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The present invention relates to printing ma 
chines and more particularly to a printing ma 
chine which is designed and constructed in such 
manner as to have the capacity to print, upon a 
web of paper, words and lines comprising assem 
bled letters of relatively large size, varying for 
instance from 18 point letters to 60 point letters. 
Primarily the machine is intended to comprise 
one of several units by means of which news 
papers, magazines, books, periodicals, advertising 
folders and the like, may be printed without the 
necessity of casting or setting type. 
The present application is a division of the 

copending application Serial No. 205,088, filed 
April 29, 1938, which has now matured as U. S. 
Patent No. 2,290,383, granted July 21, 1942. 
As is well-known, the individual letters of a 

font of printer’s type vary in width and in the 
completed printedrline the letters are equidis 
tantly spaced from each other. On the other 
hand the usual typewriter embodies type faces 
of ,uniform width so that the appearance of a 
completed typewritten line is substantially dif 
ferent from the appearance of a completed print 
ed line. It has heretofore been proposed, how 
ever, that by the addition of a variable spacing 
mechanism to a typewriter, and providing the 
typewriter with type the faces of which differ in 
width as do the printer’s type, the product of 
the typewriter may be caused to resemble very I 
closely the product of a printing operation. It 
has, however, not been found heretofore to be 
possible to modify the usual typewriter by the 
addition of variable spacing mechanism to pro 
duce the effect of printed lines where very large 
type faces are to be employed. _ 
The principal purpose of the present invention 

is to provide a novel variable spacing device in 
a printing machine, generally analogous to the 
variable spacing typewriter, by means of which 
printed lines and words the individual letters of 
which are of large size, may be rapidly and con 
veniently produced, the individual letters of the 
words being spaced apart as though actually 
printed with printer's type so that the completed 
product is indistinguishable from the product of 
the printing press. The novel machine includes 
a paper carriage in which the ‘paper to be printed 
is guided for movement in a predetermined plane, 
a movable type carrying member which is so de 
signed and so mounted that any desired letter 
may be brought into printing position with re 
spect to the paper, and upon one side of the 
paper, and a printing head upon the opposite side 
of the paper. which serves, when actuated, to 
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press the paper against the previously inked letter 
and to be thereafter retracted to enable the paper 
to draw away from the type. 
The actual printing operation is performed in 

a novel manner, the printing head being of such 
character as to be movable in a plane parallel 
to the plane of the paper during printing opera 
tion, the actual paper engaging surface of the 
printing head ,rolling over one surface of the 
paper to insure perfect contact of the area of the 
surface to be printed with all areas of the ink 
carrying type and as a result of this more per 
fected printing of large characters than has here 
tofore been possible is realized. 
The apparatus is motor driven and key con 

trolled, the depression of a key effecting the con 
nection of the printing mechanism to a con 
stantly running. motor whereby the printing 
mechanism is moved through one complete cycle 
of operations, the connection to the constantly 
running motor being automatically broken at the 
completion of such cycle of operations. The vari 
able spacing mechanism embodied in the ma 
chine which exemplifies the present invention 
includes many novel features of construction 
which will be hereinafter described in detail. 
These novel arrangements include means for syn 
chronizing the variable spacing elements with 
the printing, type selecting, and restoring mech 
anisms, certain brakes or holding devices and 
other novel elements which include the serrated 

_ or notched rotary wheel which serves to‘ gauge 
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the movement of the control elements of the 
variable spacing mechanism. 
A preferred embodiment of the invention is 

illustrated in the accompanying drawings, but it 
will be appreciated by those skilled in the art that 
numerous variations in the details of the ele 
ments and subcombinations of elements may be 
effected in adapting the invention for special pur 
poses and that that form thereof which is illus 
trated, and which is to be hereinafter described, 
is set forth by way of example only. 
In the drawings: 
Figure 1 is a plan view of the machine, the 

housing having been removed; 
Figure 2 is a side view of the machine par 

tially in elevation and partially in section; ‘ 
Figure 3 is a section on line 3-3 of Figure 2; 
Figure 4 is a section taken on lines 4-4 of 

Figures 1 and 2; ' 
Figure 5 is a section taken on line 5-5 ‘of 

Figure 2; 
Figure 6 is a view of part of the mechanism 
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shown in Figure 5, on a somewhat larger scale, 
showing a portion of the spacing mechanism; 
Figure '1 is a partial section on line 1--1 of 

Figure 6; . 
Figure 8 is an elevation of portion of the mech 

anism shown in Figure 6, as seen from the line 
8-8 of that ?gure; 
Figure 9'is a section on line 9-9 of Figure 2; 
Figures 10 and 11 are details of portions‘ of the 

disc locking mechanism; 
Figure 12 is a sectional view through portions 

of ‘the carriage and its slide controlling mem 
bers; . 

Figure 13 is a horizontal section showing the 
carriage pinions and their key connection shift; 
Figure 14 is an elevation of a portion of‘ the 

type disc and the shield therefor; 
Figure 15 shows in side elevation an operating 

key and the key locking mechanism; and 
Figure 16 is a detail of the spacing disc shifting 

cam. 
The several portions of the machine of this 

invention are supported on a frame 30 the de 
tails of which are not important and need not be 
described. A motor 3| is connected through suit 
able gears such as are shown at 32 to a drive shaft 
33 which is rotatably supported by the frame 30. 
A single revolution clutch 34, of a well-known 
type, connects the shaft 33 with the shaft 35 
so that when the motor 3| is in continuous opera 
tion the clutch 34 may be operated to impart one 
revolution to the shaft 35. This will cause the 
machine as a whole to complete one cycle, that 
is, print one character of type and return to a 
normal position in readiness for another cycle of 
operation to print another character. 
A suitably constructed typewriter keyboard 36 

bearing any desired number of keys 31 is molun - 
ed at the front of the machine for easy manual 
operation. Each of the keys 31 is pivotally con 
'nected to a bell crank lever 38 which is pivotally 
mountedon the frame 30 and which is normally 
held in the position shown by a tension spring 
38'. Each of the bell crank levers 38 is pivotally 
secured to one end of a rod 39", the other end of 
which is pivotally secured to one arm of an 
associated bell crank lever 39, levers 39 being 
pivotally attached to the frame 30 as at 40. The 
other arm of each lever 39 is pivotally connected 
to a vertical link 4| which, through another lever 
-or bell crank 42, pivotally secured as at 43 to a 
stationary disc 44, causes one of a series of blocks 
45 to move forwardly away from its normal posi 
tion, blocks 45 being shown in normal positions 
in Figure 2. The several levers or bell cranks 42 
are so shaped that the pins which connect them 
to the blocks 45 are all horizontally disposed. 
It will be seen from the drawings that each of 
the keys 31 is independently connected with one 
of the blocks 45 and through the above described 
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compression spring I31 to close the clutch 34 
permitting the continuously running motor 3| to 
drive the main shaft 35. The shaft 35 is thereby 
turned through 360 degrees being there stopped 
by the action of the trigger I29 on the cam I28 
to again throw the clutch 34 out of engagement. 
A compression spring I32’, mounted between the 
crossbar I32 and any stationary part of the ma 
chine, urges this bar I32 and the lever system 
connected thereto back to the normal position 
when displaced therefrom. , 
‘In order that a depressed key (see Figure 15) 
may remain depressed long enough and yet not 
too long, another boss 39' on the lever 39 and 
another crossbar 39I are provided for holding the 
key which is depressed for a de?nite length of 
time. This is accomplished by mechanism, which 
will be described later, for raising the bar 39| to 
the position shown in solid lines in Figure 15 as 
soon as the boss 39' has crossed to the rear of 
said bar 39I. The raising of the bar 39| also 
serves to prevent a second key from being de 
pressed during the following interval. 
The stationary disc 44 bears, on the upper 180 

degrees of its periphery, a plurality of keyways 
46 in which the blocks 45 are slidably mounted, 
there being one block for each of the keys 31 of 
the keyboard. These blocks 45 are so arranged 
that, when they are all in position, they form a 
continuous half-cylindrical surface which ap 
proximates a smooth surface. 
On an axis passing through the center of curva 

ture of the substantially continuous surface 
formed by the blocks 45 there is rotatably 
mounted a selection pawl arm 41 and a selection 
cog wheel 48. The selection pawl arm 41 is ?xed 
to a shaft 50, while the selection cog wheel 48 is 
rotatably mounted on the same shaft. The selec 

‘ tion pawl arm 41 is rotated, when the shaft 35 is 
40 
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lever-system a de?nite block 45 is moved out, ' 
or to the left in Figure 2, as a de?nite key 31 is 
depressed. - > 

The single revolution clutch 34 is held in the 
open position shown in Figure 2w by a scar I21, 
on a cam I28, contacting a bell crank trigger 

- I29 which is pivoted to-the frame 30 at I30. Each 
of the levers 39 carries a boss |3|,.any one 
of which when moved by the depression of any 
‘key 31 moves a crossbar I32 which, through a_ 

» ' lever I33, pivoted to the frame 30, a link I34, ‘a 
- bell crank I35‘, pivoted to the frame 30, and a 

vertical link I36 moves ‘the trigger I29 out of 
engagement with the sear I21. This permits a 
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rotated, at the beginning of. a cycle, for the ?rst 
one-third of the cycle, by means of a gear train 
consisting of a 120 degree segment gear. 5| en 
gaging gear 52 which through a shaft 53 rotates 
a gear 54 which engages a pinion 55 which is 
secured to the shaft 50 upon which said arm 41 is 
mounted. This gear ratio is such that 120 de 
grees of revolution of the gear 5| turns the pawl 
arm 41 through 180 degrees. 
When any one key is depressed, since one of 

' the blocks 45 is moved, an opening isv left in the 
formerly smooth surface, all as clearly described 
in the parent application Serial No." 205,088. A 
pawl 51 is mounted on each ‘end of .the pawl 
arm 41 so. that one of the pawls 51 wipes the _ 
‘surface formed by the blocks 45 and will fall 
‘through any opening, if such an opening exists 
by virtue of the withdrawal of a block 45, when 
the pawl arm 41 is being rotated. This move 
ment of the pawl 51 permits a dog 59, mounted‘ 
opposite thereto. to engage the selection cog 
wheel 48.v Afterthis engagement the pawl arm 
41, through dog 58 drives the cog wheel 48 
through the remaining portion of the 180 degree 
angle which the pawl arm 41 rotates during .the 
first one-third of each cycle. The cog wheel 
40, which is rotatably mounted with respect to _ 

I the shaft 50, has a gear 59 coaxially mounted and 
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secured thereto by means of a bolt 60. A'pinion 
6| engages the'gear 59 and through a shaft 92 
borne by the frame 30 a type disc,“ is rotated. 
The selection cog 48 is geared: to the type disc 
in a 2:1 ratio, so that when the selector arm 41 
is turning through an angle ¢ the type disc‘ is 
turning through the angle 2 ¢ to bring the char 



actor of the key which was depressed into the 
printing position, One or more fonts of char 
acters 63' maybe mounted in concentric circles 
on the type disc face. One font forms one circle 
and any character thereof may be brought into 
a given position by the energy supplied through 
the pawl arm 4'! as previously described, the pos 
sibility of a complete revolution of the type disc 
OI depending only upon which of the blocks ll 
is moved. It will be seen that by pressing one of 
the keys 31 a certain and dependent angle of 
revolution for the type disc I! has been selected 
which brings the wanted character into a desired 
position-the printing position. This has been 
accomplished in 120 degrees of rotation of'the 
main shaft 35. 
Upon the completion of the previously de 

scribed ?rst one-third of a cycle the printing 
mechanism begins to operate, the printing opera 
tion being completed within the second one-third 
of the cycle. A second 120 degree segment bevel 
gear 84 secured to the shaft 35 supplies the en 
ergy for this portion of the cycle‘. The gear BI 
is secured to the lower end of a vertical shaft 66 
which is supported by the frame of the machine 
and carries on its upper portion a plurality of 
identical cams 61, 88 and 8!. The gear ratio be 
tween the segment gear 64 and the bevel gear 
65 is 3:1, thus causing the cams i1, 88 and 80 
to make a complete revolution during the second 
one-third of a cycle. At the elevations of said 
three cams 61, 68 and 88, slide bars ‘I0, ‘II and ‘I2 
are mounted for both a forward and a rearward 
sliding motion and for rotation about a vertical 
axis ‘I4 passing therethmugh. A hollow guide 
member such as ‘I3 is provided for each of the 
slide bars which pass therethrough, these slide 
bars being longitudinally slidable with respect 
thereto. Each of the hollow guide members ‘I3 
is pivoted on the vertical axis ‘I4 permitting the 
slide bars 10, 'II and ‘I2 to be moved in their re 
spective horizontal planes. A roller ‘I5 is mount 
ed on the rear end of each of the slide bars ‘III, 
'II and ‘I2, each of the rollers ‘I5 contacting the 
respective cams 81, 68 and 89. The forward ends 
of the slide bars ‘III, ‘II and ‘I2 each have a print 
ing head ‘I6, TI and ‘I8 respectively, pivotally 
mounted thereon which may be faced with any 
desirable cushioning material ‘I9. Small tension 
springs 80 connect the forward portions of each 
of the printing heads ‘I8, 11 and ‘I8 with the 
respective slide bars 10, ‘II and ‘I2 giving the 
printing heads an urge to return to the‘ normal 
position when not being moved and at the same 
time providing a paracentric action so that any 
of the printing heads which are not in use dur 
ing a given cycle may be held out of the way. 
The shaft 66 has a chain gear BI secured thereto 
which by means of a chain 82, a chain gear l3, 
and a vertical shaft GI borne by the frame 30 
of the machine drives the cams 85 at a one-to 
one ratio with the cam 61. The several cams 
8! are proportioned to the width of the widest 
character of the font which is printed by the 
respective printing heads ‘I8, 1'! and ‘II. The 
cam 81 ?rst furnishes forward motion to the 
printing head ‘I6 and holds it forward for a, time 
during which the cam 05, through a roller 86 
supported by the guide members ‘II, imparts a 
lateral component to the printing heads ‘I8, 11 
and ‘It and their supporting members, causing 
the printing“ head which is in use to roll across 
the face of a‘ character on the disc 53. This lat 
eral motion is opposed by a compression spring 
01, secured to the machine frame, which serves 
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to preserve contact between the roller II and 
the cam ll, Small tension springs,-such as ll, 
connected between the slide bars ‘II, ‘II and ‘I2 
and the guide members 10 preserve contact be 
tween the cams 01, II and II and the rollers 1!. 

It .will thus be seen that during this second one 
third of a cycle the printing head I‘, or which 
ever one of the others is in use, will be forced , 
against paper 09 with a forward motion derived 
from the cam l1 and then a rolling motion de 
rived from the cam 85, pressing the paper 80 
against the character on the printing disc 08 
which was placed in the printing position in the 
?rst one-third of the cycle. 
- It is now necessary to space the copy by the ‘ 
width of the character just printed, possibly to 
index the copy for the nextline of print, and 
to return all moving parts to such positions, as 
are necessary to be in readiness for another cycle. 
This spacing and repositioning is accomplished 
during the last one-third of the cycle. 
A cam 90, see Figures 2 and 9, secured to the 

main shaft 35 near its forward end, revolving 360 
degrees per cycle of the machine, is so shaped 
as to push a slide bar 8| downwardly at the be 
ginning of the printing operation, 1. e., the second 
third of the cycle, and to release it at the com 
pletion of this operation. A lever 02, pivoted to 
the frame 30 as at 93, see Figure 10, is pivotally 
connected at one end to the lower end of the 
slide bar II and has its other end bifurcated and 
in contact with the underside of a flange on a 
vertically movable rod 84, so shaped as to clamp 
the printing disc 63 when moved upwardly. A 
compression spring 85 mounted between the 
frame 30 and the lower end of the rod 84 urges 
this rod 94 out of contact with the printing disc 
83 and keeps the slide bar 9| in contact with the 
cam 90. This clamping action on the printing 
disc 63 obviates any danger of the character being 
inadvertently moved during the printing opera 
tion. A second hump on the cam 90 also causes 
the disc to be locked during the stop between 
cycles. 
Immediately in front of the disc clamping cam 

90 a cam IE5 is secured to the shaft 36. The 
purpose of this is to raise the pawl 51 back to the 
surface of the blocks 45 at the beginning of the 
printing third of the cycle of the machine and 
to disengage it from the selection cog wheel 48 

a so that it will arrive at the other side of the 
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machine correctly positioned for operation in the 
next cycle. This is accomplished by means of a 
slide bar I56 which rides on the surface of the 
cam III and which through an arm I51, a shaft 
I58, rotatably mounted in the frame 30, and a 
second arm I59 slides a plunger I80 from a re 
tracted position where it picks up the pawl 51 
at the end of the first third of a cycle to the posi 
tion shown in Figure 3. The cam I5! is so shaped 
that the plunger I60 is retracted Just after the 
beginning of a cyclewhen the pawl 51 has moved 
beyond the surface of this plunger I60, thus re 
maining in readiness to receive the next used 
pawl 51 during the selecting or ?rst one-third of 
the cycle. 
The shaft I58 has another lever I82 secured 

thereto which is connected with the crossbar MI 
in such a manner that, when the cam I55 re 
tracts the plunger l" as described above, the 
bar “I is raised so as to hold the boss 39' which 
has been moved by a depressed key. It is so held 
until the end of the ?rst one-third of the cycle. 
A third 120 degree segment gear 99 is secured 

to the main shaft 35 which during a variable 
portion of the ?nal third of the cycle, 1. e., the 
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4 
repositioning operation, engages another 120 
degree segment gear I00 which is secured on the 

' rearward end of a repositioning shaft IOI rotat' 
ably mounted in the frame 80 of the machine. 
The forward end of the shaft IOI carries a gear 
I05 which through a pinion I06, see Figure 3, 

, turns the gear 59 which, as previously described, 
is mounted on the shaft 50 and is in positive con 
nection through bolt 60 and the type disc ro 
tating pinion 6I, with both the cog wheel 48 and 
the character disc 63. 

Since the gear 59 is secured to the cog wheel 
48 the operation of the segment gear 99 on the 
segment gear I00 turns the cog wheel 48 in the 
opposite direction from its previous movement 
during the character selection operation, which 
movement was through the angle ¢. It will be 
seen that when the cog wheel 48 was ?rst turned 
through the angle ¢ that the segment gear I00 
was at that time turned a proportionate amount 
from its initial position. The gear ratio is such 
that during the ?rst one-third of, the cycle the 
segment gear I00 is never turned through a 
greater angle than the 120 degree segment gear 
99 is able to return it during the last one-third 
of the cycle. .> 

In order to vary the spacing of the copy in 
accordance with the various widths of the: char 
acters used on the printing disc 63, a spacing disc 
96 is rotatably mounted on a shaft 91 which is 
longitudinally slidably mounted in the frame 30. 
The spacing disc 96 has a notch or slot cut in 
its periphery for each character of one font of 
type, such as is shown at 98 in Figure 110, the 
relative positions of the notches on the spacing 
disc 96 being the same as that of the characters 
on the printing disc 63 and their depths. being 
proportional to the widths of the various char 
acters. A chain gear I02 is secured to the reposi 
tioning shaft IM and by means of a chain I08 
is connected with a chain gear I04 which is se 
cured to the spacing disc 96. -' ' ‘ 

During the first third of the cycle the chain 
gear I02 and hence the spacing disc 96 are: freely 
driven by the shaft IOI which‘ is turned by the 
cog wheel 48 through the gear 59 and the pinion 
I06. The gear ratio from the type disc 63 to the 
spacing disc 96 is one-to-one and hence the 
proper notch 98, having a depth proportional to 
the width of the character placed in the printing 

- position, is in the same position with respect to 
> the frame 30 of the machine regardless of which ' 
of the keys 31 is depressed. At the opening of 
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the end of the lever spacing-release II5 in con 
tact with the cam H3. The lever II5 is pivoted, ' 
as at I I9, to the frame 30 of the machine. When 
the‘cam II3 permits the lever II5 to move, as 
just described, a dog I20 is disengaged from the 
ratchet wheel H6. The dog‘ I20 is on one arm 
of a lever I2I the other arm of which carries 
the pin I01. The lever I2I is pivoted to a lever 
I22 which is pivotally mounted on the shaft I23 
to which the ratchet wheel H6 is secured. A 
small tension spring I24 connected between the 
frame 30 of the machine and one arm of the 
lever I22, causes the levers I22 and I2I, upon 
the release of thedog I20, to move in the direc 
tion for the pin I01 ,to travel into the notch 98. 
Each notch 98 is so curved that, when the spac 

‘~ ing disc is so oriented that the notch being used 
is in the proper location, the center'of its curva 
ture is at the axis I23. When the pin I01 reaches 

' the end of the notch 98 the lever I2I is thereby 
moved to reengage the dog I20 in the ratchet 
wheel II6, the dog I20 having skipped a number 
of teeth corresponding to the width'of the char 
acter being printed. At this time the spacing 
disc 96 is released by the action of the cam II 0 
on the lever I08 which permits the compression 
spring II2 to move the spacing disc 96 back to 
the position shown by solid lines in Figure 8 again 

- out of the plane of the pin I01. The spacing 
30 release lever II5 is then returned by means of 

the cam II3 to the position shown in Figure 6, 
the tooth II4 releasing the ratchet wheel II6 
which revolves in a clockwise direction due to 
tension on a copy carriage I25. This turning of 
the ratchet wheel H6 is terminated when the 
lever I22 secured thereto carrying the dog I20 

’ hits a stop I26 on the frame 30. Thus the car 
riage is permitted to travel a distance corre 

' spondinglto the width of the character just 
printed. . 

Before the completion of the printing third of 
the cycle the printing head 16 is withdrawn from 
contact with the back of the copy 89 slightly 
before the end of the revolution of the cam 61. 
This is .to permitlthe cam II3 to release the 
ratchet wheel II6 only after the printing has 

" been completed, but before the gear 65 ceases its 
_ operation with the end of the second third of 
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the‘notch which is in this position there is a pin ' 
I01 the function of which will be apparent from 

' A lever I08, pivotally mounted at I09, has one 
end bearing against a cam IIO which is secured 

j to the shaft 84 and the other end -I II bifurcated 
' and engaging the longitudinally slldable shaft, 
91. When the lever I08 is moved infoppositlon. 
to a compression spring II2, the spacing disc ' 
96 is shifted from the position shown by solid 
lines-in Figures '1 and 8 to that shown by broken 
lines, causing the notch 98 to come into the path 
.of the pin.I01. ' > . 

Immediately following the positioning vof the 
spacing disc 96, a cam H3,‘ mounted beneath the _ 
gear 65 on the shaft‘ 66 operates to permit. a 
tooth II4 formed on a ‘spacing release lever II5 
to engage a tooth on the periphery of a; spacing 
ratchet wheel II6 thereby locking the ratchet 

‘A small tension I wheel II6 against rotation. 
spring II1, connected between the lever II5 and 
the frame of the machine, keeps a roller II8 on 
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the-cycle. _ 

The copy carriage comprises a pair of vertical 
brackets I25 mounted on a plate I38 which is 
laterally slidably mounted on rollers held in' a 
way I39 formed in the frame 30. The under 
side of the'plate I38 carries a plurality of racks 
I 40 across its'length. Foreach of the racks I40 
there, is a pinion I4I rotatably mounted on the 
ratchet wheel shaft I23, each of the pinions I“ 
having a keyway I4I'. Two pairs‘of copy hold 
ing and indexing rollers I43 are rotatably 
mounted between the brackets I25, and are so 
located that theprinting heads 16, 11 and 18 
will’ operate between them. ' Knurled handles 
I44, mounted on the extremities of two of the 
indexing roller shafts, provide means for mov 
ing the copy paper 89 up or down between the 
printing heads 16, 11 and 18 and the disc 63. 

‘ Guides I45 are provided to care for the ends of 
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the copy 89 which protrude from the rollers I43. 
Thev plate I38 is connected to the ratchet wheel 
II6, through the racks I40, the pinions HI, and 
a key I42 secured on a longitudinally slldable 
rod I46 which is mounted-in the shaft I23. 
'The keyways MI’ in the pinions. I4I, shown > 

in'Figure l2,'are so placed that they are in align 
ment vwhen the copycarriage is at the extreme 
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right position for the beginning of a line of print 
ing. At this position the key I42 may be shifted 
to engagement with any one of the pinions “I 
by means of a lever I" which is pivoted to the 
frame 20 and has a bifurcated end which en 
gages a grooved collar I48 which is mounted on 
the shaft I23 and is secured to the slidable key 
rod I48. This permits the key I42 to rotsgg 
with the shaft I23 and yet be shifted at a 
point where the keyways l4l' are in line. Tlie 
outer end of the lever I4] is provided with a 
handle and the frame 30 is notched as at I41’ 
so that the key I42 will engage only one of the 
pinions “I at a time. 
A slip ratchet IBI of a well-known type is 

mounted in the shaft I23 so that the copy car 
riage may be pushed to the right at any time 
and yet may be driven to the left by the shaft 
I23 with each cycle of the machine. 
A carriage spring of the conventional type used 

on typewriters which urges the copy carriage to, 
the left and the ratchet wheel “6, as shown in 
Figure 6, to rotate clockwise is shown at I49 in 
Figure 3. Since the motion‘ of the copy carriage 
per cycle must be dependent upon the size of the 
font of type in use, for correct spacing, and since 
the relative motions of the plate I38 and the 
ratchet wheel H6 must be so proportioned, the 
gear ratios between the pinions I 4| and the racks 
I40 are such as to accommodate the proportional 
spacing between the several _fonts. The change 
in this ratio is accomplished by shifting the lon 
gitudinal position of the key I42, to cause the 
proper one of the pinions Hi to drive the ratchet 
wheel H6 through the common shaft I23. 
Although for purposes of disclosure the three 

phases of the cycle of operation of the present 
machine have been described as having a dura 
tion of one-third of the cycle, and the segment 
gears 5|, 64 and 99 have been described as being 
approximately 120° in angular extent to accom 
plish such a division of the cycle, it is obvious 
that the angular extent of these gears may be 
varied, if desired, to effect a different distribu 
tion of the three phases, provided, however, that 
the third or restoring phase does not overlap 
and interfere with the ?rst or selecting phase. , 
Other changes and modifications may be made 

in the illustrated and described embodiment 
without departing from the scope of the inven 
tion as de?ned in the following claims: 
Having thus described the invention, what is 

claimed as new and desired to ‘be secured by 
LettersPatentis: ‘ 

1. In a printing machine of the class described, 
a plurality of type, a paper supporting carriage 
adapted to present the paper to a printing posi 
tion wherein it is impressed by the type, a rotary 
drive element; type character selecting means, 
printing means, and restoring means for the se 
lecting means, all driven by said driving element 
through a cycle of operation for each character to 
be printed; and variable spacing means for con 
trolling the carriage movement appropriate to 
the width of the type character selected; said 
variable spacing means comprising a rotary mem 
ber provided with a plurality of slots about its 
periphery, each slot being of a depth proportional 
to the width of a given type character, means 
operatively connecting said driving element and 
said rotary member for moving the latter syn 
chronously and proportionately to the movement 
of said selecting means, a ratchet wheel opera 
tively connected to the carriage to move syn 
chronously therewith, means for urging said 
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ratchet wheel continually in one direction, a 
holding pawl for said ratchet wheel, a selecting 
pawl element movable circumferentially of said 
ratchet wheel and also swingable substantially 
radially thereof to engage a tooth of said wheel 
in idle position and to disengage said wheel'dur 
ing spacing operation, means operated by said 
driving element at one point in the cycle of oper 
ation to move said holding pawl into engagement ‘ 
with the wheel and to simultaneously release said 
selecting pawl element from engagement with 
said wheel, a pin on said selecting pawl element 
adapted to enter a slot in said rotary member 
and trip the selecting pawl to engage the ratchet 
wheel when the pin strikes the bottom of a slot, 
means for then tripping the holding pawl, and 
fixed stop means for limiting said last named 
movement of the selecting pawl and thus said 
ratchet wheel, whereby said ratchet wheel moves 
the selected distance to move the carriage to e?ect 
the proper spacing. 

2. The device as set forth in claim 1 which 
further includes means operated by said driving 
means for displacing the slotted rotary member 
from the plane of said pin‘whereby the pin and 
selecting pawl element may freely move along 
with the ratchet wheel to its final position. 

3. A typewriter comprising the combination 
with a carriage, means tending to advance the 
carriage, keys, and type of various widths, of 
mechanism for releasing the carriage after prints 
ing of a letter and thereafter stopping the same 
after it has travelled a distance corresponding to 
the width of the letter printed, said mechanism 
including a carriage operated escapement ratchet 
wheel, a pawl normally engaging the ratchet 
wheel, means for releasing said pawl, means for 
moving the pawl, when released, about the periph 
ery of the ratchet, a variable stop means separate 
from said pawl releasing means for both limiting 
the movement of the pawl when released and 
causing the pawl to re-engage the ratchet, said 
variable stop means comprising a rotary disc 
member provided with a plurality of slots about 
its periphery, each slot being of a depth pro 
portionate to the width of a given type charac 
ter, said pawl provided with a projection adapted 
to enter a selected one of said slots and move to 
the bottom thereof, and key actuated means for 
automatically rotating said disc an amount nec 
essary to bring the opening of a slot of a depth 
corresponding to the width of a character repre 
sented by said key, in front of the pawl proj ection.v 

4. In a printing machine of the class described, 
‘a plurality of type, a paper supporting carriage 
adapted to present the paper to a printing po 
sition wherein it is impressed by the type, a driv 
ing element; type character selecting means and 
printing means, both driven by said driving ele 
ment through a cycle of operation for each char 
acter to be printed; and variable spacing means 
for controlling the carriage movement appro 
priate to the width of the type character selected; 
said variable spacing means including a rotary 
member provided with a plurality of slots about 
its periphery, each slot being of a depth propor 
tional to the width of a given type character, 
means operatively connecting said driving ele 
ment and said rotary member for moving the lat 
ter synchronously and proportionately to the 
movement of said selecting means, a ratchet 
wheel operatively connected to the carriage to 
move synchronously therewith, means for urging 
said ratchet wheel continually in one direction, 
a holding pawl for said ratchet wheel, a select- 



6 
ing pawl element movable circumierentially of 
said ratchet wheel and also swingable substan 
tially radially thereof to engage a tooth of said 
wheel in idle position and to disengage said wheel 
during spacing operation, means operated by said 
driving element at one point in the cycle of op 
eration to move said holding pawl into engage 
ment with the wheel and to simultaneously re 
lease said selecting pawl element from engage 
ment with said wheel, a projection on said se 
lecting pawl element adapted to enter‘ a slot in 
said rotary member and trip the selecting pawl 
to re-engage theratchet wheel at a predeter 
mined interval beyond its previous point of en 
gagement when the projection strikes the bottom 
of a slot, said last-named means adapted to then 
trip the holding pawl, and means limiting the re 
turn of the selecting pawl to a ?nal initial point. 

5. Ina variable spacing device for a movable 
carriag'e, key-actuated printing machine of the 
class described, in combination, a rotary circu-r 
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lar member operatively connected with the car's-i -_§ 
riage of the machine for angular movement pro 
portional to the movement of said carriage, a 
gripping device movable angularly concentrically 
with said member and adapted to engage the lat 
ter at selectable points about its periphery to 
gauge the amount of angular movement thereof 
which corresponds to a character selected by a 
key for printing, a stop device for limiting the 
movement of said gripper device, said stop device 
comprising a rotary disc, said disc being provided 
with a plurality of slots in its periphery adapted 
to selectively receive a portion of said gripping 
device and limit its movement about the said 
member, said slots being of various depths pro 
portional to the widths of the characters to be 
printed, and means for rotating said disc an 
amount su?icient to present the opening of a 
slot to the gripping member corresponding to 
the character represented by the, actuated key. 

6. In a variable spacing device for a movable 
carriage, key-actuated, printing machine of the 
class described, in combination, a rotary circular 
member operatively connected with the carriage 
of the machine for angular movement propor 
tional to the movement of said carriage, a 
gripping device movable angularly concentrical-_ 
1y with said member and adapted to engage the 
latter at selectable points about its periphery to 
gauge the amount of angular movement thereof 
which corresponds to a character selected by a 
key for printing, a stop device for limiting the 

' movement of said gripper device, said stop device , 
comprising a disc rotatable about a center spaced 
from the center of rotation of said member and . 
said gripping device,'said disc being provided with 
a plurality of slots in its periphery adapted to se 
lectively receive a portion of said gripping device 
and limit its movement about the said member, 
said slots being of various depths proportional to 
the widths of the characters to be printed, and 
means for rotating said disc an amount su?i 
cient to present the opening of a slot to the 
gripping member correspondingto the character 
represented by the actuated key, each of said 
slots being of an arcuate con?guration centered 
about the center of rotation of said gripping de 

_ vice when presented in operative position with 
, respect to the latter. I , ' 

7. In a variable spacing device forv a movable; 
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of the machine for angular movement propor 
tional to the movement of said carriage, a grip 
ping device movable angularly concentrically with ' 
said member and adapted to engage the latter at 
selectable points about its periphery to gauge the 
amount of angular movement thereof which cor 
responds to a character selected by a key for 
printing, a stop device for limiting the movement 
of said gripper device, said stop device compris 
ing a rotary disc, said disc being provided with 
a plurality of slots in its periphery adapted to 
selectively receive a portion of said gripping de 
vice and limit its movement about the said mem 
ber, said slots being of various depths propor 
tional to the widths of the characters to be print 
ed, and means for rotating said disc an amount 
su?icient to present the opening of a slot to the 
gripping member corresponding to the character 
represented by the actuated key, and means for 
moving said disc axially to free the gripping de 
vice from the engaged slot after the gauged 
movement thereof. _ 

8. In a variable spacing device for a movable 
carriage, key-actuated, printing machine of the 
class described, which printing machine includes 
a rotary, key selected, type carrying element, in 
combination, a rotary circular member operative 
ly connected with the carriage of the machine 
for angular movement proportional to the move 
ment of said carriage, a gripping device movable 
angularly concentrically with said member and 
adapted to engage the latter at selectable points 
about its periphery to gauge the amount of an 
gular movement thereof which corresponds to a 
character selected by a key for printing, a stop 
device for limiting the movement of said grip 
ping device, said stop device comprising a disc, 
said disc being provided with a plurality of slots 
in its periphery adapted to selectively receive a 
portion. of said gripping device and limit its move 
ment about the said member, said slots being of 
various depths proportional to the widths of the 
characters to be printed, a train of transmis 
sion gearing operatively disposed between said 

7 disc and said rotary type carrying element for 
moving said disc to. present the opening of a slot 
to the gripping member corresponding to the 
character represented by the actuated key. 

9. In a printing machine of the class described, 
a movable paper-supporting carriage, a plurality 
of keys, a character selecting mechanism for 
moving the type character into printing position, 

i . a printing mechanism for obtaining an impres 
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carriage, key-actuated, printing machinelof the . 
class described, in combination, a. rotary circular‘ 
member operatively connected with the carriage 75 

sion from said type character at said position, 
and mechanism for restoring ‘the character se 
lecting mechanism to initial position for subse 
quent operation, and power means for actuating 
said character actuating mechanism, said print 
ing mechanism, and said restoring mechanism in 
the named sequence during one cycle of opera 
tion initiated by the depression of a key, means 
for urging said carriage in one of its directions 
of movement, a variable escapement device for 
limiting each movement of the carriage after an 
impression to a distance appropriate to the width 
of the character printed, said escapement. de 
vice comprising a ratchet wheel operatively con 
nected with said carriage for proportionate move 
ment therewith, a holding pawl for said ratchet 
wheel, a selectingipawl- element movable circum 

' ferentially of said ratchet wheel and also swing 
able substantially radially thereof to engage a 
tooth of said wheel in idle position and to dis 
engage said wheel during spacing operation, 
means operated by said printing mechanism at 
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_ the beginning 01 its phase of operation to move 

said holding pawl into engagement with the 
wheel and to simultaneously release said select 
ing pawl element from engagement with said 
wheel, a rotary member provided with a plurality 
of slots about its periphery, each slot being of a 
depth proportional to the width of a given type 
character, means operatively connecting said 
character selecting mechanism and said rotary 
member for moving the latter synchronously and 
proportionately to the movement of said select 
ing means during the selecting phase of the cycle, 
a projection on said selecting pawl element adapt 
ed to enter a slot in said rotary member and trip 
the selecting pawl to engage the ratchet wheel 
when the projection strikes the bottom of a slot, 
means actuated by said printing means at the 
beginning of its phase of operation for presenting 
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said rotary member to the path of operation of 
the projection, means operated by said printing 
mechanism toward the end 01' its phase of opera 
tion, and after said printing impression has been 
e?ected, for tripping the holding pawl, and ?xed 
stop means for limiting said last named move 
ment of the selecting pawl and thus of said 
ratchet wheel whereby said ratchet wheel moves 
the selected distance to move the carriage to ef 
fect the proper spacing, means actuated by said 
printing mechanism for moving said rotary mem 
ber from the path of said projection, and means 
connecting said rotary member to said restoring 
means for return of said member to its initial 
position. 

EFFIE ROBERTS REID, 
Executor of the Estate of Roswell 8. Reid, De 

ceased. 


