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" To-all whom, it may conicern:

! . HERBERT H. §TEELE, .OF WATERTOWN, NEW YORK, ASSIGNOR O UNION TYPEWRITER - -
© . COMPANY, OF JERSEY:CITY; NEW JERSEY,’A; CORPORATION OF NEW JERSEY.

© ryrm-wRITiNG MACHINE..

. No.902,012. ,
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" Be it known.that I, H'EBBEi"'x""“H; SrrEELE,

citizen-of the United States; and resident of

. Watertown;.in the county of Jefferson and

5 State of New York, have invented certain

new. -and " useful . Improvements “in -Type-
Writing

- specification.’
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‘15

"My -invention ‘rélat;és' to typewntmg mé-~
chines. and more particularly -to the line
spacing mechanism of such.machines. - The

principal purpose of my inventiol is to pro-

vide mieans for fractional line spacing. =
. My invention consists in certain features of

‘construction -and . combinations - of parts
- which will be described herein’ and: particu-

~larly pointed out in:the appended claims.
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My invention is illustrated-in. the: accom-
panying drawings in which:—" " o o
Figure 1 is a longitudinal section through
the center of a platen roller having my im-
rovements. Fig. 2 is anenlarged view simi-
ar to Fig. 1 of the right-hand end of the
platen. = Figs. 3, 4 and 5 are sectional views
on the line 2= of Fig. 2.and showing the
parts in different positions. - Fig. 6:is'an end
view of the platen roller and line spacing
wheel with certain parts which ‘codperate
therewith. . Fig. 7 is a:perspective view-of a
locking dog used in my construction. - Fig. 8
is a section through the right hand end of a
platen roller showing a modification of my
invention.” Fig.-9-is a face view similar to
Figs. 3,4 and 5, of a modifieation. _

The same parts are designated by the saine
reference characters in different figures of the
drawings. = R

The platen roller consists as usual of & hol-
low wooden cylinder 1° having a rubber

sheath 2. 'At the léft hand end thereis at-

tached to the roller an end piecé 3 having in-
tegral therewith a sleeve 4 through which ex-

tends a spindle 5 fastened to said sleeve by-

,means of a pin 6 passing through said sleeve
and ‘spindle:. Said spindle hes 4t its cuter
“end a finger wheel 7 having a hub 8 rigidly

fastened to the spindlé 5 by means of a. set-

“serew 9. 10 represents one of the end bars
of the platen frame ordinarily used: in ma-
chines of this class. - o RIS TN

At-itsright hand end the wooden cylinder
1 is recessed as shownrat 1Eand recelves:at

the end-of said recess u circular disk 12 hay- {

B .;Sp'eﬁﬁcgﬁo.ii' of Léﬁféi’s“l’at'enﬁ.
" Applieatisn filed July 28, 1903. . Serial No, 186,505,

Machines, of which the following 1s &’

duced end ‘14 of a spindle 15-having at its
-guter end s finger wheel 16:whose hub 17 is

to the end:. of said eylinder an internally
toothed gear 20 by means of screws 21 pass-

and screwed into the wooden cylinder.

rubber sheath 'thus leaving an annular space
22 into  which projects an annular flange: 28
from the line'space ratchet wheel 24." Said

thereon or integral therewith an éccentric-26

‘teeth’ of which mesh with the feeth of thé
gear 20. © T e

wheel 24. " The construction is such that the
of  the wheel 24 but sald 'pin prevents:the

tivelyito the wheel 24..

the gear 27 with 32 teeth:

In the ordinaryoperation of the machine
the wheel 24 13 operated by the usual pawl 30
- and is held in any position to 'which said pawl
-moves it by the usual spring-pressed detent
roller31. "I have also shown in-Fig. 6 the

The parts being in the positions shown in

shaft 15 be turned:by the finger wheel 16 in
the direetion. of the arrow in Fig: 3, the ec-

gear 20 buf 'said pinion 27 will be prevented
ri?rom rotating by the pin 28 engaging:the
side of the slot 29 in wheel 24 whicﬁ"is"pr&

If ‘s complete rotation be.imparted to the
‘shaft 15 the 32 teeth of the:pinion 27 will
‘have enﬁa,g’ed'32 of the teeth of the gear 20,
and - said “pinion " will _hgm’ve‘,‘retlumef -to its

eriginal position shown in Fig. 3." In this

 ‘Patented Oct. 27, 1908.

ing through countersunk holes in said gear
‘Theexternal diameter of the gear 20 is
slightly less than the internal diameter of the' .-

A pin 28 projects from the _‘spﬁr"geat- 27 .
.into a radial slot 29 in the inner face of the

pint 28 is free to move in the slot 29 radially-

I have shown the gear 20 with 40 tée_t_h and

vented from rotating by the detent roller31. -

B ihg’ at itg c’e}"nt;(,‘ei:~ d"h@lé- 13 ,iﬁo receive the-re:
55

‘rigidly fastened.to said spindle by a set screw
18, The'spindle 15 passes through thé other
"end bar 19 of the platen frame. I make the -
wooden cylinder slightly shorter than'its rub-:
| ber sheath at the right hand end and fasten

60

70

line space wheel has a hub 25 journaled upon -
the. spindle  15.  The spindle 15 has. fixed

on which.is journaled a spur pinion 27 the. - |

5

80

pinion 27 from rotating on its bearing’26 rela- -

85

90,

usual pressure rollér 32 and platen scale 33. .

Figs. 3 and 6, it will be ‘observed tliat if the -

95

centric 26 will move the pinion 27 50°as to -
cause the same toroll over the internal tooth

100 -
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movement the 32nd tooth of the pinion 20

will have been brought to the position oceu-

pied in Fig. 3 by the first tooth of said gear so

that the gear 20 will have been rotated to the
5 extent of 8 teeth. It would thus require 5
complete rotations of the shaft 15 to 1mpart
one complete rotation to the gear 20 and the
platen roller. The one-fifth rotation of the
wheel 20 caused by one complete rotation of
the shaft 15 is not uniformly distributed
throughout the whole of the rotation of the
shaft 15, owing to the fact that the pinion 27,
moving eccentrically as it does; is swung to a
_-certain extent back and forth on the pin 28 as
a pivot; but this inequality of motion is not
important in a mechanism of this descrip-
tion. Fig. 4 shows the parts after the shaft
15 has been rotated about 90° from the posi-
tion shown inr Fig. 3, and Fig. 5 shows the
parts after said shaft has been rotated about
180° from the position shown in Fig. 3 One
-of the teeth of the gear 20 has been marked
with the letter “«’" in these figures, to show
its motion. "Whils the pinion 27°does move
about the pin 28 slightly as a pivot, the pin
prevents the pinion 27 from making a rota-
tion relative to the wheel 24. S '

It will be observed that the mechanism
described constitutes a differential gear con-
nection between the platen roller and the line
space wheel whereby any degree of .motion
may be imparted to the platen roller rela-
tively to said wheel.” The form of differen-
tial gearing which I have described, I shall
call g two-piece differential gear as only two
toothed pieces are employed. - .

I am aware that other forms of differential
gearing have beenemployed between a platen
roller and a line space w{xeel but the particu-
lar form here described has advantages over
any other form of which I am aware. It is

highly desirable in such devices that there |-

should be as little freedom of motion or back-
lash between these two members as possible
and every additional element in the gearing
that connects them in a fractional line space
device adds to the amount of back-lash that
is possible, especially after the gears have
worn to some extent. It will thus be seen
50 that the mere fact that there are but ‘two
%e&rs in this device'is in itself an advantage.

urthermore, it will be observed that in a
differential gear of this description a large
number of -teeth are in mesh at the same
time which lessens the back-lash referred to.
Furthermore, the platen roller and line space
wkeel are frequently subjected to sudden
jerks and shocks which are liable to be inju-
ricus to small pinions, and this form of gear-
-jig enables me to employ heavier gearing
than could be put into the limited 'space
available if other forms of differential gear

55
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'"f“‘-*;’gwere used; and also the large number of teeth

- in me_;‘sh at one time in my construction, adds

\
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to its strength. In differential gearing of
this description the-impulse of the line space
wheel 24 has but little tendency to move the
gearing, and the mechanism so far described
1Is capable of being used without. further
means for preventing motion of the line space
wheel relatively to the platen. I prefer,
however, to provide. additional means for
preventing accidental motion of the parts
and for this purpose a plate 34 havingha per-
foration 85 through which passes the shaft 15
is held rigidly against rotation on said shaft
by a rivet 36 passing through the eccentric
26 and a hole 37 in the plate 34.. A coiled
spring 38 is compressed between the plate 34
and the disk 12, thus pressing the plate 34
against the gear 20. The shaft 15 has a suf-
ficient endwise play to permit of the pressure
of the plate 34 against the gear 20. The

65
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plate 34 may be a smooth plate acting on the

gear 20 by friction and thus opposing any
relative motion of the spindle 15 and the gear
20, and constraining the parts to move to-

‘gether. I prefer, however, to form on the

end of said plate lugs 39 to pass between the
teeth of the gear 20 and thus not only con-
strain, the parts to move together, but also
to positively lock them together. In the

85

90

normal position in which the parts are held -

by the spring 38 the shoiilder 40 formed by

. the reduced portion-14.of the spindle 15 1s

slightly removed from the disk 12 thus giving
the spindle a slight éndwise play. It.will be
observed that the parts are thus normally
constrained to move together but by grasp-
ing the finger wheel 16 and sliding the spin-

dle 15 inwardly sgainst the tension of the-

spring 38 the parts are released and the spin-
e 15 may be rotated and the differential
gearing operated to move the platen rela-
tively to the line space wheel. - .
In case it is desired to dispense with the
constraining means above - described the
modification shown in Fig. 8 may be em-
ployed. According to this modification the
platen roller has the usual shaft 41 having
fixed thereto at each end a finger wheel 42.

‘The shaft 41 is rigidly connected to the roller

at its left hand end but at its right hand end
is surrounded by a sleeve 43 journaled on
said shaft and having a finger wheel 44 se-
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cured thereto by a set screw 45. The . -

wooden cylinder is made shorter than the
rubber envelop as shown and is provided
with a disk or head 46 through -which the
shaft 41 passes.- A gear 20’ simiieT to the
gear 20 is fastened to the roller by screws 21"
which also pass through the disk 46 and se-
cure the same to the rolfer. A pinion 27’ is
journaled on an eccentric 26’ rigid ‘with the

sleeve 43 and having a pin 28’ constrained to.

move in a slot 29 in the line space wheel 24
which is journaled on the sleeve 43, and has
a flange 23" in the annular space between the

120
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gear 20’ and the rubber sheath. The opera-
fion of this gear is in all respects similar-to
that above described and illustrated in Figs.
1 to 5 except that the spindle employed is
here in the form of a sleeve and is turned by
an additional finger wheel 44.

In Fig. 9 I have illustrated a modification
of my invention in which instead of the ordi-
nary cycloidal gear teeth shown in Figs. 1 to
5, I have shown rounded teeth. By the use
of this form thie gears 20* and 27* may be

~ made of more nearly the same size, an the

15

30

o
1

“that illustrated in Fi%.

eccentricity of the journal 26° may be less.
Tn Fig. 9.1 huve shown the gear 20* with 40
teeth and the gear 27* with 36 teeth, so that
upon one complete revolution of the shaft
15° the gear 20* would have moved only 4
teeth or one-tenth of a rotation, thus giving a
higher multiplication. This form of gearing
may be preferable in such a construction as
8.

1 am aware that other modifications of my
invention: may be made without departing
from the, spirit thereof. : ) S

. The principal uses for which my irivention
is intended ave in connection with the use of a
tyPewriter for writing on printed blanks or
ruled paper and for making corrections.
The paper is adjusted as near as it may be by
means of the pawl 30 and detent roller 31 to
the point at which it is desired to write, and
the exact adjustment of the paper is then
made by turning the finger wheel 16 in a
manner that will be clearly understood from
the description already given. In case the

- modification shown in Fig. 8 is used this ad-

40
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justment may be made with any desired de-
oiee of accuracy but in case the form shown

“In Figs, 1 to 5 is used, the lugs 39 must be in-

serted in one or the other of the spaces be-
tween the teeth of the gear 20; but the dis-
tance to which the paper would be moved by
moving the lugs 39 from one such space to
the next is so slight that practically any de-
sizable degree of exactness of adjustment may
be attained with this form.

What I claim as new and desire to secure
by Letters Patent, is:—

1. In a typewriting machine, the combina-
tion with a line-space wheel and a laten
which are adapted to maintain a fixed rela-
tion when operated, of a two-piece differen-
tir] gear mechanism connecting said wheel
and platen; and means for manually operat-
ing said gear mechanism to vary the re ation
of said wheel and platen. - :

2. In a typewriting machine, the combina--

tion of a platen roller; an internally toothed

© gear fixed thereto; a spindle for said roller, &

pinion journaled eccentrically on said spindle
and meshing with said gear; a line-spacing
wheel journaled on said spindle; and a pin
and slot connection between said line-spacing
wheel and said pinion.

| and the other a line-space whe

_ 3. In a typewriting machine, the combina-
‘tion with a line-spate wheel and a platen
roller which: are adapted to maintain a fixed
relation when operated, of & two-piece differ-

and roller; &nd means for manually operat-

relation of said wheel and roller.

4. In a typewriting machine, the combina-
tion with two members, one a platen roller
and the other a line space wheel; of a differ-
ential gear connection between said members
consisting of a concentric gear, fixed to one
of said members, an eccentric gear meshing
with said concentric gear; and means con-
necting the other of said members with said
eccentric gear to prevent relative rotation of
said member and said eccentric gear.

5. Ina typewriting machine, the combiria-
tion with two members, one a platen roller

e{) controlling
said roller; of a differential gear connection
between said members consisting of a con-
centric, internally toothed gear fixed to one
of said members, an- eccentric spur gear
meshing with said = concentric —gear; and
means to prevent relative rvotation
eccentric gear and the other of said members.

6. In a typewriting machine, the combina-
tion ‘with a spindie and two members; one a
platen roller and the other a. line-space
wheel, both mounted concentrically with
said spindle; of a differential gear connection
between said members comprising a concen-
tric, internally toothed gear fixed to one of
said members, a spur gear eccentrically jour-
‘naled on said spindle and meshing with said
concentric gear; means for preventing rela-

other of said members; and manually oper-
able means for turning said spindle.

“7. In a typewriting machine, the combina-
tion with a platen roller and a line-space
wheel, of a two-piece differential gear con-

the wheel. ,
tion with-a platen roller and a line-space
wheel, of a gear fast to the rollet; a second
gear having means for causing it to-roll on
the first mentioned gear; and means for pre-
venting relative rotation of said second gear
and said wheel. o ' ‘
9. In a.typewriting machine, the combina-
tion with & platen roller. and line-space
‘wheel, of a spindle therefor, normally turn-

heing turned in said roller and wheel; and
means for varying the angular. Telation of
said roller and wheel operated by turning the
spindle in the roller and wheel.

10. In a typewriting machine, the combi-

~

ential gear mechanism connecting said wheel ,

ing said gear mechanism to vary the angular

of said

necting said roller and wheel, one piece of -
| said gearing being fast to the roller and the,
other having a pin and slot connection with,

&. In a typewriting machine, the combina-.

ing with said roller and wheel but capable of

65
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tive rotation of said eccentric gear and the .
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nation of a platen roﬂel naving a hollow pos-
tion; a hno—bpa,ce wheel; a bpmulo coneen-
tric with said roller and wheel and extendi g
through the line-space wheel into the hoilow
pmtlon and normally turning with said roller
and wheel; and gearing in said hollow por-
tion for varying the gxwu]ru relation of the
roller and wheel operated by an indepe ndent
lotatmn ol said spindle.

In a typewriting machine, the combi-
ﬁmtum of a platen ro lier ha Ting a hoﬁov p(vx—
tion; an interpally toothed gear i
roller and in said | mmm *)mfmn' a
wheel; o spindle extending ﬂnm'nb
space wheel into said hollow ; portion
mally turning with said voller and w
4 spur gear n((rum(,aﬂx ]uunalc on sai
spiadle and comnected to said wmd: said
gearing operated by imparting an independ-
cnt rotation to sald gpindle.

2. In a typewriting machine, the combi-
nahon with a platen roller hay ng & hollow
portion; a line-space wheel closing said ol-
low portion; and a spindle extending
through said lme space wheel 1nto said hol-
low poxtmn d roller, wheel aud mmhv
normally turning together; of mesns within
said hollow por tion. for var'uﬁ g the angular
relation. of said roller and wheel and oi)mated
by imparting an independent rotaiv move-
ment to said spindle.

13. ina Wp(wmun{r machine, the co
nation with a platen 1':1}0," having a «
41‘ ohe end 1i<fi<’f‘ - eonnected {o satd rol

2 second 'n)“l(hL at the other eud of Vi

nd cns able of being rotated in
of snid wﬂe‘r; of 8 line-s spucs wi :1 wnhuL
ling said roller, and means for varying the
Iehuma of said wheel and rotler, , opera
1deppnu«mt rotation of said second g

14, In 2 up‘, wiiting machine, the

nation with

sau!

M

m*nm-
a platen roller and 4 line spac

wheel; of » finger wheel; .f:ekwsa ble means
for connects 1:: I platen and smu finger
ha

wheel so t
rate of sp
ated by said
means are 1
ulation of s
wheel.

15. In a typewriting

ation with a platen roller and & hm
\\11”(’1, of gearmg commecting sald roller
uneel Wiwdw me (moulxr LM mn of

ock for saic

vy turn together ot the saine
i il nnﬂvhnnx oper-

i £ i(umno“‘
ing the ax :
awi Hne space

Ufor var
aid vlaten rvolle

machine, the eom

oe *V;:< writing

i spindle agab
T 5
!

17. o me"m'no mﬂdmw, the combi-
nation of aspindle: « platen roller and a line-
space wh mf on said spindle; gearing con-
necting said roller and wheel and o perated
hy rotating the spi ’ml(‘ indepe meﬂ‘r of rno
Land mhm nid means for locking the

aiust UIJ“IJ\.J] dent rotation.

In a typewriting m‘u’hu:e. the combi-
tion with a platen rolier and line space
W hw oi rueans for varying ‘m@ :unﬁulm rela-
tioin of said roller and w pl”‘(Ué‘ hav-
mg: rota meve ment with relation both to
the roller 2 pc,hu, ig said
imeans, and an cnd wise move-
ment; and a for said means operated by
ovement.

said em!wise 113
) swriting ma hmc, ‘d o combi-

8 pla ten 1.)34\1 and a line space
: ' the angular ve-

le

g

RYRY
&

r;}'\ o

and \.nm“; asp sindie hav-
nesie for opera‘,cmg said

ing alse an ond»v' se Mmove-
and a lock for said gearing operated
by said endwise movement.

20. In a typewriiing machine, the combi-
IldLl\)n with o platen ml]m and a line space

vheel, of go: .;nmiul var vnw the d]lU‘U."il re-
lation of said voller and wheel ; aspmal s hav-
g a mtuxv movement for operating said

gearing, w]ld having alm a%n end wise move—

t"pﬂu ‘it
Ux a

tina up e
xz.ﬂ'hl W 1=
pindle hav-
for ouua.mg said
also an (‘ll(thc(, move-
pressed into engage-
nn,) and released bv end-

Ix 10\'\*’11011{
hu‘mw
4 i.)(‘x; h}u Hl'

ment mﬂ. satd g

wise movement of said spindle.

22. In a fypewriting machine, the combi-
11 ztmn with o ;)then 10119* and a line space

wheel, of mnechanisin having mstion relative

both to the platen and to the line space whaeel

for varying the angular relation of said roller
and w‘wd, a shaft, the turning of which op-
erates said nu\chﬂmu,z: and means normally
opposing the cperation of said mmumn ismm
but relsased by an endwise movement of said
shaft.

23, In a typewriting machine, th ecombi
nation with = platen roller and a line spac
wheel, of m%h(mmu for V‘H‘]H\”‘ 116 7

relation of said roller and wheel: ,

turning of which operates said e chanism;
and means spring pressed into engagement
with said mechanism to normally oppose ihe
operation thereof, but released by an end-
wise movement of said shaft. o

24. In 2 ‘iy*)emmm machine, the
nation of a platen ier" a spindle for salc
gﬂﬂteﬂ roller which novms Hy turns with said

ik

o ombi—
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' piﬁte;l'l'oller but which mayrbe turned inde- | . Signed at Wa.tleftown, in the counéy of Jef-
pendently of said platen roller; a line space | ferson, and State of New York, this 20th day
wheel which normally turns with said platen | of July A. D. 1903.

roller; and means operated by said independ- " HERBERT H. STEELE.
5 ent rotation of said spindle for varying the | Witnesses: - : '
relation of said line space wheel and platen - F. E. StexLE,.

rolier. : M. A. Drury.



