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This invention relates to attachments for
typewriters, and its general object is to pro-
vide a device for regulating the line spacing
movements of the platen of a typewriter

8 whereby these movements may be varied from
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a minute fraction of an inch and upward,
to provide spaces of a multiplicity of widths
within certain limitations with the result
spaces of any desired widths may be provided
to meet existing writing conditions.

A further object of the invention is to
provide a variable line spacing device for
typewriters, that is adapted to replace the
usual single, double and triple lines spac-
ing means now in general use on typewriters
of various makes by a line spacing device
that is capable of providing spaces of a width
less than the width of the space formed by
the usual device when the latter is set for
single spacing, and also spaces that are wider
than the width of the usual single space,
with the result the device has many ad-
vantages over the spacing means now gen-
erally employed, and is especially useful in
writing on ruled forms and the like, as when
the device is once adjusted to the ruled lines
of the form, the spaces are retained in ac-
cordance with the lines, therefore the oper-
ator can proceed without further attention
to the spacing device.

Another object of the invention is to pro-
vide a variable line spacing device for type-
writers, that is simple in construction, rea-
sonably inexpensive to manufacture and in-
stall and is efficient in operation and service.

This invention also consists in certain other
features of construction and in the combina-
tion and arrsngement of the several parts,
to be hereinafter fully described, illustrated
in the accompanying drawings and specifical-
ly pointed out in the appended claims.

In describing my invention in detail, ref-
erence will be had to the accompanying draw-
ings wherein like characters denote like er
corresponding parts throughout the several
views, and in ‘which:

Figure 1 is a fragmentary top plan view
illustrating the application of one form of
my invention to a typewriter.

Figure 2 is an edge elevation taken at right
angles to Figure 1.

Kigure 8 is a sectional view taken approxi-
mately on line 3—3 of Figure 1, loogmg in
the direction of the arrows.

Figure 4 is a sectional view taken approxi-
mately on line 4—4 of Figure 2.

Figure 5 is a detail view of the pawl operat-
ing and setting housing.

Figure 6 is an edge elevation of one of
the spur gear disks which forms a part of
one of the sets of the planetary or crypto
gears.

Figure 7 is a view of one of the ratchet
internal gear rings. :

Figure 8 is a sectional view taken through
a fragmentary portion of a slightly modified
form of the invention.

Figure 9 is a view showing the pawl hous-
ing for the form of the invention as shown
in Figure 8, with the pawl operating levers
disposed with their pawl engaging ends in
their lowermost position. :

Referring to the drawings in detail, the
reference numeral 1 indicates the platen
frame of a typéwriter, and 2 the platen and
my device is designed to take the place of
the usual ratchet wheel which is secured to

the platen shaft on the right hand side
thereof.

In the form of the invention as shown,
the platen 2 is provided with a circular recess
3 formed in one end and extending central-
ly from this recess and formed in the platen
is a square cornered socket 4 which receives
for slidable movement therein the squared
end 5 of the platen operating stem or axle
6. The axle 6 is disposed in the usual bear-
ing 7 secured to or formed with the platen
frame 1 and has secured to its outer end an
operating knob 8.

Secured to the shaft through the instru-
‘mentality of a pin or other securflng means

~1s a friction disk 9 having a diameter of
a size whereby it will move freely in the
circular recess 3 as will be apparent upon
inspection of Figure 4. .

A coil spring 10 surrounds the axle 6 aml
has its end convelutions disposed between the
friction disk 9 and the inner surface of the
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recess 3. This construction provides a clutch
for the device whereby it can be operated
through the medium of the knob 8 or the
variable line spacing feature which will now
be described.

Mounted for rotation on the shaft and be-
ing disposed in face to face relation with
respect to the platen 1 is a disk 11 having a
diameter the same as that of the platen and
extending outwardly from the disk in equi-

distantly spaced relation with respect to each.

other are a plurality of pins 12 which are se-
cured in said disk in any well known man-
ner. In the form of the invention as shown,
I use six of these pins 12 as will be noted
upon inspection of Figure 3. Tach of the sets
of planetary or cryto gears include a hubbed
disk 13 all of the same diameter and also be-
ing of the same diameter as the disk 11 and
the platen. The hubs of the-disks 13 are
formed with teeth to provide spur gears
which for distinction are indicated by the
reference numeral 14. ‘Extending from the
outer side of each of the disks 13 and secured
therein are pins 15, and these pins 15 are ar-
ranged in groups of six in the form of the in-
vention as shown with the groups disposed
in alignment with each other and the pins
of each group in circular form disposed con-
centrically with the axis of the disks 13.

The pins 15 are also arranged in circular
alignment with the pins 12 and these pins
have loosely mounted thereon pinions 16
which mesh with the spur gears 14 and the
internal gear. teeth of ratchet internal gear
rings 17 which have formed on their outer
periphery ratchet teeth 18 disposed in a man-
ner as best shown in Figure 7 of the draw-
ings. An outer disk 19 is provided and this
disk 19 is formed with serrated periphery 20
and is provided with a spur gear 21 to ac-
commodate the pinions carried by the pins
of the outermost hubbed disk 13.

Arranged in the front right hand corner of
the platen frame is a right angle bracket 22
which has one portion formed with a bearing
sleeve 23 for the purpose of accommodating
the shank of the line spacing handle 24. The
shank has formed with its inner end a lug 25
which is bifurcated for receiving a normally
downwardly directed arm 26 having its lower
end pivotally secured to a link 27 which is
pivotally secured midway its ends to the said
portion of said right angle bracket, as best
shown in Figure 8 of the drawings. Stub
shafts 28 are pivoted in said portion of the
right angle bracket and the adjacent end of
the platen frame, and these stub shafts 28 are
fixed to the ends of a base piece 29 of a pawl
housing 30 which as shown is substantially
semi-cylindrical in shape and has extending
from one end thereof a pin which pivotally
receives one end of a link 31 while the op-
posite end of said link 31 is pivotally secured
to the link 27.
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- By this construction, it will be apparent
that when the handle 24 is operated, that the
pawl heusing will be moved in a vertical plane
on the shaft 28.

The arcuate wall of the pawl housing is
formed with a plurality of spaced slots 32
having recesses formed 1n one of their walls
for the purpose of accommodating teeth ar-
ranged on one side edge of pawl operating
levers 33 which extend through the slots 82
and are pivoted intermediate their ends in
the pawl housing 30 as shown. Each of the
ratchet rings is provided with a pawl indi-
cated by the reference numeral 34 and these

~pawls have one of their ends pivotally se-
cured in the housing 30 while their opposite
ends are inclined downwardly for engage-
ment with the ratchet teeth 18.  The height
of these pawls are regulated by the levers
33. '

Secured to the right angle bracket 22 and
extending in an upwardly inclination there-
from are a plurality of spring arms 35 having
secured to their free ends rollers 36. A spring
arm 35 is provided for each one of the ratchet
rings and the rollers thereof are disposed in
contacting engagement with the ratchet
teeth 18 thereof as best shown in Figure 3,
so as to prevent casual retrograde movement
of the ratchet rings as will be apparent.

The outer disk 19 is provided with a spring
arm 37 which also has one end fixed to the
underside of the right angle bracket 22 while
its opposite portion is arranged in contacting
engagement with said outer disk 19 as best
shown in Figure 2. ' ]

In Figure 8 of the drawings, I have illus-
trated a slightly modified form of my inven-
tion and in this form, it will be noted that I
have eliminated the spur gear, pinions and
ratchet ring, from the outermost disk which
for distinction is indicated by the reference
numeral 38. This disk 38 is however pro-
vided with pins 89 which secure the same to
the adjacent hubbed disk 13. The outer pe-
riphery of the disk is serrated in the same
manner as the outer periphery of the disk 19,
whereby this disk 38 may be operated by hand
for moving the respective planetary gearing
sets and it is also operable by a pawl regu-
lated by a lever which for distinction is indi-
cated by the reference numeral 40 and this
¥awl is engageable with ratchet teeth 41

ormed on the disk 38 inwardly of its ser-
rated portion. Inthe forms of my invention
as illustrated, there are three ratchet teeth on
the disk 38 for every two on the ratchet rings,
but the teeth on the disk 38 are smaller which
results in disposing them closer togethar,
which is also due to the fact that the circum-
ference of the tooth bearing portion of the
disk 38 is the same as the periphery of the
ratchet rings. - ’

The arrangement of the pawls of course
effect the movement of the ratchet rings, and
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the disk 38, and when the teeth of all of the

levers 33 and the lever 40, are in the lower-

most recesses of the slots formed in the pawl

housings, the pawls become inoperative as to

the respective ratchet rings and teeth 41 of the
5 disk 88. When all of the teeth of the levers
33 and tooth of the lever 40 are in the recesses
next to the bottom recesses, the pawls are ad-
justed to move the ratchet rings and the disk
38 the distance of one ratchet tooth space, and
when the teeth of all of the levers 33 and
tooth of the lever 40 are in the recesses above
the last mentioned recesses, the pawls move
the ratchet rings and disk 38, the distance of
two ratchet teeth spaces, which is the greatest
distance the ratchet rings can be moved in the
-form as shown, but the paw! of the disk 38 is
capable of further adjustment for moving
the disk 38 a distance of three ratchet teeth
spaces, as it will be noted from Figure 9 that
four recesses are provided for the lever of
the pawl of the disk 38,

While I have shown the proportion of the
inner spur gears to the outer ratchet rings as
being of & ratio of one to two, it will be obvi-
ous that this proportion may be one to three,
one to four or one to any other integer or
whole number.

By inspection of Figure 3, it will be seen
that if the ratchet ring or gear 17 and spur
gear of the innermost set of planetary gearing
rotate in the same direction, either at uniform
angular velocities, intermittently or alter-
nately through the same angle, they will im-
g5 part to the pinions 16 thereof a planetary
movement in the same direction and through
the same angle, each gear contributing to this
planetary movement in proportion to the
ratio of the pitch diameter of one to that of
the other, which in this case as above set forth
is as two is to one. That is to say, the gear
17 will impart to the axis of the pinions 16
and consequently to the pivots or pins 12
carried by the disk 11, and the platen re-
spectively, two-thirds of its angular move-
ment and the gear 14 likewise one-third of its
movement, so it may be stated that if the
ratchet ring gear 17 is rotated through one
ratchet space, it will rotate the platen through
two-thirds of that angle which will measure
approximately one-fitth of inch on the cir-
cumference of the platen and this movement
may be termed one unit line space. The rea-
son this movement is imparted to the platen
rather than to the other sets of planetary
gearing is due to the fact that the platen 1s
free to move while the gearing is restrained
by the spring arms 85 anid 37. The movement
of the gear 17 of the innermost set through
60 one ratchet tooth space will move the platen

one line space either alone or in addition to
the motion coming from any other ratchet
- ring gear 17 of the other sets that may be
moved at the same time.
8  Proceeding to the ratchet ring or gear 17
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of the next set of planetary gearing, it will be
seen that the parts of this set function the
same way, that is if the ratchet ring or gear
17 of the said next set of platen gearing is
rotated through one ratchet space, it will
transmit two-thirds of its movement or one
line space to the spur gear of the innermost
set, which will pass one-third of its motion
on to the pin or pivot carried by the disk 11,

‘and the platen. In other words, a movement

of one ratchet space of the ring gear 17 of the
set next to the inermost set, will impart to
the platen a movement of one-third of a line
space either alone or in addition to any move-
ment coming from any other ratchet ring
gears so that if both ratchet ring gears of
the innermost set and the next preceding set
are operated simultaneously through one
ratchet space they will move the cylinder
through one and one-third line spaces. Ex-
tending the same principles to the remaining
sets it will be found that one ratchet space
movement of the ratchet ring gear 17 of the
third set will move the platen one-ninth of
a line space, the ratchet ring gear 17 of the
fourth set one-twenty-seventh of a line space,
and . the ratchet ring gear 17 of the last set
one-eighty-first of & line space. The disk 38
is ‘capable of moving the platen a slightly
greater distance than the last set of planetary
gearing in the form of the invention as shown
in Figure 4 due to the fact that the pawl of
the ratchet teeth of the disk 38 moves the
same a distance of three ratchet teeth spaces
instead of only two which is the distance that
the pawls of the teeth of the ratchet rings or
gears 17, are capable of moving the same as
above set forth.

By my device, the line space movements of
the platen may be regulated from a minute
fraction of an inch and upward including
a space equal to the width of a space provided
by the usual line spacing device now employed
when the latter is set for three spaces. The
platen can be regulated to this three line
space when use is made of the outermost disk
38 as shown in Figure 8, and all the pawls are
set to operate their respective ratchet rings
and disk 38 through the greatest Aumber of
ratchet teeth spaces.

While a space of the greatest width is pro-
vided by the form of the invention as shown
in Figure 8, the width of the spaces decrease
in the successive use of the sets of planetary
gears from the innermost set outwardly, and
when the outermost set of planetary gears as
shown in Figure 1, or the disk 38 in Figure 8 is
operated alone through a single ratchet tooth
space by their pawls, the space provided by
such operation will be the smallest possible
in esch form of the invention as the movement
imparted to the platen by use of the single
sets of gears decrease in descending geometri-
cal progyession with the use of the sets of the
planetary gears from the innermost set out-
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wardly. It has been set forth however that
the disk 38 is capable of imparting a slightly
greater distance to the platen than the outer-
most set of planetary gears so as to provide
for the three line space when the pawls are
set to operate through their greatest number
of ratchet teeth spaces. '

When it is desired to disconnect the variable
line spacing structure from the platen, the
axle can be shifted longitudinally for dis-
posing the friction disk out of contact with re-
spect to the disk 11, and when the friction disk
is disposed accordingly, the platen can be
rotated .in the usual manner throygh the
medium of the knob 8, ' :

. While I have disclosed a plurality of sets
of planetary gearings disposed for coopera-

tion, I want it understood that I may employ

oniy one set with the disk 11 and 20 of the
form of the invention as shown in Figure 1
and with the disk 11 and disk 88 as shown
in the form of the invention in Figure 8.

It is thought from the foregoing descrip-
tion that the advantages and novel features
of my invention will be readily apparent.

I desire it to be understood that I may
make changes in the construction and in the
combination and arrangemunt of the several
paris, provided that such chianges fall within
the scope of the appended claims.

Whot T claim is:

1. A variable line spacing device for a
typewriier comprising an axle. a knob se-
cured to one end thereof, means for securing
the opposite end to the platen of the type-
writer, a plurality of seis of planetary gear-
ing loosely surrounding the axzle, & disk hav-
ing comnection with one of said sets and being
disposed at the inner ends therecf, means
for connecting all of said sets for cooperation,
vlutch means ror connecting the sets with said
axle, and means for operating one or more
sets. . .

2."A variable line spacing device for s
typewriter comprising an dxle having con-
nectidn with the platen of said typewriter, s
plurality of sets of planetary gearing loosely
surrounding said axle, means for connect-

1ng the sets for cooperative association, cluich

means for connecting the sets with the axle,
ang mesns for operating one or more sets,
and adjusting means for the last mentioned
means.

8. A wvarisble line spacing device for a
typewriter comprising an axle, a plurality of
sets of planetary gearing loosely surmundin%;
said axle, and each set including = hubbed
disk, a spur gear formed with the hub of
each disk, a plurality of pinions, a ratchet in-
ternal ring gear meshing with said pinions,
a disk, means for connecting the pinions
with the disk last mentioned and the respec-
tive hubbed disks for transferring motion
from one set of planetary gearing to another
and the said disk respectively, ratchet teeth
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formed on the periphery of the ratchet in-
ternal gear rings, means engageable with the
teeth of the ratchet internal gear rings for
operating the sets, means for simultaneously
operating the last mentioned means, and ad-
justing means therefor.

4. A variable line spacing device for a
typewriter comprising an axle, a plurality of
sets of planetary gearing loosely surround-
ing said axle, said sets being connected for
cooperative association, means for simultan-
eously and selectively operating the sets, and
clutch means for connecting and disconnect-
ing said sets to the platen of the typewriter.

5. A variable line spacing device for a
typewriter comprising an axle, means for
slidably securing said axle to the platen of
the typewriter, a plurality of seis of plane-
tary gearing loosely surrounding said axle,
means for connecting said sets for coopera-
tive association, a disk having connection
with one of said seis, clutch means ¢ooper-
ating with said disks and connecting said

sets to said azle, 2 hand operated disk in-

cluded in one set and having a serrated pe-
riphery, a ratchet ring included in each
set, pawls adjustably mounted and co-oper-
ating with the ratchet rings for operating

‘the sets, means for regulating the positions

of said pawls with the feeth of said rings and
means for simultaneously operating said
pawls. ‘

8. A variable line spacing device for 2
typewriter comprising an axzle, means for
slidably connecting said axle with the platen
of ,the typewriter, a plurality of sets of
planetary gearing lovssly surrounding said
axle, means for connecting said gearing for
cooperative association, a disk having con-
nection with one of said gearing, means co-
operating with said disk for (ransferring
motion from said gearing to the axle, a ratch-
et internal gear ring included in each set of
gearing, meeans engageable with the testh of
the rings to prevent retrograde movement
thereof, a plurality of pawls engageable with
the teeth for simultaneously or selectively
operating the sets of planetary gearing,
means for regulating the position of said
pawls, means for operating said pawls, and
& handle linked to said last mentioned means.

7. A variable line spacin%device for a type-
writer comprising an axle having connection
with the platen of said sypewriter, a pluralit
of sets of planetary gearing loosely surround-
ing said axle, each set including a hubbed
disk, a spur gear formed with the hub of the
hubbed disk, a plurality of pinions, a rachet
internal ring gear meshing with said pinions,
a disk, means for connecting the pinons with
the last mentioned disk and hubbed disks re-
spectively for transferring motion from one
set of planetary gearing to the other and to
the said disk, retchet teeth formed on the
peripheries of the rachet internal ring gears.
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4 combination hand operated and raichet
disk, ratchet teeth formed on a portion of its
periphery and being greater in number than
the number formed on the ratchet ring gears,
means for connecting said combination hand
operated and ratchet disk to one of the
hubbed disks, pawls adjustably mounted for
imparting circular motion to the combina-
tion hand operated and rachet disk 2nd ratch-
eb ring gears respectively, means for regulat-
g the position of said pawls with respect
to the teeth of said combination hand oper-
ated and ratchet disk and ring gears respec-

 §ively, and means for simultaneously operat-

ing said pawls.

8. A variable line spacing .device for a
typewriter, comprising an axle having con-
nection with the platen of said typewriter, 2
set of planetary gearing loosely surround-
ing said axle and including » hubbed disk, 2
spur gear formed with the hub of the hubbed
disk, a plurality of pinions, & rapchet in-
ternal ring gear meshing with said pinions,
said pinions meshing with the spur gear, 2
disk, means for connecting the pinions with
said disk for transferring motion from the
set of planetary gearing to said disk, ratchet
teeth formed on the periphery of the raicheb
internal ring gear, a combination hand oper-
ated and ratchet disk, ratchet teeth formed on
& portion of its periphery and being greater
in number than the number of teeth on the
ratchet ring gear, means for connecting said
combination hand overated and ratchet disk
to the hubbed disk, pawls adjustably mount-
ed for imperting circular motion to the
ratchet testh, means for regulating the posi-
tion of said pawls -with respect to said
ratchet teeth and means for simultaneously
operating said pawls.

In testimony whereof I affix my signature.

JOHN R, LYLE.



