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This invention relates to a stepping and justi-
fying mechamsm and is shown in connection with
the carriage feed of a typewriter for letter and
word spacing, An object of the invention is to
provide an escapement for typewriters in which
the steps of the stepping mechanism can be
varied as desired; another object is to provide
an escapement for a typewriter carriage in which
the steps are adjustable and which may be cper-
ated in opposite gierctions and another object of
the invention is to provide g stepping motion for
the carriage of g typewnter operated by a friction
wheel, These and other objects of the invention
will be more particularly understood from the
followmg specification and the accompanying
drawings in which

Fig. 1 is a front elevation of the invention ap-
plied as a justifying mechanism to control the
linear motion of a typewnter carriage;

PFig. 2 is an end elevation, partly sectioned, cors=
responding to Fig. 1;

Fig. 3 is a front elevation of the mechanism
applied to an escapement, and

Fig. 4 is a front elevation of the adaption of
the invention for front ahd back spacing of the
typewriter carriage,

This apphcatxon is o division of application
Serial No. 335,391, ﬁled May 15 1940, now Patent
No, 2,283,680, issued May 19, 1942, relating to a
Justlfylng mechanlsm

In this invention a member of the typewriter
carriage is held in frictional engagement with a

_roller of the steppmg mechanism. This roller is

re1eased for a limited movement by each opera-
tion of the typewriter keys, - The extent of the
movement is adJustable by a cam and index lever
so that this adjustment may be made to justify
the typewrltten lines so that they will end evenly
one below the gther, The adjustment is obtained
by an arm which fr;ct;onally engages the roller
and has an gngular movement about the roller
that is readily gdjusted to limit the steps pro~
duced by this arm as the keys are operated. In
the application of the invention to a typewriter
carriage it is necessary to release the carriage
for one step after the key is opsrated and for
this purpose the stepping action is produced by
a spring which moves the lever against the action
of the keys

The movement of the typewriter carriage may
be obtained by the movement of the lever en-
gaging the friction roller and the power for ob-
taining this operation may be obfamed from the
operation of the keys, or may be operated pneu-
matically and controlled by the keys as in the
above referred to application.
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When the typewriter carriage is biased to the
return position as by a spring the invention is
apphed as an escapement in which a lever en-
gages the roller and holds it in position while
the stepping lever is restored to the starting po-
sition so that it may release the carriage for
one step when the key is released.

When the mechanism is to be applied as a
back-spacer to space the carriage backwards as
well as forwards, a first lever. is provided oper- -
ated by the ordinary keys for stepping the car-
riage in the normal direction and a second lever
is prov1ded reversed with respeet to the first lever
so that it retates the friction roller in the op-
bosite direction. This second lever is operated
by the back spacing key and the operation of this
key holds the normal spacing lever inactive so
that the back spacing is operated without releas-
ing the forward spacing,

The mechanism is applied for operating g sheet
feeding mechanism through a roller in whieh
one, or preferably a pair, of magnets may be used
in which the circuit of these magnets is inter-
mittently eontrolled o produce a stepping move-
ment of the roller to the extent desired. When
automatm control is required in this form of
sheet feeder a system using a photo-electric cell
influenced by the movement of the sheet, may
be used to control the circuit of the magnets and
to stop their action when the desired position is
reached,

Adjusting an object having linear motion

A commen form of linear motion to which
justifying mechanisms- have been  adapted  is
found in the letter spacing of a typewriter. An
adaptation of this invention for this purpose is
shown in Figs. 1 to 4 inclusive. The letter spac-
ing of the carriage of a typewriter is a relamvely
small movement and when the carriage is mount-
ed on antifriction bearings this movement may
be obtained by relatively little energy, as for in-
stance, by the return of gz spring after it has
been expanded, In one application the letter
spacing of the carriage is obtained by the energy
applied to the writing keys; the carriage makes
one step upon the return of each key aft er writ-
ing a character or by the operation of the spacer
bar. In this application the retracting spring
for the carriage is not required. When applied
to a carriage with a retracting spring the justi-
fymg mechanism operates like an escapement,
releasing the carriage for a linear movement cor-
responding to letter spacing for the operation of
each key,

Normally, the letter spacing is uniform, but
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when it is desired to increase or decrease spacing
the movement of the drum is adjusted by a cam
which is set for the spacing desired. In appli-
cation, if the normal spacing provides for ten
characters to the inch and the end of a line is
approached which will be justified if eight char-
acters are spaced in one inch, the adjusting cam
is set for eight spaces and the linear movement
of the carriage is controlled accordingly. As
this mechanism does not use a ratchet but in-
stead uses a friction wheel to control the ad-
justed object, the variation in the control can
be introduced at any point. .

In the drawings, 201 is the supporting frame of
the justifying mechanism which is suitably se-
cured to the body of the typewriter, 262 is a fric-
tion wheel mounted on shaft 16, supported by
frame 281 and frictionally engaging the rib 283
which is pivoted at 204 in the frame 285 of the
carriage. 'This rib is supported between a soft
rubber cushion 266 on the top and a correspond-
ing cushion 266a on the bottom which provides
for its vertical movement on the pivet 284. The
rib is held in frictional engagement with wheel
202 by the rolier 207, mounted on arm 208, piv-
oted at 209 and held under tension by spring
210. In this construction the carriage is moved
by a corresponding movement of the Iriction
wheel. The rib 202 is an integral part of the
carriage. i

The drum 13 is rigidly secured to the friction
wheel 202 and rotates  therewith. This drum is
engaged by the shoe 20, controlled by lever 2!,
pivoted to arm 23 and normally held in engage-
ment with the drum by the spring 2i!. The uni-
versal bar 214 is depressed when each of the keys
215 "is gepressed. This applies ‘tension to the
connection 218, connecting to shoe 20 to release
the ‘shoe from the drum against the tensicn of
spring ‘211, When the shoe is released spring
27 returns arm 23 to the position as determined
by the cam 218, and ‘when the operated key 215
releases- the ‘universal bar 214 the spring 2{I
brings. the shoe into engagement with the drum
and rotates the drum to correspond with the free
movement of arm 23. The connection to 216 is
made through an equalizing spring 2i7 so that
the movement of bar 2{4 may not retard the
normal: operation” of the keys. - When it is de-
sired to release the adjusting mechanism and
permit the free movement of the carriage. the
cam 213, through shaft 212, is brought into en-
gagement with the lever 2! to release the shoe
from the drum. ‘

The movement of arm 28 is limited by the stop
screw 25 in the lug 252 and by the cam 218,
mounted on shaft 219, which is rotated by arm
220 and. connected by rod 221 to the adjusting
lever 222, This lever is graduated to indicate
in its various positions of adjustment the letter
spacing that is provided by the movement of cam
218 to restrict the movement of arm 23 and it
may be brought into operation at any position
in writing a line so that the line will justify.
For instance, if it is known that eight normal
spaces are required to complete a line and only
six letters are available, the stepping of the car-
riage is increased by adjusting lever 222 so that
the eight spaces will be reduced to six by in-
creasing the length of each space.
eter of the drum {3 is larger than the diameter
of the friction wheel 262 so that a close adjust-
ment can be chtained in the operation of the sys-
tem. - The leverage of 222 can be increased to
provide for close adjustment. Friction roller 262

The diam--
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4
and operating drum or roller i3 are an integral
construction.

The application in Fig. 3 performs the func-
tion of an escapement in which the spring 223
connecting to stud 224 normally retracts the rib
The drum i3 is provided with a lever 21
and a shoe 28 which is operated by the keys 215,
corresponding to the mechanism in Fig, 1.. In
addition, the drum is provided with the lever 226,
secured to a fixed pivot 227 and having the shoe
228, which engages the drum 13; through connec-
tion 225 and 229 to the lever 2!, when Ilever
21 is moved to the released position by the oper-
ation of the universal bar 2{4. In operation,
when a key is depressed, lever 21 is lowered to
release brake shoe 20 and to permit spring 27 to
restore arm 23 to the position fixed by stop 26.
At the same fime lever 226 is lowered to bring
shoe 228 into engagement with the drum and to
hold the drum against rotation when the writing
impression is made. When the key is released
spring 211 moves lever 21 to bring shoe 29 into
engagement with the drum and, at the same time,
shoe 228 is released and the drum is free to ro-
tate corresponding to the free movement of arm
28, which released space is taken up by spring
223. When this position is reached, shoe 2§ holds
the drum until the next operation of bar 214.
The friction wheel 202 connects with the drum
{3 by the ball ratchet 23{ to permit the car-
riage to be moved against the action of spbring
223. When it is desired to release the carriage
from the justifying mechanism, the wedges 230
are forced under rib 283 to release it from en-
gagement by the friction wheel 202,

The mechanism shown in Fig. 4 corresponds
with the mechanism in Fig. 1 with the addition
of a back spacer. This comprises the arm 23q,
normally held in the starting position by spring
270 and pivotally supporting the end of lever 232
which applies shoe 233 to the drum 13 against
the action of spring 234, to rotate the drum in
the opposite direction to that preduced by lever
2|. The back spacing is produced by back spac-

° ing key 215b, connecting by 241 and 243 to the

arm 23§, pivoted at 237 and connecting by 235
with lever 232. Arm 236 is provided with a hook
288 which engages a complementary hook 239 on
lever 21 when this lever is in position to engage
the drum.

As shown in the drawing, key 215a is depressed
and-the lever 21 is released from the drum and
arm. 23 is restored to the position at stop 26,
and ‘during the operation of the universal bar
214 the lever 232 remains inactive, When the
back spacing key 215b is operated arm 238 en-
gages lever 21 and releases shoe 28 but does not
permit the arm 23 to be moved to the position
against stop 26 because of the engagement of
hooks 238, 239, At the same time lever 232 is
depressed to apply shoe 233 to rotate drum 13 in
the reverse direction. Back spacing is thus pro-
vided for while the forward spacing is suspended.

Having thus described my invention, I claim:

1. A justifying mechanism comprising a car-
riage to be adjusted in a linear direction, a driv-
ing connection to move said carriage step by step
comprising a drum engaging said driving connec-
tion, a friction shoe for said drum, a lever mov-
able with said drum and for applying said shoe
to the drum, means for adjusting the rotational
movement of said lever, to alter the distance of
said steps to justify a line, and means for oper-
ating said lever to rotate the drum.

2, A Justifying mechanism comprising a car-.-
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riage to be adjusted in a linear direction, a ro-
tatable drum operatively connected with the car-
riage, an arm pivoted to rotate ahout the axis
of said drum, means for adjusting the rotational
movement of said arm, a lever pivoted at one end
to said arm and carrying a friction shoe engaging
said drum, means for disengaging said lever from
said drum, and a spring engaging said lever for
rotating said drum and for restoring said arm to
the starting position.

3. A justifying mechanism for a typewriter
carriage comprising a roller operatively connect-
ed with said carriage, a lever having a limited
movement about the axis of said roller and fric-
tionally engaging said roller, a cam for adjust-
ing the movement of said lever, means for re-
leasing and moving said lever to the extent of
said movement, and means for engaging said lever
with said roller and restoring said lever fo the
starting position.

4. A ratchet-like mechanism for a typewriter
carriage comprising a roller operatively engaged
with said carriage, 2 lever having a limited move-
ment about the axis of said roller and engaging
said roller, means operated by each key of the
typewriter for releasing said lever from the roller,
a spring for moving said lever and roller to the
extent of said movement and a spring for engag-
ing the lever with the roller and restoring said
lever to the starting position upon release of the
key.

5. A ratchet-like mechanism for a ftypewriter
as in claim 4 with spring means for providing
frictional engagement between said roller and
the member moving with the carriage.

6. An escapement mechanism for a typewriter
carriage having a bias comprising a roller opera-
tively connected with said carriage, a first lever
having a limited movement about the axis of said
roller, frictionally engaging said roller to rotate
it in one direction, a second lever on a fixed pivot
frictionally engaging said roiler to prevent its
movement by said bias and means operated by
each key of the typewriter for bringing the sec-
ond lever into engagement with the roller and
restoring the first lever to the starting position
on the initial movement of the type key, and
means moving the first lever to rotate the roller
and release the second lever from the roller on
the return on the key.

7. A back spacing mechanism for a typewriter
carriage, comprising a friction roller operatively
connected with the carriage, a first lever engag-
ing said roller and having a limited movement
about the axis of said roller for moving said roller
in the normal direction, a second lever engaging
said roller reversed with respect to the first roller
and having a limited movement about the axis
of said roller and means operated by a back spac-
ing key of the typewriter for engaging the second
lever and releasing the first lever from the roller,
to back space the carriage.

8. A back spacing mechanism for a typewriter

carriage, comprising a friction roller operatively
connected with the carriage, a first lever engag-
ing said roller and having a limited movement
about the axis of said roller for moving said roller
in the normal direction, a second lever engaging
said roller reversed with respect to the first roller

and having a limited movement about the axis of 7

said roller, means operated by a back spacing
key of the typewriter for holding the first lever
inoperative and operating the second lever to back
space the carriage.
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9. An escapement mechanism for a typewriter
carriage having a bias, an operating roller oper-
atively connected with said carriage through a
ratchet mechanism, means for operating said
operating roller in steps by the keys of the type-
writer, means controlled by said keys for holding
said operating roller against rotation by said bias,
and said ratchet mechanism permitting the free
return of said carriage against said bias.

10. An escapement for typewriters comprising
a carriage, a friction roller means operatively con-
nected with said carriage to determine its move-
ment, a lever frictionally engaging said roller
means and having a movement about the axis of
the roller, an adjustable cam for limiting the
movement of said lever;, and means controlled by
each key of the typewriter for operating said lever
to the extent of the movement as determined by
said cam and to effect a corresponding movement
of said carriage.

11. An escapement for typewriters comprising a
carriage, a friction roller operatively connected
with said carriage to restrict its movement, means
operated by the keys of the typewriter for effect--
ing limited variable length movements of said
roller by each key in a normal direction, and
means operated by a back spacing key of the
typewriter for effecting a limited reverse move-
ment of said roller. ‘

12, A justifying mechanism comprising a car-
riage to be adjusted in a linear direction, a rotat-
able drum operatively connected with said car-
riage, a first arm pivoted to rotate about the axis
of said drum, a second arm pivoted to rotate about
the axis of said drum, means for adjusting the ro-
tational movement of said arms, a lever for each
arm pivoted at one end to the arm and means on
said levers for engaging the drum to rotate it
in opposite directions, and means for operating
said levers. .

13. An escapement for typewriters comprising
a carriage, roller means operatively connected
to said carriage, a lever frictionally engaging said
operating roller and having a- movement about the
axis of said roller, a cam for restricting the free
movement of said lever upon release thereof,
means for adjusting said cam, means connected
with the type bar for releasing said lever from
operative engagement with said roller, means for
actuating said type bar, and a spring for moving
said lever to rotate said roller in the normal direc-
tion.

MATTHEW H. LOUGHRIDGE.
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