, is interposed between the motor 671 and shaft
68. The clutch 16 may be of any desired type,
such for example as the one fully described in
United States Letters Patent to Oscar J. Sund-
strand No. 1,925,735 dated September 5, 1933.

Clutch 16 is actuated, and thus imparts cne
revolution of movement to cam 69 to swing the
rocking frame into and out of operative position,
during the last part of the downward stroke of
key 39. As shown in Fig. 2, an arm 17 of lever
18, pivoted in the machine at 19, has its free
end spaced from, and in the path of, a down-
wardly projecting extension 80 of key 33. An
arm 81 of lever 18 is connected to the clutch 16
by means of link 82 and lever arm 83. A tensile
spring 84 maintains arm T0 in contact with cam
69.

Provision is made for automatically line-spac-
ing the pla*.n and returning the cairiage to its
left hand marginal position after any completed
line has been adhered to the backing paper, and
severed from the tape supply, thus conditioning
the machine for commencing the writing of the
next line. As illustrated in Fig. 1, the shafi 68
is equipped with a cam 85 arranged to actuate
a depending link 86 which in turn is operatively
connected to a toggle comprising arms 87 and
88, the former of which arms is plvoted to the
machine frame at 89. A spring 90 urges the link
86 downwardly into engagement with cam 85,
Toggle arm 88 is arranged to operate a friction
clutch diagrammatically indicated at 91, to driv-
ingly connect, & winding drum 82 to motor 67,
by means of a link 93 and clutch arm 84. A
spring 95, acting between a fixed bracket 95 and
the clutch arm 94, yieldingly tends to maintain
the clutch in disengaged position. A tape 97, at-

2,177,539

tached to the drum 82 and extending over & ma-
chine guide roller 98 and carriage guide roller
98, is secured to the conventional platen line
space pawl. :

It will be obvious that as the drum 82 begins
to rotate, the tape 98 will act to line space the
platen and as the winding of the tape progresses
the carriage will be returned toward its left hand
marginal position. The clutch 9§ is held in drlv-
ing position until near the completion of the re-
turn excursion of the carriage by detent 108, de-
fined by the end of & link 101 and suitably sup-
ported in the frame of the machine in the path
of a tooth 102 on the toggle operating link 86.

Referring to Fig. 2, it will be seen that link
101 extends forwardly through the machine to a
pin-and-slot connection (03 with an arm 104
rigid with the right gripper lever 34. A spring
105, acting between a fixed pin in the machine
and link 10f tends to retain detent {80 in the
path of tooth 182, As has been pointed out, the
lever 3% is actuated shortly before the carriage
completes its return movement, as & conseguence
of which link (0f will be drawn forwardly and
detent 100 will be retracted to permit link 88,
toggle arms 87, 88 and finally clutch 81 to re-
turn to initial or idle positions. Thus drum 92
ceases to rotate and the carriage comes to rest in
its left~-hand marginal position.

Now coming to the method of employing the
apparatus described herein to produce justifled
typewritten matter. Successive sieps in the proc-
ess are identified with respect to related posi-
tions of the various elements of the device in
Pigs. 8 to 18 inclusive, detailed structural fea-
tures being omitted in the interest of clarity.

It may be assumed. that a sultable backing
sheet 11 has been fed into position on the platen
end that the.carriage is about to be moved to its
left hand marginal position in readiness to com-
mence the writing of a new line. It will be re-
called that under these circumstances the right
gripper is closed, that is, in engagement with
the tape, the end of which projects slightly to the
left of the free end of the right gripper blade.
This relationship is clearly shown in Fig. 18
wherein the vertical lilne which bisects the tape
intermediate the two “X” cuaracters, defines the
point at which the tape is severed at the con-
clusion of the operations involved in the writing
and adhering of a justified lne. It might llke-
wise be noted at chis juncture, that the right
hand one of the two “X” characters of Fig. 18
identifies the point of impact, or printing point,
of the type bars of the machine, whereas the
left hand “X” character corresponds with the
positicn of the next previous character written.
Otherwise stated, two adjacent leiter space posi-
tions are identified by the two “X” characters
shown, and the severing of the tape occurs be-
tween the two and thus to the left of the point
at which the next character will be imprinted
on the tape. Flg. 18 likewise illustrates the fact
that the stationary blade 30, of the right gripper,
underlies the tape at the printing point and
hience serves to prevent the tape and backing
sheet from adhering in the course of a writing
operation when one or the other or both, are
previously treated with a non-drying adhesive.

Now reverting to the return movement of the
carriage to its left hand marginal position: As is
well understood in the typewriter art, the co-
dcting carriage and machine stops arrest return
movement of the carriage in the position In
which they are set, but the carriage propelling
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sprlnz would immediately act to drive the car-
riage In a reverse, or advancing direction were
it not for the presence of escapement mecha-
nism., Thus after returning to the point where
its marginal stop abuts the machine stop, the
carriage rebounds,. in effect, until the escape-
ment pawl coacts with the next adjacent tooth
on the escapement wheel, thus blocking the car-
riage agalnst advancing movement under the
influence of its propelling spring and defining
;he true left hand marginal position of the car-
age.

This machine characteristic of over-running
the true left-hand marginal position 1s availed
of to enable the left-hand gripper to engage an
appreciable length of the end of the tape. Re-
ferring to Fig. 17, the terminus of extreme right-
hand movement of the left gripper blade 23 is
indicated as overlapping the “X"” character which
identifies the printing point on the platen. When
the carriage rebounds under the influence of the
propelling spring, to the point where the escape-
ment deflnes the true left-hand marginal posi-
tion of the carriage, the exereme right-end of
gripper blade 23 will have moved to the left of
the printing point and thus be out of the path
of the type hars,

As shown in Figs. 9 and 11 the carriage ad-
vances in a letter-space direction under control
of its escapement mechanism as the writing of a
line progresses, the writing finally being termi-
nated prior to arrival at the extreme right-hand_
marginal position to permit of elongating or ex-
tending the writing medium the balance of the
distance to the marginal position to effect justifi-
cation, that is allgnment of the last character
written with the common right-hand marginal
position. As is the case with hand or machine
set, (for example, linotype machine set com-
position), the point at which the writing or set-
ting of a line is terminated must depend upon the
judgment and experience of the operator, the
desideratum being the division of the last word
which can be received upon the line into proper
syllable formation, in the event that its complete
text cannot be encompassed within the set limita-
tions of the line length,

Referring to Fig. 12 a condition is indicated
in which the writing is advisably terminated
after completion of a length “N” whereas the
justified line length is shown as corresponding to
the length “M”. In this 1llustration the backing
sheet {T will be seen to be a distence “X” from
the position it finally occuples when the carriagu
venches its predetermined right-hand marginal
position. Tn Fig. 14 this condition has been fur-
ther indicated by designating the amount which
the tape must be extended as corresponding to
the distance “Z” which 1§ will be undersiood ig
equal to the distance *“X”,

+ Now the key 39 1s depressed, causing the right-
hand gripper to move from released position, as
shown in ™g. 9, to tape engaging position, as
shown in-Figs. 11; 13 and 15, it being recalled that
the engagement, or gripping occurs just to the
right of the last character written. Further
movement of the key functions to disable the
escapement mechanism as has heretofore been
described, thereby permitting the carriage to ad-
vance in a continuous movement until arrested by
the marginal stops, the tape 18 meanwhile being
stretched or elongated to justified line length.
As is clearly indicated in Fig. 14, this elongation
of the tape is equivalent to the length “Z”, the
movement referred to having also served to ad-

8

vance the backing peaper #1 through the corre-

. sponding distance “X” shown in Fig. 12.

The tape now having been elongated to justi-
fled length and being held between the respective
lett- and right-hand grippers, the cycle of opera-
tions is completed by adhering the written line
to the backing paper and releasing the left-hand
gripper in anticipation of commencing a return
movement of the carriage for the purpose of re-
peating the above described operations. These
last mentioned functions, like those of actuating
the right-hand gripper and releasing the carriage
for continuous movement to its predetermined
right-hand marginal position, are accomplished
by depression of the key 39. As has been pointed
out, the rocking frame including arms 41 and
pressure bars 45 are moved from their normal
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inoperative position to effect a pressing engage- -

ment of the bars against the written line of tape,
the cut-off knife 59 being simultaneously oper-
ated to sever the adhered portion of the tape
from the supply roll. As an incident to the ad-
hering and cutting-off operation, the part 56
functions to release the left gripper from the ad-
hered line of writing, (Figs. 15 and 16) and the
machine is then in readiness to commence the
writing of a new line upon return of the carriage
to its left~hand marginal position.

Simultaneously with the beginning of its return
excursion, the platen is line-spaced to move the
completed and justified line upwardly beyond the
writing line on the platen and momentarily prior
to completion of its return travel the carriage
tunctions to release the right gripper from tape
engaging position.

It will be seen that I have provided a practi-
cable method of producing justified type-written
copy through the medium of apparatus which is
both simple in operation and economical of manu-
facture.

I claim as my invention:

1. The method of preparing typewritten mat-
ter to justified line lengths which comprises the
steps of writing successive lines on sitrips of an

.extensible character recelving medium while

feeding the latter past a writing position in step-
by-step increments to effect letter spacing, ter-
minating the writing prior to completion of a line
of justified length holding the medium stationary
at a point adjacent the last character written,
continuing the feeding movement in a single con-
tinuous step to elongate the writing medium be-
tween the first and last written characters to
justified length, and finally, adhering the sue-
cesslve elongated written Iines to a common
backing sheet in marginally sligned relstionshin.

2. ‘The method of preparing typewritten matier
to Justified line lengths which comprises the steps
of writing successive lines on strips of an ex-
tensible character recelving medium while feeding
the latter past & writing position in step-by-step
increments to effect letter spacing, terminating

the writing prior to completion of a line of jusii-

fled length, gripping the medium adjacent the
last character written to hold the latter station-
ary at that point, continuing the feeding move-
ment in a single continuous step to elongate the
writing medium between the first and last writ-
ten characters to justified length, and finally,
adhering the successive elongated written lines to
a common backing arranged to move with and
define the marginal positions of, respective justi-
fled written lines.

8. The method of preparing justified typewrit-
ten matter which consists of the steps of typing
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on a stretchable character receiving tape while
feeding the latter synchronously with, and in
overlying relation with respect to a backing
sheet movable between predetermined left and
right hand marginal positions corresponding to
the length of a Justified line, terminating the
writing prior to completion of the movement of
the backing sheet to its right marginal position,
engaging the tape adjacent the last character
written to arrest feeding movement thereof, and
then continuing the movement of the backing
sheet to its right marginal position, and simul-
taneously moving the tape in a feeding direction
by a force exerted at & point adjacent the first
character written to effect an elongation of the
tape intermediate the first and last written
characters until the distance therebetween cor-
responds to the length of a justified line.

4, The combination with a typewriter including
a platen movable between predetermined left,
and right-hand marginal positions; of a backing
sheet on the platen, a stretchable character re-
ceiving tape adapted to be adhered to said back-
ing sheet, means movable with sald platen to
engage said tape at a point adjacent the left-
hand marginal position of the platen and to
move the tape therewlth, relatively stationary
means to engage sald tape at a point adjacent
the right-hand marginal position of sald platen
to cause the portion of the tape Intermediate said
engaging means to be stretched as an incident to

_ further movement of the platen, means to press
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said intermediate portion of the tape into ad-
hering engagement with said backing sheet,
means to sever sald adhered portion of sald tape,
means to return the platen to left hand marginal
position, and a single manually operable means
to actuate sald second mentioned tape engaging
means, sald adhering means and sald severing
means seriatim, '

5. The combination with a typewriter includ-
ing a platen movable between predetermined left,
and right-hand marginal positions; of a backing
sheet on the platen, a stretchable character re-
ceiving tape adapted to be adhered to said back-
ing sheet, means movable with said platen to
automatically engage said tape at a point adja-
cent the left-hand marginal position of the platen
and to move the tape therewith, relatively sta-
tionary means to engage sald tape at a point
adjacent the right-hand marginal position of said
platen to cause the portion of the tape inter-
mediate said engaging means to be stretched as
an incident to further movement of the platen,
means to press said intermediate portion of the
tape into adhering engagement with said backing
sheet and to move said first mentioned engaging
means to released position, means to sever said
adhered portion of sald tape, means to return
the platen to left hand marginal position, and
means to release said second mentioned tape en-
gaging means as an incident to completion of the
return movement of the platen.

6. The combination with a typewriter includ-
ing a platen movable between predetermined left,
and right-hand marginal positions; of a backing
sheet on the platen, a stretchable character re-
ceiving tape adapted to partake of the movement
of the platen and be adhered to said backing
sheet, means movable with said platen to auto-
matically engage said tape as an incident to
movement of the platen to marginal position,
relatively stationary means to engage said tape at
a point adjacent the right-hand marginal posi-
tion of said platen to cause the portion of the
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tape intermediate sald engaging means to be
stretched as incident to further movement of the
platen, means to adhere said intermediate por-
tion of the tape to said backing sheet, automati-
cally operable means to release the flrst men-
tioned tape engaging means from the adhered
tape, means to return the platen to left hand
marginal position, and means to release the sec-
ond mentioned tape engaging means as an in-
cident to completion of return movement of said
platen,

7. The comkination with a typewriter includ-
ing a platen movable between predetermined left,
and right-hand marginal positions; of a backing
sheet on the platen, a stretchable character re-
celving tape adapted to be adhered to said back-
ing sheet, means movable with said platen to
engage said tape at a point adjacent the left-
hand marginal position of the platen and to move
the tape therewith, relatively stationary means
to engage said tape at & point adjacent the right-
hand marginal position of said platen to cause
the portion of the tape intermediate said en-
gaging means to be elongated ds an incident to
further movement of the platen, means to press
said intermediate portion of the tape into adher-
ing engagement with said backing sheet and
means to sever sald adhered portion of said tape.

8. The combination with & typewriter including
a platen movable between predetermined left,
and right-hand marginal positions to effect let-
ter spacing; of a backing sheet on the platen, a
stretchable character receiving tape adapted to
be adhered to said backing sheet, means to en-
gage sald tape at a point adjacent the left-hand
marginal position of the platen and move the
tape with the platen, means to engage the tape at
a point intermediate the left and right-hand
marginal positions of the platen to cause the por-
tion of the tape intermediate sald engaging means
to be elongated as an incident to further move-
ment of the piaten, and means to press sald inter-
mediate portion of the tape into adhering engage-
ment with said backing sheet.

9. The combination with a typewriter including
a platen movable between predetermined left, and
right-hand marginal positions to effect letter
spacing; of a backing sheet on the platen, a
stretchable character receiving tape adapted to
be adhered to sald backing sheet, means to en-
gage said tape at a point adjacent the left-hand
marginal position of the platen and move the tape
with the platen, means to engage the tape at a
point intermediate the left and right-hand mar-
ginal positions of the platen to cause the portion
of the tape intermediate said erigaging means to
be stretched as an incident to further movement
of the platen, and a key to actuate sald second
mentioned tape engaging means and to release
sald platen for a continuous movement to its
right-hand marginal position.

10. The combination with a typewrlter includ-

- ing a platen movable between predetermined

left, and right-hand marginal positions to effect
letter spacing; of a backing sheet on the platen,
a stretchable character recelving tape adapted to
be adhered tc sald backing sheet, means to en-
gage sald tape at a point adjacent the left-hand
marginel position of the platen and move the
tape with the platen, means to engage the tape
at a point intermediate the left and right-hand
marginal positions of the platen to cause the por-
tion of the tape Intermediate sald engaging
means to be elongated as an incident to further
movement of the platen, and key controlled
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means to press said intermediate portion of the
tape into adhering engagement with said back-
ing sheet, to sever the adhered portion of the
tape and release said first mentioned tape en-
gaging means, to line-space said backing sheet,
and to return said platen to left hand marginal
position. . .

11. The combination with a typewriter includ-
ing a platen movable between predetermined left
and right-hand marginal positions to effect let-
ter spacing and types arranged to impact said
platen at a common point; of a backing sheet
on the platen, a stretchable character receiving
tape adapted to be adhered to said backing sheet,
means to guide said tape for movement in prox-
imity to said backing sheet, sald guide means
including & part lying intermediate said backing
sheet and tape and projecting across the point
of impact of sald types, means operable as an
incident to movement of sald platen to left hand
marginal position to engage sald tape on a line
adjacent, and to the left of, the point.of impact
of the types and to move the tape with the platen,

‘and relatively stationary means to engage the

tape at a point intermediate the left and right-
hand marginal positions of the platen on a line
adjacent, and to the right of, said impact point
to- permit the portion of the tape intermediate
said engaging means to be elongated as an inci-
dent to further movement of the platen to align
the first and last written characters with prede-
termined marginal positions.

12. The combination with a typewriter includ-
ing a platen movable between predetermined left
and right-hand marginal positions to effect letter
spacing and types arranged to impact said platen
at a common point; of a backing sheet on the

~ Dlaten, a stretchable character receiving tape
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adapted to be: adhered to said backing sheet,

means to guide sald tape for movement in prox-
imity to said backing sheet, said guide means in-
cluding a part lying intermediate said backing
sheet and tape and projecting across the point of
impact of said types, means to engage said tape
to the left of said impact point when said platen
is in left hand marginal position and thus move
the tape with the platen, stationary means to
engage the tape at a point intermediate the left
and right-hand marginal positions of the platen
and to the right of said impact point to cause

the portion of the tape intermediate said engag-.

ing means to be elongated as an incident to fur-
ther movement of the platen, and means to press
said intermediate portion of the tape into ad-
hering engagement with said backing sheet as
an incident to completion of the movement of
the platen to right-hand marginal position.

13. The combination with a typewriter includ-
ing a platen movable between predetermined left
and right-hand marginal positions to effect let-
ter spacing and types arranged to impact said
platen at a common point; of a backing sheet on
the platen, a stretchable character receiving tape
adapted to be adhered to said backing sheet,
means to guide sald tape for movement in prox-
imity to said backing sheet, sald guide means
including a part lying intermediate said backing
sheet and tape and projecting across the point
of impact of said types, means to engage said
tape to the left of sald impact point when said
platen is in left hand marginal position, and thus
move the tape with the platen, stationary means
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to engage the tape at a point intermediate the

left and right-hand marginal positions of the
platen and to the right of sald impact point, to
cause the portion of the tape intermediate said
engaging means to be elongated as an incident to
further movement of the platen, means to. press
said intermediate portion of the tape into adher-
ing engagement with said backing sheet, and

means to sever said tape on a line adjacent, and-

to the left of the end of the projecting part of
sald guide means. .

14. In a device of the character described, the
combination of a platen and a backing sheet

‘thereon, of a character receiving medium adapt-

ed to be pressed into adhering engagement with
said backing sheet, and means to press said char-
acter receiving medium into adherence with said
backing sheet including a rockable frame, a plu-
rality of pressure bars supported on said frame,
and means to rock said frame to move said pres-

- sure bars into and out of pressing position. .

15. In a device of the character described, the
combination of a platen movable in letter space
increments with respect to a printing point, a
stationary platen to shield the first-mentioned
platen at the printing point, a roll of character
receiving medium in the form of a tape, means
to guide said tape longitudinally of the axis of
movement of said movable platen past said print-
ing point, and means on said movable platen to
engage said tape to move the latter therewith.

16. In a device of the character described, the
combination of a platen movable in letter space
incrments with respect to a printing point, a
stationary platen to shield the first-mentioned
platen at the printing point, a roll of character
receiving medium in the form of a tape, and
means to guide said tape longitudinally of the axis
of movement of the platen past said printing
point. .

17. In a device of the character described, the
combination of a platen movable in letter space
increments with respect to a printing point, a
backing sheet arranged to move with and nor-
mally to said platen to successively expose related
parallel lines thereof to said printing point, a
tape of character receiving medium arranged to
be fed longitudinally of the axis of letter space
movement of said platen past sald printing point,
and means to assemble substantially equal lengths

~ of said tape on said backing sheet in the succes-

sive lines of the latter which are exposed to the
printing point as an incident to the movement of
the backing sheet normally of the axis of the
platen.

'18. In a machine of the class. described, the
combination of a carriage adapted to receive a
sheet medium, keys, means operable to feed said
sheet medium in one direction, a tape medium,
means under control of saild keys to feed said tape
medium in step-by-step movements in a direction
normal to the described direction of movement
of saild sheet medium and in overlapping rela-
tion with respect thereto, and separate key means

.operable to sever successive substantially equal

lengths of said tape and to apply the same to said
sheet medium in timed relation with the first
mentioned feeding movement of the latter to pro-
duce a columnar arrangement of successive
lengths of said tape on said sheet.

JOSEPH SPIELVOGEL.
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