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To all whom it may concern. 
Be it known that I, MANsfiBLD. C. CRAw 

LEY, a citizen of the United States, and resi 
dent of Groton, county of Tompkins, and 
State of New York, have invented certain 
new and useful Improvements in Type 
writing Machines, of which the following is 
8. Specification. 
This invention relates to carriage and 

platen operating mechanism for writing ma 
chines, and has for its objects to provide a 
simple and efficient power-driven key-con 
trolled means for imparting continuous run 
ning movements to a platen carriage either 
in normal letter-feed direction to rapidly ad vance the carriage or in the opposite direc 
tion to rapidly return the carriage, and to 
provide a simpie and efficient power-op 
erated line spacing mechanišn šo associated 
with said carriage running-mechanism that 
the platen. Inay be operated for line-spacing 
either automatically when the running mech 
anism is put into action to return the car 
riage or independently of the carriage run 
ning means. 

In the drawings, Fig. 1 is a vertical trans 
verse sectional view of a typewriting ma 
chine, taken on a line in the rear of the 
type segment, a portion of the carriage being 
shown in position in the frame. 

Fig. 2 a view showing a part of the mech 
anism illustrated in Fig. 1, with the parts in 
position to shift the carriage to the right 
hand side of the machine; 

Fig. 3 a horizontal sectional view of a 
part of the carriage, showing the line spac 
ing mechanism; - 

Fig. 4 a horizontal sectional view of the 
carriage frame, substantially on the line 
IV — V of Fig. 1 : 

Fig. 5 a horizontal sectional view taken 
on the line V-W of Fig. 2; 

Fig. 6 a horizontal sectionai view on the 
line Wi-VE, of Fig. 1: 

Fig. 7 
the connection between the line-spacing 
mechanism and the carriage shift mecha 
nisin; 

Fig - 

of the levers and links which operate the carriage shifting means; 
Fig. 9 a vertical Sectional view on the 

line ÍX—?X of Fig. 8; anid 
Fig. 10 a horizontal sectional view on the 

line X-X of Fig. 8. 

a vertical sectional view showing 

. 8 a detail view of the connected ends. 

Referring to the várious parts by nu 
merals, 1 designates the drive shaft which 
is continuously operated by means of a suit 
able motor connected by belt 2 to the drive 
pulley 3. The drive shaft is suitably mount 
ed in bearings 4 supported in the frame. 
Loosely mounted on the drive shaft, be 
tween spaced collars, are two oppositely 
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beveled gears 5 and 6. Keyed to the shaft 
between said gears is a clutch head 7 which 
is provided at opposite ends with clutch 
members 8 and 9, said members being pro 
vided on their outer faces with beveled 
clutch surfaces which are adapted to engage 
corresponding surfaces formed on the inner 
gaging the gears 5 and 6 is a beveled pinion 
10 rigidly secured to the lower end of a 
vertical carriage driving shaft 11. On the 
upper end of said shaft is secured a car-7 riage driving pinion 12 which is arranged 
to engage the carriage rack 13. It is mani 
fest that by rotating the drive shaft 11 in 
the desired direction the carriage may be 
moved from side to side in the machine 
frame. 

Suitably mounted in the machine frame 
are two key levers 14 and 14", one of said 
levers being arranged near each side of the 
machine. The rear end of lever 14 engages 
the substantially horizontal arm of abell 
crank ever 15, pivoted in the main frame 
with its other arma extending upwardly from 
the pivot. Connected to this upwardly ex 
tending arm of the bell-crank lever is an 
inwardly extending substantially horizontal 
link 16, whose inner end is provided with 
the upwardly and outwardly inclined slot. 
17. Pivoted in the main frame directly 
below the carriage drive shaft 11 is a bell 
crank main lever 18, one arm of which, 18, 
extends downwardly, the other arm 18 ex 
tending horizontally substantially on a line 
with the pivot of the lever. The depending 
arm 18 is provided with a forwardly ex 
tending horizontal pin 19 and saidi pin ex 
tends through the slot 17 in the link 16. The 
said arm 18 of the bell-crank lever below 
the pin 19 is provided with a stop pin 20, 
which is adapted to bé engaged by a hook 
like shoulder 21, formed on the lower edge 
of the dink. i6, when said link is moved at 
erally through the bel-erank lever 15 andi 
the key lever 14'. In the main frame di 
rectly below the clutch head 7 is pivoted a 
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gear change lever 22 the upper end of which 
carries a roller 23 which engages the inner 
surfaces of the clutch members 8 and 9, as 
shown clearly in Figs. 1 and 2. The lower 
end of this gear changing lever is forked, 
and the arm 18 of the bell-crank lever 18 is 
provided with a forwardly extending pin 24, 
which fits between the armis of said fork, so 
that the said gear changing lever is swung 
on its pivot when the bell-crank lever 18 is 
moved. The key lever 14 engages the hori 
zontal arm of a bell-cranklever 25, said lever 
being provided with an upwardly extend 
ing arm which is connected to an inwardly 
extending link 26. The link 26 is provided 
with a slot 27 which corresponds with slot 
17 in the link 16; and the pin 19 extends through the slot 27 so that said pin projects 
through the slots of both links. The link 26 
is provided at its lower edge with a down 
wardly extending shoulder 28 which corre 
sponds with the shoulder 21 of link 16, and 
which is adapted to engage the stop pin 20 
when the lever 14 is operated. 

It is manifest that by operating the key 
lever 14, the link 16 will be moved inwardly 
and the slot 17 will guide the inner end of 
said link downwardly to cause the shoulder 
21 to engage the stop pin 20. Further in 
ward movement of the link 16 will then 
swing the bell-crank lever 18 on its pivot, 
causing the pin 24 to move the gear chang 
ing lever 22 and thrust the clutch member 9 
into engagement with the clutch surfact 
formed on the inner face of the gear 5, as 
clearly shown in Fig. 2 of the drawings. It 
is also manifest that by operating the key 
lever 14, the bell-crank lever 18 will be 
moved in the opposite direction through link 
26, thereby bringing the clutch member 8 
into engagement with the clutch surface 
formed on the inner face of the gear 6. As 
shown in Fig. 2, the shoulder on one link 
forms a stop to limit the movement of the 
bell-crank lever 18 and the other link. 
On the carriage drive shaft 11 is mounted 

a star detent wheel 29, said wheel being 
rigidly secured to the beveled gear 10. 
Mounted on a suitable pivot is a detent bell 
crank lever 30, one arm of which carries a 
roller 31 which is adapted to engage the 
teeth of the detent wheel. The other arm. 
of said lever is in position to be engaged by 
the upperend óf a release lever 32 p: voted 
in the main frame, the lower end of said 
lever being formed with the two cam sur 
faces 33 and 34 adapted to be engaged by a 
roller 35 mounted on the end of the arm Sh 
of the bell-crank lever 18. It is manifest 
that when the bell-crank lever 18 is swung 
on its pivot the release lever will be moved 
to swing the detent lever 30 and thereby re 
lease the roller 31 from the teeth of the de 
tent wheel. The bcl-crank lever moving inr 
one direction will cause the roller 35 to en 
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gage the cam surface 33; moving in the op 
posite direction will cause the roller 35 to 
engage the cam surface 34, so that the re 
lease lever 30, will be swung on its pivot by 
the operation of either one of the key levers 
14 or 14. By releasing the roller 31 from 
the detent wheel the carriage drive shaft 11 
will be free to rotate in either direction. 

Rigidly secured to the drive shaft 1 is a 
worm 36. Above said worm and adapted to 
be drawn downwardly into engagement 
therewith is a line-space dog 37. The body 
portion of said dog is formed with a slot 38, 
through which extends a guide screw 39, 
said screw slidingly supporting the said 
dog. The dog 37 is formed with a for 
wardly extending lug 40 which is adapted to 
be engaged by a hook 41 formed on the 
upper end of a dog-operating link 42. The 
lower end of the link 42 ispivotally con 
nected to a line-space lever 43 which is piv 
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oted at 44 and is formed with the inclined 
cam surface 45 at its free inner end. The 
cam surface 45 is in position to be engaged 
by the pin 24 of the bell-crank lever 18 when 
the arm 18 of said lever is moved toward 
the left by means of the link 16. A down 
ward movement of the line-space lever 43 
moves the line-space dog into engagement 
with the worm 36 and through the move 
ment of said dog the line-space devices are 
operated. The line-space dog 37 is formed 
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with a rearwardly extending lug 46 which 
is adapted to be passed downwardly through 
a slot 47 ????????????? in the forward edge of a 
guide plate 48, which is directly over the 
worn. The guide plate 48 is formed with a 
forwardly extending stop 49 which is 
adapted to be engaged by the line-space dog 
37 when the said dog is in its normal at 
rest position, as shown in Fig. 1. A spring 
50 yieldingly holds the line-space dog 
against the stop 49, as shown clearly in Fig. 
1. When the line-space dog is moved down 
wardly into engagement with the worm 36, 
the lug 46 passes below the guide plate 48 
and the rotation of the worm then carries 
the dog toward the center of the machine, 
the lug 46 passing under the guide plate 
until the dog is freed from the worm, where 
upon the spring 50 will lift said dog and 
cause the lug 46 to be elevated above the guide 
48, whereupon it will be returned to its 
normal position over the top of said plate. 
In its return movement the lug 46 will con 
tact with the stop 49 and the line-space dog 
will then he in position for the next line 
spacing operation. The upper edge of the 
body of the line-space dog is provided with 
geared teeth to form a suitable rack, and 
said rack is in engagement with a pinion 51 
mounted on a bearing screw 52. Rigidly 
connected to said pinion by means of a hub 
53 is a pinion 54, which in turn meshes with 
a rack 55 formed on a slotted bar 56, which 
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is arranged vertically in the machine, as 
shown clearly in Figs. 1 and 2. This bar 56 
is guided and supported in engagement with 
its pinion by means of a screw 56, which 
passes through the said slot and into a 
permanent part of the machine frame. In 
the upper rear part of the machine frame is 
?ounted a rock shaft 57 which is provided 
with a series of forwardly extending arms 
58 which carry at their forward ends the 
line-space rail 59. The upper end of the 
slotted rack bar 56 is pivotally connected to 
one of said 'arms 58, so that upon the down 
ward movement of said rack bar under the 

l6 influence of its pinion 54, the line-space rail 
will be moved downwardly. The means for 
rotating the platen for line-spacing is con 
nected to the line-space rail. 
The platen carriage 60 supports the usual 

20 platen 61, said platen being mounted in any 
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suitable form of bearings and in any suitable 
lilanner. The platen carriage may be of any 
suitable form, and may be arranged to travel 
transversely of the machine on any suitable 
form of carriage track. In the carriage and 
supported by suitable bearing brackets 62 is 
a transverse substantially horizontal rock 
shaft. 63. Secured rigidly to said shaft and 
extending rearwardly therethrough is a 
crank arm 64, to which is connected a de 
pending link 65 which carries at its lower 
end a grooved roller 66 which engages the 
lower edge of the line-space rail and travels 
along said rail as the carriage is moved 
transversely of the machine. Surrounding 
the rock shaft 63 is a coil spring 67, one 
end of said spring tending to lift the crank 
arm 64, the other end being connected to 
the rigid bearing brackets 62 so that the 
said spring normally tends to lift the crank 
arna 64 and through it the link 65 and the 
line-space raill 59. . . . / 
rock shaft 63 near one end thereof is an 
upwardly extending cranak arm 68, te the 
upper end of which is pivoted a forwardly 
extending pawl 69 which is adapted to en 
gage the ratchet 70 mounted on the shaft of 
the platen. It is manifest that as the shaft 
63 is rocked the pawl 69 will engage the 
ratchet. 70 and rotate the platen for line 
-pacing. Tio vary the extent of rotation of 
he plate through the operation of the pawl 
') an adjustable swinging guard plate 71 
provided, said plate being journalled on 

i.e. platen shaft. It is manifest that by 
swinging the guard plate 71 under the pawl 
69, the point at which the said pawl 69 
will engage the ratchet 70 may be varied, 
thereby varying the number of spaces the 
paten will be rotated through the line-spac 
ing means. 

ñfounted in the machine at the rear there 
of and in proper position to be engaged by 
suitable stops on the carriage are carriage 
stops 72. To lift said stops in the position 

Secured rigidly to the 

to be engaged by the stop on the carriage, 
keys 3 are provided. Any desired number 
of these stops may be used. 

In order to operate the line-spacing de 
vices independently of the carriage shifting 
devices, the line-space ever 43 is operatively 
connected to a line-space key 74 by means 
of a link 75, said link being guided by means 
of a pin-and-slot connection 76. It is mani 
fest that by operating the line-space key 
74, the line-spacing dog 37 will be depressed 
through the lever 43 and bar 42, and the 
platen rotated for line-spacing without op 
erating the carriage shifting gears and with 
out moving the carriage transversely of the 
machine. a 

From the foregoing it is manifest that 
the carriage may be moved in either di 
rection to the desired predetermined stop, 
and that when moving the carriage toward 
the right-hand side of the machine, the 
platen will be rotated for line-spacing; but 
when moving toward the left-hand side of 
the machine the platen rotating means will 
be inactive and will not operate. It is also 
manifest that by operating the line-space key 
the line-space mechanism will be operated 
without shifting the carriage. 
The line-spacing mechanism per se herein 

shown and described has certain features 
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in common with the line-spacing mechanisms forming the subject matter of my latents 
Nos. 1,469,774 and 1469,77G dated October 
9, 1923, wherein such common subject mat 
tei' is broadly claimed. The present appli 
cation is also subordinate to my Patent No. 
1.459,777 dated October 9, 1923, wherein 
is shown a carriage and platen control mech 
anism, said patent containing broad claims 
to subject matter common to said patent 
and the present application. 

What. claim is: 
1. In a typewriting machine, a key-con 

trolled pover-driven line-spacing mechanism 
embodying toothed gearing held constantly 
in mesh, said gearing including a rack-bar 
actuated by the power, a gear driven there 
by, another gear driven by the aforesaid 
gear, and another lack-bar actuated from 
this datter gear. 

2. in a typewriting machine, the combina 
tion of a carriage, a rack, a carriage drive 
shaft, a pinion thereon meshing with said 
rack, a continuously operating main shaft, 
key-controlled means for connecting said 
main shaft with the carriage drive shaft 
to move the carriage in either direction, 
a worm mounted on the lain shaft, line 
spacing mechanism adapted to be connected 
to and operated by said Worm, and means 
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whereby said line-spacing mechanism will 
be connected to the worm when the carriage 
is moved in one direction. 

3. In a typewriting machine, a key-con 
trolled power-driven line-spacing mecha 30 
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nism embodying toothed gearing held con 
stantly in mesh, said gearing including a 
rack-bar and key-actuated means for tem 
porarily connecting it to the power to there 
by reciprocate it in one firection, a spring 
for returning this rack-bar, another re 
ciprocating rack-bar connected to the plat 
en-rotating means, and intermediate gears 
connecting the rack-bars. 

4. In a typewriting machine, the combi 
! nation of a carriage, a carriage drive shaft. 
means connecting the said shaft to said car 
riage, a continuously operating shaft, a 
gear changing lever, two keys, links inter 
posed between the keys and the gear chang 
ing lever and adapted to move the said 
lever in opposite directions to connect the 
continuously operating shaft to the drive 
shaft. 

5. In a typewriting machine, the cornbi 
nation of a carriage, a carriage drive shaft, 
means connecting the said drive shaft to 
said carriage, a continuously operating 
shaft, a pair of lever's, a link connected to 
each of said levers, a bell-crank level" op 
eratively engaged by said links, and means 
operated through said bell-crank lever for 
connecting the carriage drive shaft to the 
continuously operating shift to move the 

(3. In a typewriting machine the combi 
nation of a carriage, a platen, a carriage 
drive shaft, means connecting the said shaft 
to said carriage, a continuously operating 
shaft, a line-space mechanism operable 
through said shaft for rotating the platen, 
a pair of levers, a link connected with each 
of said le vers, a bell-crank lever independ 
ently operable through said links, and 
means operated by said bell-crank lever to 
connect the continuously operating shaft to 
the carriage drive shaft, and to the line 
spacing mechanism. 

7. In a typewriting machine the combi 
nation of a carriage, a carriage drive shaft, 
means connacting the said shaft, to Said car 
riage, an operating shaft, gear-changing 
lever, a detent to prevent the free rotation 
of the carriage drive shaft, a pair of licey 
levers, a link connected to each of said 
levers, and means operatively connected to 
the links to operate the gear-changing lever 
to connect the carriage drive shaft to the 
operating shaft and to release the detent 
from the carriage drive shaft. . . 

8. In a typewriting machine the combina tion of a carriage, a carriage moving means, 
a pair of key levers, a link connected to 
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each of said levers, each of said links serv 
ing as a stop to limit the movement of the 
other link, and means operatively connecting 
each of said links to the carriage moving 
Ile:S. 

9. A line-spacing device for a typewrit 
ing machine comprising a platen, a line- 6: 
space bar, leans connected to said bar and 
movable longitudinally thereof for rotating 
the platen for line-spacing, a continuously 
operating shaft. a worm thereon, a dog 
adapted to move longitudinally of the shaft, 
key-operated means for moving said dog 
into engagement with said worm, and rack 
and pinion devices connecting said worm 
vith said line-space bar. 

10. A line-spacing device for a typewrit 
ing nachine. comprising a plate, a lin?: 
space bar, means connected to, said bar for 
rotating the platen for line-spacing. a con 
tinuously operating shaft, a dog adapted 
to be noved longitudinaly of the shaft, and 
'ack and pinion devices connecting said dog 
with the line-space bar. 

11. A line-spacing device for a typewrit 
ing macline, comprising a platen, a line 
space har, means connected to said bar for 
}'otating the platen for line-spacing, a con 
tinuously operating shaft, 'ack and pinion 
devices connected to said bar, key-actuated 
means for connecting said rack and pinion 
devices to the continuously operating shaft, 
and means for maintaining sail connection 
for a predetermined period. 

12. In a typewriting machine, a power 
driven carriage-running mechanisin in 
cluding a clutch-shifting lever and a lock 
ing device for said mechanism, a main lever 
and two independent key-actuated means 
for shifting said main lever respectively in 
opposite directions, and means whereby the 
liiovement of this main lever is caused to 
actuate said clutch level and also said lock 
ing device. 

13. In a typewriting machine, a power 
driven mechanism for giving the carriage a 
running movement embodying a clutch 
shifting lever and a gear-locking device, a 
main lever and two key mechanisms for 
in 'ependently actuating this illain lever in 
opposite directions, incans connecting this 
main lever with til: " : f ('l- shifting lever, 
and another ic ver for iniocking the locking 
devices actuated by s, id main ever. 
This specification signed this twenty 

seventh day of August, A. D. 1917. 

MANSFIELI) C. CRAWLEY. 
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