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To allt uhom it ??? concern: 
H: STEELE, Be it kmown, that II, HERBERT 

citizens of the United States, and resident of 
Watertown, in the county of Jefferson and 
State of New York, have invented certain new and useful.Improvements in Type 

10. 

- 15 

Writing Machines, of which the following is a 
specification. . . . . . . . . . . . . . Myinvention relates to typewriting ma 
chines...and more particularly to the line 

vide means 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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panying drawings in which -- . . . . . . . . . . 
Figure 1 is a longitudinal section through 

the center of a platen roller having my in 
rovements. Fig.2 is an enlarged view simi 
ar to Fig. 1 of the right-hand end of the 

My invention is illustrated in the accom 

platen. Figs, 3, 4 and 5 are sectional views 
into a radial slot, 29 in the inner face of the ?n the linea-0, of Fig. 2 and showing the 

parts in different positions. Fig. 6 is an end 
o platen roller and line spacing 

wheel with certain parts which coöperate 
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 
platenroller showing a modification of my 
invention. Fig. 9 is a face view similar to 
Figs. 3, 4 and 5, of a modification. . . . . 
? same parts are designated by the same 

reference characters in different figures of the 
drawings. . . . . 
The platen roller consists as usual of a hol 

low wooden cylinder 1 having a rubber 
sheath 2. At the left hand end there is at 
tached to the roller an end piece 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' has at its outer 
end a finger wheel 7 having a hub. 8 rigidly f. . 
fastened to the spindle 5 by means of a set side of the slot 29 in wheel 24 which screw 9. 10 represents one of the end bars vented from rotating by the detent roller 31. . . 
of the platen frame ordinarily used in ma 
chines of this class. . . . . ." 
?> At its right hand end the wooden eylinder 
1 is recessed as shown at it and receives at 
the end of said recess a circular disk 12 hav 

spacing mechanism of such machines. The principal purpose of my invention is to pro 

I have shown the gear 20 with 40 teeth and 

ing at its center a hole i3 to receive the rei 
duced end 14 of a spindle, 15 having at its 55 
outer enda finger wheel 16:whose hüb 17 is , 
rigidly fastened to said spindleby a set screw 
18, The'spindle 15 passes through the other. 
end bar 19 of the platen frame. I make the 
wooden cylinders ightly, shorter than its rub- 60 
ber sheath at the right hand end and fasten to the end of said cylinder an internally 
toothed gear 20 by means of screws 21 pass 
ing through countersunk holes in said gear 
and screwed into the wooden cylinder. 
The external diameter of the gear 20 is 

slightly less than the internal diameter of the 
rubber sheaththus leaving an annular space 
22 into which projects an annular flange 23 
from the line space ratchet wheel 24: Said 70 
line space wheel has a hub 25 journaled upon 
the spindle 15. The spindle 15 has fixed 
thereonor integral therewith an eccentric-26 
on which is journaled a spur pinion 27 the 
teeth, of which mesh with the teeth of the 75 
gear 20. . . . . . . 
A pin 2S projects from the spur gear 27. 

wheel 24. The construction is such that the 
pin 28 is free to move in the slot 29 radially. 80 
of the wheel 24 but said pin prevents the 
piñion 27 from rotating pin its bearing 26 rela 
tively to the wheel24. . . . . 

the gear 27 with 32 teeth. 85. If the ordinary operation of the machine 
the wheel24 is operated by the usual pawl 30 
and is held in any position to which said pawl 
moves it by the usual spring-pressed detent 
roller 31. I have also shown in Fig. 6 the 90. 
usual pressure roller 32 and platen scale, 33. 
The parts being in the positions shown in 

Figs 3 and 6, it will be observed that if the 
shaft 15 be turned by the finger wheel 16 in 
the direction of the arrow in Fig. 3, the ec- 95 
centric 26 will move the pinion 27 so as to 
cause the same to roll over the internal tooth: : 
gear 20 but said pinion 27 will be prevented 
fom rotating by the pin 28 ???????? his pre-100 . 

If a complete rotation be imparted to the 
shaft 15 the 32 teeth of the pinion 27 will 
have ????????? of the teeth of the gear 20, said-roi and said pinion will have returned to its 105 original position shown in Fig. 3. In this 
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movement the 32nd tooth of the pinion 20 to its strength. In differential gearing of 65 
will have been brought to the position occu- this description the impulse of the line space 
pied in Fig. 3 by the first tooth of said gear so 
that the gear 20 will have been rotated to the 
extent of 8 teeth. It would thus require 5 
complete rotations of the shaft 15 to impart 
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 pin28 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 in 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'a' in these figures, to show 
its motion. While 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. . • 

It will be observed that the mechanism 
described constitutes a diferential gear con nection between the platenroller 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 a two-piece differential gear as only two 
toothed pieces are employed. 

I am aware that other forms of differential 
gearing have been employed between a platen 
roller and a line space ????? 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 
that the mere fact that there are but two 
ears 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 
wheel are frequently, subjected to sudden 
jerks and shocks which are liable to be inju 
ricus to small pinions, and this form of gear 

55 

60-ing enables me to employ heavier gearing 
than could be put into the limited space 

... available if other forms of differential gear 
is were used; and also the large number of teeth 
- in mesh at one time in my construction, adds 

gether. 

wheel 24 has but little tendency to move the 
gearing, and the mechanism so far described is 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 having a per 
foration 35 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 

70 

75 

80 

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 

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 shoulder 40 formed by 
the reduced portion 14 of the spindle 15 is 
slightly removed from the disk 12 thus giving 
the spindle a slight endwise 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 
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 
wooden cylinder is made shorter than the 
rubber envelop as shown and is provided 

shaft 41 passes. A gear 20' similier to the 
gear 20 is fastened to the rollerby screws 21'. 
which also pass through the disk 46 and se 
eure the same to the rolifèr.Apinion 27 is journaled on an eccentric 26' rigid with the 

moye in a slot 29 in the line space wheel24 
which is journaled on the sleeve,43, and has 
a flange 23 in the annular space between the 

dle 15 inwardly against the tension of the 

with a disk of head 46 through “hich the 

sleeve 43 and having a pin 28 constrained to. 
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cured thereto by a set screw 45. The 
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gear 20' and the rubber sheath. The opera 
tion 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 the gears 20° and 27 may be 
made of more nearly the same size, and the 

5 

30 

3. 5 
modification shown in Fig. 8 is used this ad 

40 
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50 

55 

that illustrated in Fig. 8. 

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

eccentricity of the journal 26 may be less. 
In Fig. 9. I have 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 

I am aware that other modifications of m 
invention may be made without departing 
from the spirit thereof. 

. The principal uses for which my invention 
is intended are in connection with the use of a 
???''?????? 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 
justment may be made with any desired de 
gree of accuracy but in case the form shown 

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 
siable 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 platen 
which are adapted to maintain, a fixed rela 
tion when operated, of a two-piece differen 
till gear mechanism connecting said wheel 
and platen; and means for manually operat 
ing said gear mechanism to vary the relation 
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 rollera pinioniournaled eccentrically on said spindle 
and ushing 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. 

3. In a typewriting machine, the combina- 65 
tion with a line-space wheel and a platen 
roller which are adapted to maintain a fixed 
relation when operated, of a two-piece differ 
ential gear mechanism connecting said wheel 
and ??????? and means for manually operat 
ing said gear mechanism to vary the angular 
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- 75 
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 

0 

80 

eccentric gear to prevent relative rotation of 
said member and said eccentric gear. 

5. In a typewriting machine, the combina 
tion with two members, one a platen roller 
and the other a line-space wheel controlling 85 
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 rotation of said 
eccentric gear and the other of said members. 

6. In a typewriting nachine, 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 
tive rotation of said eccentric gear and the 
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 
necting said roller and wheel, one piece of . 
said gearing being fast to the roller and the 110 
other having a pin and slot connection with 
the wheel. - . 

8. In a typewriting machime, the combina-, 
tion with a platen roller and a line-space 
wheel, of a gear fast to the roller; 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. - 
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9. In a typewriting machine, the combina 
tion with a platen, roller and line-space 
wheel, of a spindle therefor, normally turn 
ing with said roller and wheel but capable of 
being turned in said roller and wheel; and 
means for varying the angular relation of 
said roller and wheel operated by turning the 
spindle in the roller and wheel. 10. In a typewriting machine, the combi 
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nation of a plate) roller having a hotloy poi'- 
tion; a line-space wheel; a spindle concel)- 
tric with said rollet' aiid Wheel and eXten liigig 
through the line-space wheel into the hoilov, 
portion and no 'inally turning with said rolei 
aid wheel; and gearing in said holloys per 
tion for varying the angular relatioia of the 
l'oiler and wheel operated by an indepeiadeit 
rotation of Said spindle. 

! 1. lm a typewriting nachilie, the cobi 
nation of a platen roller having a hollow per 
tion; an internally toothed gear of). Said 
l'oiler and in said holiew portion; a lic-stica 
wheel; ), spindle extending through said lite 
space wheel into said hollow portion and nor 
mally turning with said roller and wheei; and 
a spur gear ecceitfically iournaled on said 
spindle and connected to y said wheel; said gearing operated by it aparting an independ 
ent rotation to said Spindle. 

12. In a typewriting machine, the coln bi 
nation with a plai (in rollier having a hollow 
portion; a line-space wheel closing said isol 
ow portion; and a spindle extending 
through said line space wheel into said hol 
low portion; Said roller, wheel aid spindle 
normally turning together; of heans within 
said hollow portion for varying the anguiar 
relation of said roller ai di Wheel and operated i by imparting an independent rotary nove 
ment, to Said spillii12. 

13. in a typewriting achine, the coraki 
indle i 

t 

nation with a plate 'sler having a sp. 
at one e di rigids - plierº :]) di | 
2 second spindie at the other end oi leyolier 
and capable ei beig rotated indepe 
of said roler; o a ine-spaciº Wheel centrol 
ling said 'oller, Bild means for varying the 
relation of said yr heel ailti rollier, ope'a, ted by 
independet rotation of saidi second spindle, 

14. in a typewijting l?là ch?ne, t??é c{}{n}}?- 
nation with a glaten roller a} d a tine space 
wheel; of a finger wheel; releasable means 
for connecting said plate and said finger 
wheel so that they tuin together at tidae saine i 

of * }, {{stnlnections ope i'- 
ated by said fligei wheels hai: said connecting 
meaas Bre rºleà8es : fou va jºi:1g the angulai" | 
relation of said platen roller and line space 
w?eei. 

15. În a type writing nachine, the combi 
nation With : platen roller and à line-space 
wheel, of gearing connecting said roller and 
wheel whereby the angular relation of the 
saile may be varied; and a lock for said 
ge&rg. . . . . . 

15. in a typewriting inschine, the carni)i- 
nation of a spiridi . 
in Saids 

lation 
fog () 
whest 

17. In a typewriting machie, the combi 
Jlaiion of a spindle; platen roller and a line 
space wheel op said spindle; gearing con 
ilecting sait r ilet and wheel and operated 
by rotating the spin tie independently of the 
isee and roiler aid means for locking the 
iale, againsí, independeni, rotation. 

3. In a typewriting inachine, the combi 
liation with a plate 'olie' and line space 
wheel, of theas for y trying the angular rela 
tic::II. of Said ro! er anti w?ieei; îi spindle hav 
ing a, rotary (Y venn?nt Yrit relatiei), both t) 
til rolje!" t; the wheei for operating said 
jneän8, ad hävig also a: ellwise meve 
ment, ; ajati a lock for said mileans operated by 
sai e \vise ovement. 

19. in a typewriting lilachine, the coin bi 
?? 

wheei, (si gë: rifig for varying the angli i re 
ati i af Saidi 'to! ar and Yee; a spinile hav 
ing a rotary il:) vene: f)” operating säil 
gearing, and having alsº an endwise move 
inent anti a lock for Said gearing operated 
by said endwise lovenient. 

20. In a typewriting inachine, the conbi 
nation with a pia, en roller and a line space 
wheel, of geiring for varying the angular re 
|ation of silic roiler and wheel; a spindle hay 
ing a rotary movement for operating Said 
gearing, and having also an endwise move 
lent; and a lock carried by said spindie aid 
noved into and out of engagement with Said 
geäring by endwise Novement of said spindle. 

2! . Il a typewriting riachine, ille con Yubi 
Twith a plater Flier an a lite Space 

AT 

geaig for varying the angular re 
sisi l'ollar aid Yw llueel; a spindie hay - 

rotary ovement for operating said 
g, indi having ais) an erdwise move 
ni ai irock spiritj-pressed into efigage 

said gearing aid 'eleased by end }hi{èih{. Y,Ä' } f ?? 

wise moveinent of said spindle. 
22. In a typewriting machine, the combi 

i}ation with a platen rollei and a line space 
wheel, of mechanism having motion relative 
both to the platen and to the line space wheel for varying the angular relation of said roller 
and wheel; a shaft, the turning of which op 
erates said mechanisia); and means horinally 
opposing the operation of Said mechanism 
but released by an endwise movement of said 
shaft. 

3, fin a typewriting machine, the combi 
nation With a platen roller and a line spa'e 
wheel, of mechanism for varying tie Bing 
relation of said roller and wheel; a 
turning of which operates said filechajlism; 
and means spring pressed into engagement. 
with said mechanism to normally orpse: 
operation thereof, but released by an end 
wise movement of said shaft. ... " 

24. In a typewriting. machine, the combi 
1????ion of a pdatan roiler; i spin die for saidi ??.", 

plateyn roller ªvbich nori Ma?y trins with Said 

ti | with a platen rolier and a lilie space. 
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platen roller but which may be turned inde- Signed at Watertown, in the county 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. STEELE, 
roller. M. A. DRURY. 


