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UNITED STATES 

2,067,821 

PATENT OFFICE 
2,067,821 

S 

JUSTIFIEDLINEs. TYPEWRITER, 
William Oscar. Bell, Highland Park, I., assignor 

to Robert H. Loomis, Chicago, Ill. 
Application May 31, 1932, Serial No. 614,446 

42 Claims. (C1, 197-20) 
This invention relates to a typewriting ma 

chine and its principal object is to provide a 
machine of new and improved construction for 
producing printed matter, which in composi 
tion will have the appearance of matter printed 
by a printing press, but which will be produced 
without the casting or setting of type for each 
character. -1 

More specifically this invention provides 
mechanism for printing directly from a font 
of type characters, combined with a spacing 
mechanism adapted to regulate the space be 
tween words so that the lines will exactly fill 
a predetermined measure, in other words, so 
that the lines will be justified. 
Another feature of this invention is to pro 

vide means for printing each character on its 
OWn proper body so that each character will 
occupy a space adapted to its normal size. 

In this connection, the invention contem 
plates the provision of a type plate having type 
characters thereon of various widths and im 
proved mechanism for selectively positioning 
the type plate to bring any desired type face 
into position for printing. 
Another object is to provide an improved 

mechanism for advancing the paper or other 
impression receiving material in step by step 
movements of any desired amplitude. 
Another object is to provide an improved 

mechanism for automatically controlling the 
movement of the impression receiving material 

35 

according to the normal width of the particular 
type character to be struck. 

Further objects of the invention will be ap 
parent from the detailed description of the emi 
bodiment of the invention shown in the draw 
ings. In this connection, the inventor, includes 
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as Specific objects the various novel construc 
tions and arrangements of the various parts and 
their combinations with each other for attain 
ing the above mentioned objects and such other 
objects as will appear from the following speci 
fication. 

In the drawings: 
Fig. 1 is a front elevation of a machine em 

bodying the principles of my invention. 
Fig. 2 is a side elevation of the machine look 

ing from the right hand side of Fig. 1. 
Fig. 3 is a plan view of the machine with 

certain parts cut away for purposes of clear 
eSS. 
Fig. 4 is the development of the type and 

plate showing the preferred arrangement of 
type faces thereon. 

the machine. 

Fig. 5 is a fragment of a perforated ribbon 
employed in connection with the operation of 

Fig. 6 is an enlarged vertical section of the 
mechanism shown in Fig. 1 for positioning Se 
lected type characters in printing position and 
for imparting spacing movements to the car 
riage of the machine. 

Fig. 7 is a detail plan view of the part of the 
mechanism shown in Fig. 6 for imparting Oscil 

5 

10 
lating movements to the type plate; the jaw 
members of the mechanism being shown in 
closed position. w 

Fig. 8 is a plan view of the same mechanism 
but showing the jaw members in their normal 
open position. 

Fig. 9 is a detail plan view of the mechanism 
for imparting reciprocating movements to the 
type plate with the jaw members of said mech 
anism in their normal open position and show 
ing also the carriage advance arm and a mov 
able stop plate for limiting the movement of 
said carriage advance arm in accordance with 
the width of the type character positioned for 
printing. 

Fig. 10 is a plan view of the justifying mech 
anism. 

Fig. 11 is a perspective view of the justifying 
mechanism with parts thereof broken away to 
illustrate the intermeshing relation of the gears 
and Sector members. 

Fig. 12 is a plan view of the carriage advance 

5 
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25 

arm together with the can and associated link . 
mechanism for operating said arm; said parts 
being shown in the positions which they aSSume 
when the arm engages the movable stop plate 
shown in Fig. 9. 

Fig. 13 illustrates the same mechanism with 
the carriage advance arm moved away from said 
movable stop plate. 

Fig. 14 is a section of a roller clutch mech 
anism taken through line a-a of Fig. 15. 

Fig. 15 is a vertical section of the clutch 
mechanism taken through line b-b of Fig. 3. 

Fig. 16 is a side elevation of the ratchet mech 
anisms for advancing the paper in the machine. 

Fig. 17 is a section taken on line did of Fig. 
16 to illustrate a yieldable detent for holding 
the paper advance roll against accidental move 
ment. 

Fig. 8 is a plan view of the mechanism for 
feeding the perforated ribbon through the ma 
chine. 

Fig. 19 is a sectional elevation of the ribbon 
feeding mechanism. 
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2. 
Fig. 20 is a side elevation of a portion of the 

ribbon feeding mechanism showing the ribbon 
advance mechanism. - 

Fig. 21 is a view in perspective of the contact 
pin bar and the contact bar of the ribbon feed 
ing mechanism. 

Fig. 22 is a chart showing the various combina 
tions of the justifying mechanism. 

Fig. 23 is the wiring diagram of the preferred 
embodiment of the invention. 

Fig. 24 is a plan view of a modified form of 
the carriage advance mechanism. 

Fig. 25 is the same view as Fig. 24 showing 
another adjustment. 

Fig. 26 is a section taken on line a-ac of Fig. 
25. 

Fig. 2 is a plan view of a modified form of 
type positioning mechanism. 

Fig. 28 is a side elevation of the mechanism 
shown in Fig. 27. 

Fig. 29 is a fragmentary front elevation taken 
on line g-gy of Fig. 28. 

Referring to Figs. 1 and 2, the invention com 
prises broadly a carriage A on which the paper 
or other impression material is carried; a type 
plate B on which the type characters are car 
ried; a hammer arm C for bringing the type 
characters and the paper into printing engage 
ment; a type plate positioning mechanism I for 
selectively positioning the type plate to bring any 
desired type character thereon into printing post 
tion; a carriage moving mechanism E. for im 
parting movements of varying amplitudes to the 
carriage; and associated with the carriage mov 
ing mechanism, a character advance stop F 
and a spacing stop G, the former for gauging 
the amount of movement of the carriage ac 
cording to the size of the character to be struck 
and the latter for adjusting the sizes of the 
Spaces between words to justify the line. 
The invention is designed to be operatively 

controlled by a perforated ribbon H. (Fig. 19) 
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similar to the ribbon produced by the monotype 
composing machine. This ribbon (a fragment of 
which is illustrated by Fig. 5) is reversely fed 
into the machine herein shown so that the per 
forations last made are the first to operate the 
typewriting mechanism, the typewriting being 
performed therefore, in a backward or reverse 
Order. 
In order to facilitate an understanding of the 

detailed description of the operating mecha 
nism, a preliminary explanation will be given 
regarding the preferred arrangement of the type 
characters or faces on the type plate B. This 
arrangement of the type characters, as illus 
trated in Fig. 4, is identical to the mirror ar 
rangement of the matrices in one of the matrix 
cases in the monotype system. The particular 
font of type faces is arranged in vertical and 
horizontal rows of fifteen characters, each hori 
Zontal row containing type faces grouped ac 
cording to their respective widths or unit, valves, 
based on multiples of a unit 1/18th of the width 
of the capital M. With such arrangement of 
the type faces any desired character can be 
readily located by referring to the vertical row, 
and the horizontal row in which the character 
lies. 
The type plate B is arcuate in shape, being the 

longitudinal fragment of a cylinder and is 
mounted for both longitudinal and vertical 
movements. The type plate B is prefiably 
mounted by suitable means so that it may be 
readily interchanged with a similar type plate 
having type of a different size, design, etc. The 

2,067,821. 
first mechanism to be hereinafter described will 
be the actual printing mechanism and then the 
means for moving the type piate B to selectively 
position the same so as to bring any desired type 
character into printing position. 

The printing mechanism 
Referring to Fig. 2, the outer face of the type 

plate B is positioned adjacent the movable car 
riage A, the latter of which is mounted on guide 
bars and 2. Guide bar is fixed to the frame 

10 

of the machine at 3 and 4 (Fig. 3) and is en 
gaged by rollers 5 secured to the carriage A. 
Guide bar 2 is journaled at 6 and 7 to a fixed 
part of the machine for a purpose hereinafter 
described. The movable carriage A carries a 
sheet of paper or other impression receiving ma 
terial 8, a paper guide plate 9, paper feed rol 
lers 0 and ff, a receiving cylinder 2, and a rack 
3. The rack 3 is geared to a clutch mecha 
nism 4 to be hereinafter described. Interposed 
between the paper 8 and the type plate B is an 
ink ribbon 15 which travels by known means, 
such as is employed in the ordinary typewriter, 
between a pair of spools f6 and 7 (Fig. 3). 
mounted at 8 to a fixed part of the machine. 
The paper 8 is moved into printing engage 

ment with the ribbon 5 and the type plate 3 
by a magnetically operated hammer arm fs, 
slidably mounted in a U-shaped supporting 
frame 20 in back of the paper 8, and adapted 
to be actuated by an amature 2 and a magnet 
22. The magnet is fixed to the supporting frame 
20 and the armature 2 is pivoted at one end to 
the frame 20 and at the other end to the hammer 
9. A spring 23 interposed between the arma 
ture 2 and the frame 20 holds the hammer 9 
in its retracted position, said position being de 
termined by a stop 24 on the hammer which 
abuts against the frame 20. The type plate 3 
is locked in position during the printing contact 
of the type by a holding pin 25 adapted to fit 
into indentations 26 on the back face of the type 
plate behind each type face. The holding pin 
25 is slidably supported in the head of a post 
27, the latter of which is secured at 28, 29 to a 
fixed part of the machine. A spring 30 holds 
the pin. 25 against the type plate B. The pin 
25 is retracted from its holding position by 
means of a lever 3 pivoted on the post 27. The 
upper end of the lever 3 engages the head end 
of the holding pin. The lower end of the lever 
3 engages an actuating rod 33 which is slidably 
supported in the post 27. The lower end of the 
rod 33 seats on one end on a lever arm 34 full 
crumed at 35 to a fixed part of the machine. 
The other end of the lever 34 carries a roller 36 
adapted to ride on an actuating cam 3 which 
is pinned to a continuously driven vertically dis 
posed shaft 38. 
Mechanism for oscillating and reciprocating the 

type plate 
The printing of a particular type character, 

obviously, requires the type plate B to be moved 
to a predetermined position relative to the ham 
ner 9. The mechanism for accomplishing this 
result is as follows: 
The type plate B is fixed on a sleeve 39 by 

neans of a web. 40. The sleeve is Spined by a 
key or feather 4 (Fig. 3) to a shaft 42 so as to 
permit the sleeve to move longitudinally of the 
shaft, but not to rotate thereon. The shaft is 
journaled at 43, 44 to a fixed part of the ma 
chine. The said shaft 42 together with the type 
plate are oscillated by means of a gear Sector 
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A. 

45 secured to the shaft 42 and meshing with a 
gear Sector 46 (Fig. 3) on an arm 4 of a bell 
crank. The bellcrank 48 is journaled to Oscillate 
about the axis of the continuously driven shaft 
38, heretofore referred to. The shaft 38 is 
mounted at 49 to a fixed part of the machine 
and parallel to the shaft 42. The arm 50 (Fig. 
8) of the bellcrank 48 is provided with a de 
pending contact pin 5 which is engaged by the 
closing movement, hereinafter described, of a 
pair, of clamp jaws, thereby swinging the bell 
crank about its axis and imparting an OScillatory 
movement of predetermined amplitude to the . 
shaft 27 and to the type plate B. 
/ However, before describing the mechanism for 
predetermining the amplitude of movement df 
the bellcrank 48 and the proportionate oscillat 
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ing movement to the type plate B, it will be 
We to describe the mechanism for imparting 
an axial or reciprocating movement to the type 
plate B. Returning, therefore, to the sleeve 
member 39 (Fig. 3) which, as previously noted, 
is splined to the shaft 42. The lower portion of 
said sleeve member is formed with gear teeth 52 
to provide a circular rack 53 adapted to be driven 
by a pinion gear 54 to raise or lower the sleeve 
member 39. The said gear is keyed to a stub 
shaft 55 which is rotatably mounted in support 
ing brackets 56 and 57. The opposite end of 
the stub shaft is provided with a bevel gear 58 
which meshes with a rack 59 carried on a beli 
crank 60. This bellcrank, like the bellcrank 50, 
is also journaled On the vertical shaft 38. The 
arm 6 of bellcrank 60 is provided with a pro 
jecting contact pin 62 adapted to be engaged by 
the closing movement of a pair of jaws whose 
movements are controlled, as hereinafter de 
scribed, to determine the amplitude of move 
ment of the arm 60 and thereby control the 
extent of the reciprocating movement of the 
sleeve member 39 and the type plate B. The 
movement of the other arm of bellcrank 60 does 
not affect the movement of the type plate B, 
and, therefore, may be disregarded for the 
moment. 

Having thus far determined the arm 50 of the 
bellcrank 48 for Oscillating the type plate B and 
the arm 6 of bellcrank 60 for reciprocating the 
type plate B, the mechanism will next be de 
scribed for predetermining the movement, im 
parted to the arms 50 and 6 to so position the 
type plate B that a desired type face is in print 
ing position, i. e., opposite the contact end of the 
hammer arm 9. - 

The positioning stops 
This mechanism comprises broadly two sets of 

stops of fifteen each, one set 63 (Fig. 8) for the 

60 
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oscillating mechanism (bellcrank arm 50) and 
the other set 64 (Fig. 9) for the reciprocating 
mechanism (arm 6 of bellcrank 60). The re 
spective stops of set 63 are designated (Fig. 8) 
by the characters A to N, inclusive, and likewise 
the respective stops of set 64 are marked (Fig. 
9) from 1 to 15 inclusive. Each of the stops of 
the set 63 for the oscillating mechanism repre 
sents a particular vertical row of the type plate 
B, and are so positioned that when the arm 50 
of bellcrank 48 is in alignment with the stop 
representing for example the G row of the type 
plate B (Fig. 4) the Grow of the type plate B 
is directly opposite the hammer arm 9. In 
like manner, each of the stops of the set 64 for 
the reciprocating mechanism represents a par 
ticular horizontal row of the type plate B and 

2,067,821 

opposite the hammer arm 9. 

3 
are so coordinated with the arm 6 of bellcrank 
60. that when the arm 6 is in alignment with a 
particular stop, the horizontal row of the type 
plate B represented by said stop will be directly 

For a purpose, 
hereinafter explained, stops 63 and 64 are SO 
arranged that the vertical axes of respective 
stops of each set are an equal distance apart on 
a 45° arc described from the axis of the drive 
shaft 38. Set 64 is positioned directly above set 
65 and on a similar 45° arc. As will now be 
readily seen, any desired character on the type 
plate B may be brought into printing position 
by aligning the arm 50 with the stop of the set 
63 representing the vertical row in which the 
desired character is located, and, at the same 

, time, aligning the arm 6 with the stop of the 
set 64, representing the horizontal line in which 
the desired character is located on type plate B. 
The mechanism for actuating the stops 63 and 
64 and means for bringing the respective arms 
50, 6 into alignment with the particular stops 
actuated will now be described in detail. 

The stop actuating mechanism. 
Referring now to Figs. 1 and 8, the stops 63, 

being the vertical row stops, are slidably Sup 
ported in holes in a block 65 which is fixed by 
Suitable means to the frame of the machine. 
Block 65 is of substantially. less thickness than 
the length of the stops 63, so that they will 
protrude from the upper and lower surfaces 
thereof. The upper ends of all of the stops, ex 
cept the stop 63, are normally held retracted 
within the block 65 by means of coil springs 68. 
The lower end of each stop is seated on one of a 
set of fifteen stop levers 66 (Fig. 3). The stop 
levers 66 are fulcrumed at 67 to a fixed part of 
the machine. Each lever is actuated, by a suit 
able electro-magnet, to move its particular stop 
upwardly so that it' will protrude above the 
upper surface of the block 65. The stops 63 
and their supporting block 65 are mounted 
slightly below and beyond the outer end of arm 
50 which carries the projecting pin 5. 
The Stops 64, being the horizontal row stops, 

are Somewhat similarly supported in a block 69. 
adjacent the axial or reciprocal positioning arm 
6. 
block 69, and, except for the stop 64' are nor 
mally held retracted within the block by means 
of coil spring 73. The said stop 64, however, 
normally projects below the block 69. Each one 
of a Set of stop levers. , seated on a corre 
sponding stop 64, is fulcrumed at 72 to a fixed 
part of the machine and, like the stop levers 66, 
is actuated, by means of a suitable electro-mag 
net, to move its particular stop downwardly so 
that its lower end will protrude from the lower 
surface of the block 69. The stops 64 and their 
Supporting block 69 are mounted slightly above 

The stops 64 are slidably supported in the 
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and beyond the outer end of arm 61, carrying the projecting pin 62. 
Before proceeding with the description of the 

mechanism for actuating the stop levers 66 and 
the stop levers 7 to move any desired stop out 
of its normal position, reference will first be 
made to the operating ribbon H. 
When a character key is struck on the mono 

type composing machine, two perforations are 
Ordinarily made on the monotype ribbon; one 
perforation denoting the horizontal or numbered 
row of the type-plate B (Fig. 4) in which the 
corresponding type face is located; the other 
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4. 
(Fig. 4) in which the same type face is located. 
The said two perforations are required, there 
fore, to determine the exact position on the type 
plate B to properly locate a desired type face. 
in position for printing. 
AS the perforated ribbon is fed into the appa 

ratus it passes between contact members and 
normally holds open the electric circuit through 
the magnets for operating. the levers 66-7. 
However, when the two perforations above re 
ferred to move into register with predetermined 
contact members, the said contacts come to 
gether So as to close two electric circuits. One 
of these circuits Will energize a magnet adapted 
to actuate the desired vertical positioning stop 
lever 66 and the other circuit will energize a 
magnet adapted to actuate the desired horizon 
tal positioning Stop lever 7. 

Referring to Fig. 1, each of the magnets 74 is 
mounted on a Suitable bracket 75 which is suit 
ably Secured to a fixed part of the machine. 
Adjacent each of the magnets and projecting 
Somewhat thereabove is a push rod or stop lever 
actuating rod 76 which extends downwardly and 
into engagement with one of the stop levers 66, 
lf, as the case may be. Pivoted to the top of 
each push rod 76 is a magnet armature 77, 
Each of the armatures 77 is adapted to respond 
to the energization of its magnet 74 and to 
thereby actuate its push rod 76 which will rock 
its stop lever 7 or 66, as the case may be, to 
move one of the stops into the path of move 
ment of jaWS for operating the levers 50-6. 
In the preferred embodiment of the machine 

the middle or H stop of the group 63 (Fig. 8), 
designated as 63 and representing the center 
vertical row on the type plate B, normally pro 
trudes beyond the upper surface of block 65. 
The lower end of this stop is secured by a suit 
able Socket 8 (Fig. 1) to a stop lever 79 full 
crumed at 67 to a fixed part of the machine. 
A Spring 80 (Fig. 6) tends to hold the stop 63 
in its normal position. Lever arm 79 is adapted 
to be swung by push rod 8, armature 82, and 
magnet 83, all of which are of like construction 
as push rods T6, armatures 77, and magnets 74. 

In similar manner the middle or #8 stop of 
the group 64 (Fig. 3), designated by the refer 
ence character 64 and representing the center 
horizontal row on the type plate B, normally 
protrudes beyond the lower surface of block S9. 
This stop is actuated by a magnet 84, armature 
85, push rod 86 and stop lever 87 in like man 
ner as the other stops of set 64 except that the 
lever arm 87 to which stop 64' is secured by ball 
Socket 70, is fulcrumed between the push rod 
86 and the stop 64 to reverse the movement. 
This preferred construction makes it unneces 

Sary to perforate the ribbon when it is desired 
to indicate the center character of the type plate, 
Said construction also makes it practicable to 
eliminate one of the perforations when the char 
acter desired to be printed is in either of the 
center rows. The magnets actuating these two 
stops are wired, as hereinafter described, to be 
energized simultaneously with the energization 
of any other magnet. 
Mechanism for aligning oscillating and recipro 

Catting arms 

Journaled on the vertical shaft 38 at a point 
below the bellcrank 48 is a pair of cooperating 
clamp jaws. 88, 89 (Figs. 7 and 8) which jaws as 
before noted position the lever 50 relative to 
a particular stop 63. The outer portion of 
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clamp jaw 88 is bent upwardly into the same 
horizontal plane as jaw 89 and both jaw mem 
bers 88 and 89 are adapted, when in closing 
engagement, to grip the depending pin 5 of arm 
50 and also whatever stop of the set 63 may be 
projecting above the upper Surface of the block 
65. Jaws 88, 89 are moved to their closed posi 
tion by springs 90, 9, and are opened by means 
of a cam 92, a cam lever 93, and equalizing links 
94, 95, 96, the opening movement of said jaws 
being limited by fixed stops 89a. The can 92 
is keyed at 97 to the vertical shaft 38, and is 
adapted during the rotation of the shaft to 
actuate cam lever 93 twice for each revolution 
of the drive shaft. Preferably, a roller 98 is 
carried by the lever 93 to bear against the edge 
of the cam. One end of the cam lever 93 is piv 
oted at 99 to a fixed part of the machine and 
the other end is pivotally connected to the cen 
ter of equalizing link 95. The link member 94 
is pivoted at one end to the jaw member 88 and 
at the other end to one end of the equalizing 
link 95. The link member 96 is likewise piv 
oted to jaw member 89 and to the opposite end 
of equalizing link 95. This equalizing or com 
pensating mechanism is necessary from the fact 
that the position of the clamp jaws 88, 89 when 
in closing engagement is variable depending 
upon the particular stop which may protrude 
into the path of the jaws. 
A like pair of jaws 00, O (Fig. 9) adapted to 

bring the arm 6 into alignment with any de 
sired stop of the group 64, is operated by a cam 
02, cam lever 103, and equalizing links fo4, f O5, 
f06 and springs 06a and 106b, stops Ofa all 
of which are of the same construction as the 
corresponding parts of the law members 88, 89 
and occupy the same relative positions to the 
arm 6 and the shaft 38. The outer end of a 
cam lever f03, however, is pivoted to a fixed sec 
tor plate 07, the said, sector plate being held 
against movement by reason of a suitable at 
tachment to the machine frame. 

It will be seen that with the proper timing, to 
be hei einafter described, during one-half revo 
lution of the drive shaft 38, the stop actuating 
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mechanisms will move one stop of the set 63 
into the path of the clamp jaws 88, 89 and one 
stop of the set 64 into the path of the jaws 
00, fol; the jaws 88, 89, and 100, Of will close 

On the respective stops, aligning the respective 
arms 50 and 6, thereby moving the desired 
character of type plate B into printing position; 
and the hammer 9 will be actuated to bring the 
paper 8, the ribbon 5 and the desired type char 
acter into printing engagement. 

Character space advance 
The mechanism now to be described operates 

to move the carriage A, after a character has 
been printed, a distance corresponding to the 
normal width of the next character to be printed. 
Bearing in mind that the perforated ribbon 
H (Fig. 5) is fed into the machine in reverse 
order and consequently the printing is done 
backward, it will be understood that the next 
letter to be printed is in effect anticipated and 
therefore the necessary space can be pre-ar 
ranged. 
The mechanism for advancing the carriage a 

distance corresponding to the width of the 
particular character to be struck comprises 
broadly, the carriage advance clutch mechanism. 

70 

fo8 (Fig. 15); a clutch operating arm fos; and 5 
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2,087.82 
the adjustable carriage advance stop or rotary arm 3 is a pin 35a, adapted to normally pro 
stop plate F. 
The carriage advance clutch mechanism 08 is 

operatively connected with the rack 3 of the 
Carriage A, and is preferably constructed as de 
scribed in detail in the copending United States 
application, William Oscar Bell, filed March 3, 
1932, Serial No. 596,551 "Apparatus for obtain 
ing variable spacing for typewriters and the 
like.' Issued August 20, 1935 as Patent No. 
2011,887. It comprises briefly a driving element 

(), a driven element ?, and a cone clutch 
if 2, the latter comprising a male or driving mem 
ber 3 and a female or driven member 5. The 
driving element fo, the driven element if and 
the cone clutch driving member 3 are all jour 
naled On a shaft 4, the cone clutch driven mem 
ber 5 being keyed at 6 to the shaft 8. The 
driving element O is adapted to fit into the cen 
tral portion of the driven element and is 
provided on its outer periphery with a series of 
Spring pressed rollers (Fig. 14) adapted to 
bind against the driven element when the 
driving element f is moved in a counter-clock 
Wise direction with reference to Fig. 14 and to 
move freely when moved in the opposite direc 
tion. Driven element is provided on its 
periphery with similar spring pressed rollers 8 
adapted to bind against the inner surface of a 
casing 9 to prevent retrograde or clockwise 
movement, with reference to Fig. 14, and to ride 
ifreely when driven in a counter-clockwise direc 
tion (Fig. 14) by driving element (). The 
upper portion of driven element of may be cast 
integrally with cone clutch driving member 3 
Or the latter may be fixed thereto by any suit 
able means. The casing 9 also encloses the 
cone clutch mechanism and is secured at 20 
to a fixed part of the machine. A spring 2 a. 
positioned within the casing 9 tends to hold 
the cone clutch driven member 5 in opera 
tive engagement with the cone clutch driving 
member 3 through a collar 2 provided with 
bearings 22 which bear against a flange 23 of 
the cone clutch driven member 5. The upper 
end of Cone clutch driven member 5 is formed 
with a gear 28 in mesh with the teeth of rack 
f3 of the carriage A and is adapted to impart 
movements thereto. The shaft f4 is slidably 
mounted in brackets 25, 26 secured to a fixed 
part of the machine and is adapted to be raised by 
a solenoid actuated arm 27 (Fig. 2) pivoted at 
28 to a bracket 29 which is also raised when 

the arm f 27 is actuated by the solenoid 30. 
Consequently, when the solenoid 30 is energized, 
the shaft 4 is raised against the action of 
spring. 2 and the cone clutch mechanism 2 is 
released. When the cone clutch mechanism 2 
is thus released the carriage A is returned to 
its initial operating position by a spring 5a. 
(Fig. 1) secured at 5b to a fixed part of the 
carriage and at 5c to the carriage A and which 
is stressed by the movements imparted to the 
carriage by clutch, mechanism 08. Interposed 
between the arm 27 and the shaft 4 is a 
bearing 30a to provide for the rotary movement 
of the shaft 4. o Y 
The clutch operating arm 09 extends from the 

clutch mechanism 08 to a cross bar f09a (Fig. 
6) of an H arm or carriage arm 3f. Carriage 
arm 3 is journaled at 32 and 33 on the shaft, 
38 and is adapted to receive a maximum move 
ment of 45° from the axis of said shaft by means 
of a cam 34 keyed at 35 to the shaft. Slid 
ably supported through the ends of carriage 

ject into the horizontal plane of the stop plate 
F. Clutch operating arm fo9 is adapted to im 
part a maximum movement to the clutch mech 
anism 08 which will move carriage A.19635 of 
an inch, which approximates the normal width. 
of a fourteen point capital M, which is referred 
to in the art as a fourteen point em. The 
clutch operating arm 09 is so positioned, how 
ever, that it will impart movement to the clutch 
mechanism, upon the movement of the carriage 
arm 3, toward the rotary stop plate F, that 
is, the cam actuated movement. 
The cam 36 is adapted to oscillate the car 

riage arm 3 twice for each revolution of the 
shaft 38 and is operatively connected with the 
arm by a spring controlled compensating mecha 
nism (Figs. 12 and 13) comprising connecting 
links 3, 38; cam following link 39; and 
springs &G, 4. One end of connecting link 
37 is pivoted at 42 to the carriage arm 3. 
The other end of said link is pivoted at 43 to the 
connecting link 38, the latter being pivoted 
at 44 to a fixed part of the machine. Cam 
following link f39 is also pivoted at 44 and is pro 
vided at its center portion with a cam follower 
65 and on one end with a projecting lip 46 
adapted to engage one edge of link 38. Spring 
4G extends between a flange or projecting arm 
f47 of link 38 and a like arm 48 formed on 
the link 39 and is adapted to hold the lip 66 
in engagement with link 38. A spring 4, 
interposed between arm 48 of link 39 and a 
fixed part of the machine, is adapted to hold 
link 39 so that can follower 45 is maintained 
in engagement with the cam 34. Consequently, 
when the carriage arm 3 engages the stop, 
such as the rotary stop plate F, before the cam 
is advanced to its fullest extent, the additional 
motion will be absorbed by the cam follower 
link. 39 and the springs 60, 4 . 
Inasmuch as the driving element fe of the 

clutch mechanism 08 (Fig. 14) moves freely 
and without effect in a clockwise direction (Fig. 
14) the spring operated or counter-clockwise 
Swing of the carriage arm 3 (Figs, 12 and 13) 
serves only to bring the clutch operating arm 
G9 into an initial operating position which may 

be described as the position of the carriage arm 
A3 - when swung to the maximum extent by the 
Spring . Consequently, in the absence of any 
stop mechanism, the movement imparted to the 
carriage A On each Oscillation of a carriage arm 
3 would be constant and unvarying, i.e., .19635 

inch. However, as has been hereinabove noted, 
the characters on the type plate B are of 
varying widths and consequently the movement 
of the carriage A should be varied accordingly. 
As known in the art, the best arrangement of 
the type characters as to widths for general 
purposes is an arrangement which provides three 
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rows for the nine unit characters, two rows for 
the ten unit characters, and one row each for 
the five, six, seven, eight, eleven, twelve, thirteen, 
fourteen and eighteen unit characters. (Fig. 4). 
The units upon which the above 2gures are based 
each constitute a 1/18th part of an em. Con 
sequently there are, generally speaking, twelve 
different positions to which the stop plate F 
must be adjusted. V 

Pivoted to the outer end of an arm 49 of 
bellcrank 60 is a gear 150 (Fig. 6) to which is 
fixed the rotary stop plate F. The said gear 
and stop plate assembly is supported on arm 
49 by means of a double headed bolt 52 and a 
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nut 53. The gear 50 is in mesh with a rack 
54 formed on the rack arm 0 (as best seen 

in Fig. 9), the latter of which, as previously 
noted, is supported in a fixed position. - 
As will be seen, when the arm 6 of bellcrank 

60 is in alignment with stop No. 1, (Fig.9) which 
represents horizontal row number on the type 
plate (Fig. 4) or the smallest characters of the 
font, the stop? plate F will limit the movement 
of the carriage arm 3, thereby imparting to . 
the carriage A the minimum movement allowed 
by the stop plate F. As the arm 6 is brought 
into alignment with stop No. 2 (Fig. 9) the 
stop plate F will be moved accordingly on rack 
54 increasing the movement of the carriage 
arm 3 to accommodate a character of the next 
highest unit value. 

In view of the fact that the unit value of the 
rows represented by the stops of set 64 do not 
increase in arithmetic progression, it is necessary 
to compensate for the variations by a series of 
steps on stop plate F. These steps are computed 
as follows: Since the varied sizes of the type of 
any font are divided into eighteen units, as 
heretofore described, the carriage arm 3 must 
move 2% (45/18) to advance the carriage one 
unit. The arm 6 f, however, when moved from 
one stop to the next moves 3.214 (45/14). When, 
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for example, the arm 6 is moved out of align 
ment with stop No. 1 (Fig. 9) and into align 
ment with stop No. 2 (Fig. 9), the rotary stop 
plate F would advance 3.214 and thereby in 
crease the movement of the carriage arm 3 
by a corresponding amount. To compensate for 
the excess movement, the stop plate F is pro 
vided with a step 55. The height of the step 
is 714 or the amount of the excess movement. 
The width of the step depends on the number 
of degrees which the stop plate F will rotate 
between each position. In the embodiment of 
the invention, herein shown, the axis of the 
gear 50 is swung through 45 while the stop 
plate F is rotated 337A, or through 156 of its 
circumference. Consequently, each of the steps 
Will be 22A, wide. The axis of the stop plate 
F is, therefore, so positioned that when the arm 
6 f is in alignment with stop No. 1 (Fig. 9) the 
Side of the stop plate F having a minimum 
radius (arbitrarily determined) is five units (the 
minimum character width-Fig. 4) or 12A. from 
the carriage arm 3 when the latter is in its 
initial operating position. When the arm 6 is 
brought into alignment with stop 2 (Fig. 9) 
the axis of the stop plate will move 3.214 away 
from the carriage arm 3, but the stop plate 
F will rotate so that the edge of the stop plate 
F now in the path of the carriage arm 3 is 
stepped up 714 beyond the previous edge, there 
by reducing the increased arc of movement 
available to the carriage arm 3 by 714" for a 
net increase of 2.5° which represents one unit. 
Similar compensating steps are provided for 
each of the other successive movements in which 
the carriage is to be advanced but one unit. 
However, when the arm 6 is advanced from 
stop No. 5 to stop No. 6 (Fig. 9), both of which 
represent rows having the same unit value, the 
amplitude of movement of the carriage arm 3. 
is maintained the same by presenting an edge 
56 of the stop plate F which has been stepped 

up the entire amount by which the axis of the 
stop plate F moves or 3.214. The stop plate F 
is provided with similar steps for the other posi 
tions of the arm 6 ranging from the minimum. 

2,067,821 
advance of 5 units to step 56a representing the 
18 unit movement. 
As will readily be seen, the stop plate F may 

be interchanged with another stop plate simi 
larly stepped when it is desired to use a differ 
ent size font on the type plate B. 

The justifying arms 
Secured to the carriage arm 3 by a screw 
57 is a magnet 58 which, when energized, is 
adapted to actuate an armature 59. One end 
of the armature is pivoted at 60 to the car 
riage arm 31. The other end is bifurcated for 
engagement with a collar 6 on the stop pin. 
35a. When the magnet 58 is energized, arma 

ture 59 will pull the stop pin 35a downward 
and out of the horizontal plane of stop plate F 
and into the horizontal plane of stop arm 62, 
hereinafter referred to as the space stop arm. 
The carriage arm 3 is thereby thrown out of 
engagement with the rotary stop plate F and 
while in such position, the carriage A is moved 
a distance determined by the position of the 
space stop arm 62. 

Before, each line is printed, the space stop 
arm 62, as previously noted, is first adjusted 
to justify the line. In other Words, the size 
of the spaces necessary to justify the line is 
determined before the line is printed. This is 
made possible by virtue of the fact that the 
perforated ribbon H. (Fig. 5) runs backwards, 
thereby first presenting the perforations (last 
nade on the composing machine) which indi 
cate the requisite size for each Space to justify 
the line. To facilitate an understanding of the 
justifying mechanism, brief reference will be 
made at this time to the theory of the justify 
ing operation. 
To justify a line, the spaces between the words 

must be so adjusted that the last character of 
the line is exactly in a predetermined position. 
To effect justification, the surplus space remain 
ing after the completion of a line is divided 
by the total number of spaces and the quotient 
is added to each space. In the present inven 
tion the fifteen stops 63 and the fifteen stops 
64 used in positioning the type plate B, as here 
inabove described, are also used for positioning 
the space stop arm, 62. The manner in which 
these keys are combined to impart varying 
movements will be later described. l 
The mechanism for positioning the space stop 

arm 62 comprises broadly an H arm 63 here 
inafter referred to as the maximum adjustment 
arm and an H arm 64 hereinafter referred to 
as the minimum adjustment arm. The maxi 
mum adjustment arm 63 is journaled at 65, 
f66 on the shaft 38. The minimum adjustment 
arm 64 is likewise journaled on said shaft at 
67 and 68. The maximum adjustment arm 
63 -carries a magnet f 69 and an armature TO 

adapted, when the magnet 69 is energized, to 
engage a stop pin 7 to move the same against 
a spring Ta and into the path of jaws 88, 89. 
The spring 7 fa is fixed to the pin T at f Tib 
and abuts against the lower portion of the max 
imum adjustment arm 63. The minimum ad 
justment arm 64 likewise carries a magnet 72 
and an armature 73 adapted, when the magnet 
72 is energized, to engage a stop pin 74 to 
move the same against the force of a spring 
f74a and into the path of the closing movement 
of the jaws foo, Of. The spring 74a is fixed 
at 4b to the stop pin T4 and abuts against 
the upper portion of minimum adjustment arm 
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64. The upper end of stop pin 69 normally 

extends into a block 75, the latter of which 
is secured at 76 to a machine frame. The 
lower end of stop pin 74 likewise normally ex 
tends into the block 5. The holes in the 
block 5 for receiving the pins 7 -4 are 
best illustrated in Fig. 10. The holes fifteen in 
number, are positioned on the circumference of 
a 45° arc described about the center of the 
shaft 38 so that the center of each hole, is 
positioned in a vertical plane passing through 
the axis of shaft 38 and also through the ver 
tical axis of a corresponding stop of each of 
the sets 63, 64. When the magnets 69 and 72 
are energized, the stop pins and 74 are 
Withdrawn from the holes in the block 5 thus 
moving opposite ends of stop pin into the 
path of jaws 83, 89 and likewise moving the 
stop pin 78 into the path of jaws 00, Of. 
When the pin f7 is projected into the path 

of the jaws 88, 89, it is gripped by said jaws 
and the maximum adjustment arm 63 is there 
by swung into alignment with whatever stop of 
the set 63 may be projecting from the upper 
Surface of block 65. In like manner the mini 
mum adjustment arm 68 is brought into align 
ment with whatever stop of the set 64 may be 
projecting beyond the lower surface of block 69. 
The selective positioning of the stops 63, 68 for 
determining the spacing, however, is hereinafter 
described. w 

The iustifying gear mechanism 
The upper portion of the maximum adjust 

ment arm 63 is extended to form a gear sector 
a 77 (Fig. 11) which is in mesh with a gear 78 
pivoted at 79 to the under surface of Space 
stop arm 62 adjacent the outer end thereof. 
Gear 8 is in mesh with an intermediate gear 
80 which is journaled on a screw bolt 8 to 

a depressed center portion of the space stop 
arm 62. Fixed to the intermediate gear 80 
by suitable means, is an intermediate gear sector 
82 in mesh with a third gear 83 which is 

fixed to minimum adjustment arm 64. The 
third gear 83 is moved only by the minimum 
adjustment arm 64 and consequently when the 
minimum adjustment arm 64 is stationary, the 
third gear 83 acts as a rack on which the inter 
mediate gear Sector will ride, thereby moving 
the stop lever 62. 
When the minimum adjustment arm 64 and 

its gear 83 is moved and the maximum adjust 
ment arm 63 is stationary, the gear 83 will 
move the intermediate gear sector 82, the inter 
mediate gear 80 and the gear 78, but the gear 
sector 7 being fixed, acts as a rack upon which 
the gear 78 rides and moves the space stop arm 
62. The above intermeshing gears and racks 

are so proportioned as to provide a ratio of fif 
teen to one between the movements of the ad 
justment arms 63, 64 and the Space stop arm 
f62. In the actual operation of the machine, 
however, the movements of the maximum adjust 
ment 63 and the minimum adjustment arm 64 
are simultaneous so that the total movement im 
parted to the space stop arm 62 is the algebraic 
sum of both movements. 

In the preferred embodiment of the invention 
the operation of the justifying mechanism is 
computed as follows: 
For general purposes the maximum space re 

quired by any character is the space occupied 
by a fourteen point em which is .19362 of an 
inch. Consequently the maximum movement re 

quired of-the carriage may be determined as 
.19362 of an inch. By arbitrarily fixing the size. 
of gear 24 which meshes with rack 3 (Fig. 2) 

found that the movement of .19362 (the width 

at one-half pitch diameter, which gives a pitch 
diameter circumference of 1.5708, it will be 

of a fourteen point em) will be 44.37°...There 
fore, the maximum movement of the carriage 
arm 3 to move the carriage A the width of a 
fourteen point em will be 44.37. However, in 
the preferred embodiment of the present inven 
tion, the maximum movement is taken as 45° 

O 

which will impart a maximum movement to the carriage of .19635. 
It will be seen, therefore, that with two sets 

of fifteen keys each available for indicating vari 
OUIS novements from Zero to 19635 there are 
224 possible combinations (excluding the zero 
combination) for So indicating said movements. 
The minimum movement which may be indicated 
will be .0008765 of an inch (.19635 divided by 
224). By letting the keys of the set 64 represent 
this minimmun movement, the combination of 
the Zero stop (stop f) of set 63 and the successive 
stops of set 6 (as illustrated by Fig. 22) will there- . 
fore, run from .0008765 to .012264 (14x.0008765) 
and the next stop (stop 2) of set 63 will represent 
a carriage movement of 013147 (15X.0008765, 
which may be taken broadly as 01315. 
With the stops 63 representing a movement fif 

teen times the movement of stops 64, it is neces 
Sary that the gear mechanism on space stop 
arm f62 be adapted to give the previously noted 
fifteen to one ratio between the movement of the 
maximum adjustment arm 63 and the minimum 
adjustment arm 64. With this ratio both ad 
justment arms are thereby adapted, when they 
are both moved their maximum distance of 45° 
to impart a like movement to the space stop arm 
l62. Since the minimum movement of the stop 

minimum adjustment arm 66 will move the stop 
arm 62 for a total of 2.8126 (14X.2009) and 
the maximum adjustment arm 63 will move the 
stop arm 62 for a total of 42.189 (15X.2009 
X14) . . Consequently, it will be seen that when 
the minimum adjustment arm 64 moves from 
one stop to the next, it will effect a movement of 
008765 to the carriage A and the maximum 
adjustment arm 63 will impart a movement of 
0.1315 of an inch to the carriage A. 

Line space mechanism 

20 

40 
arm 62 will be .2009 (45 divided by .224) the 
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The paper or other impression receiving ma-. 
terial 8 is moved into position for the next line 

(Fig. 16), comprising a ratchet wheel 84, a 
pawl f85, a lever arm 86, solenoid core 87, 
Solenoid winding 88, and a series of stops 89. 
The solenoid winding 88 is secured at 90 to the 
machine framing. The outer end of its core f87 
is attached at 9 to the lever arm 86, the 
latter of which has capacity for movement rela 
tive to the ratchet wheel. The guide bar 2, on 
which the lever 86 is loosely mounted, is keyed 
at 92 to paper feed roll 0. The pivoted pawl 
is carried on the lever arm 86 and is adapted to 
engage the teeth of the ratchet f84 to impart 
counter-clockwise movements thereto, with refer 
ence to Fig. 16. A spring 93 interposed between 
the pawl 85 and the lever 86 holds the pawl 
in operative engagement with the ratchet teeth. 
The inner surface of ratchet wheel 84 is pro 
vided with a series of indentations 94 (Fig. 17) 

55 
to be printed by a paper advance mechanism, 

60 

adapted to receive a holding detent in the form 75 
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S 
of a ball f 95 which is pressed into the indenta 
tions 94 to prevent retrograde movement of the 
ratchet wheel. The tension of the spring 96 
may be varied by adjustment of the screw 9. 
A series of manually adjusted stops 89 are 
adapted to be projected into the path of lever 
arm 86 to limit the movement thereof as de 
sired. Return movement is imparted to the lever 
by means of a spring 99, the distance of Such 
return movement being determined by the part 
ticular stop being used as an abutment for the 
lever, 

Ribbon feed and circuit closing mechanism 
The perforated ribbon H. (Fig. 5) is fed to the 

machine by a mechanism shown in Figs. 18, 19, 
and 20. This mechanism comprises broadly a 
suitable frame 200; a spool. 20 journaled on the 
frame 200 and containing the ribbon H; guide 
rolls 202 and 203; resilient contact fingers 204; a 
mounting 2C5 for said contact fingers; a contact 
bar 206; and a ribbon advance mechanism 207. 
The spool. 20 t rotates about pins 208,209 which 

project from either side of the frame 200. Pin 
209 is adapted to be moved by detent 20 when 
inserting or removing the spool. 20. The rib 
bon H, when in operating position, extends over 
guide roll 202 against the lower surface of con 
tact bar 206 and thence over guide roll 203 and 
into a basket or other suitable receptacle (not 
shown). Guide roll 203 is journaled at 2 and 
2 2 in the frame 200 and is provided at an outer 
dge thereof with sprocket teeth 23 adapted to 

engage in marginal openings 23a in the ribbon 
H. Guide roll 202 is supported on the frame 200 
at 24 and 25. Contact bar 206 is supported on 
brackets 26 and 27, the latter of which are 
fixed to the frame 200 as indicated at 28 and 
29. Each end of the contact bar 206 is fixed to 
one of the brackets 26, 27 by a bushing 200 
threaded at one end and a nut 22. Suitable in 
sulating material 222 is interposed between the 
bushing and nuts 220, 22 f and the supporting 
brackets 216, 27. A guide roll 22a is held by a 
spring 22b to hold the ribbon H against the 
roll 203. 
The contact fingers. 204, being thirty-one in 

number and connected with various circuits, aS 
hereinafter described, are supported in a bar 223 
(Fig. 21) which extends under the contact bar 
206 and is fixed to both sides of the frame 200. 
The bar 223 is made of suitable insulating mate 
rial and is provided with thirty-one triangular 
shaped slots 224, each provided with anchor pins 
225 adapted to receive the lower end of a contact 
finger 204. Each of the contact fingers 204 ex 
tends into the triangular slots 224 and around the 
anchor pins 225 (as shown in Fig. 19). 
per ends of the fingers bear resiliently against 
the under Surface of the perforated ribbon H at 
a location beneath the contact bar 206. The up 
per portion of each contact finger 204 is curved 
downwardly to present a Smooth surface to the 
ribbon H. The upper surface of ribbon H. rides 
against the bottom of contact bar 206. When an 
opening in the ribbon moves over a contact fin 
ger, the finger comes into contact With the bar 
206 to close an electric circuit. 
The ribbon guide roll 203 is operated to ad 

vance the ribbon in a step by step movement by 
means of a double-pawl ratchet mechanism (Fig. 
20) which comprises broadly a ratchet wheel 226; 
an actuating pawl 227; a holding pawl 228; lever 
arm. 229 and a solenoid 230. The ratchet wheel 
226 is keyed at 23 (Fig. 18) to one end of guide 

The up 
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roll 203. Actuating pawl 227 is pivoted at 232 to 
lever arm. 229 and is held against ratchet 226 by 
means of a spring 233, the latter of which is 
fixed to anchor pins 234. One end of lever 
arm 229 is pivoted at 235 to a fixed part of the 
machine and the other end is connected by a link 
236 with solenoid 230. A spring 23 is interposed 
between a fixed part of the machine and the 
lever arm 229 is adapted to normally hold lever 
arm 229 against stop 238. Holding pawl 228 is 
pivoted at 239 to a fixed part of the machine and 
is held in engagement with ratchet 226 by spring 
240 fixed to pins 24. The means for energizing 
the solenoid 230 will appear from the descrip 
tion of the Wiring diagram. 

Wiring diagram, 

The reference character 242 indicates a posi 
tive service main carrying 110 volts and numeral 
243 indicates a positive relay main carrying six 
volts. Each of these mains extends through the 
machine, as hereinafter described, and leaves 
through a negative Service main and negative re 
lay main, indicated at 244. 
The 110 volt service main may be divided 

broadly into five principal circuits: 
1. A circuit 245 runs from service main 242 to 

binding post 250; through binding post 25 to a 
switch 252; across the contacts of switch 252 to 
a motor 253 which drives drive shaft 38 (Fig. 6); 
and thence to negative main 244. 

2. The circuit 246 for operating the magnets 
lettered A to H inclusive, which magnets operate 
the correspondingly lettered stops for the verti 
cal rows of the type plate (Fig. 4), extends from 
binding post 25, which is connected to the posi 
tive service main 242, through the H magnet; 
thence through one of the other magnets depend 
ing upon which relay is closed, and thence to the 
negative main 244 by way of a portion of circuit 
245. It will be here noted that the H magnet 
is always energized when the circuit through the 
lettered magnets is closed by any of the relays. 
This is necessary to retract the stop 63 (Fig. 6) 
out of the path of jaws 88, 89 whenever it is de 
sired to project one of the stops 63 into the path 
of Said jaws. 

3. Circuit 247 extends from positive service 
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main 242 to binding post 250; thence through 
binding post 254 to binding post 255; thence 
through the #8 magnet; thence through one of 
the other magnets depending upon which relay is 
closed, and thence to negative service main 244. 
It will here also be noted that the magnet 8 is 
always energized when the circuit 247 is closed 
by any of the relays of the numbered magnetS. 
This is necessary to move the stop 64’ (Fig. 6) 
out of the path of the jaws 00, of whenever it 
is desired to project one of the stops 64 into the 
path of said jaws. w 

4. Circuit 248, which is the circuit for actuat 
ing the hammer 9 (Fig. 2) extends from bind 
ing post 255, the relay of which is connected to 
the positive service main, as hereinabove de 
scribed, through binding posts 255a, 255b, 256, 
257, 258, and 259; thence through a contact 260 
to a solenoid actuated switch 26 ?; thence to the 
hammer magnet 262 (which is the same as the 
magnet 220 of Fig. 2); thence through cam ac 
tuated contact 263 to negative main 244 by way 
of a portion of circuit 245. Cam actuated con 
tact 263 is adapted to be actuated by a cam 264 
on the continuously driven shaft 38 to actuate 

hammer twice with eaci revolution of the 
Salt, 
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5. Circuit 249, which is the circuit for cutting 

Out the action of the hammer 9 extends from 
binding post 254, the latter of which is connected 
to the positive service main 242 as hereinabove 
described, through One of the relays associated 
with magnets numbered f, 2, 6, 9, 10, and 5, re 
Spectively, thence through contacts 265, asso 
ciated with relay connected with the A magnet; 
thence to a binding post 266; thence to hammer 
cut out magnet 267 adapted to actuate contact 
260 to break the circuit 248; and thence to the 
negative service main by way of a portion of 
circuit 245. 

It will here be noted that the positions of the 
type plate indicated by the Amagnet (the A row, 
Fig. 4) and any of the aforementioned numbered 
magnets (, 2, 6, 9, 0, and 5) (see Fig. 4) are 
for quads or Space characters and consequently 
the hammer 9 is interrupted. 
The six volt relay main may be likewise di 

vided broadly into five principal circuits: 
1. Circuit 268 may be described as extending . 

from positive relay main 243 to any of the num 
bered magnets and any of the contact points 
numbered to 5 respectively, for example con 
tact point 5. From contact point 5 circuit 268 
extends to the relay connected with contact point 
5; thence in common with a portion of 110 volt 

circuit 247 to negative relay main 244. The other 
circuits for the relays connected with the num 
bered magnets lead from the contact bar to their 
respective magnets and thence...follow the same 
course to the negative relay main 244. 

2. The circuit 269 extends in like manner from 
the contact bar 273 through one of the lettered 
Contact points, for example contact point O, 
through relay. 274, and thence in common with a 
portion of 110 volt circuit 246 to negative relay 
main 244. 

3. Circuit 270 extends from the contact bar 273 
to contact point 275, which is the space contact 
for moving the carriage Abetween words; thence 
through space relay 276 and to negative relay 
main 244. 

4. Circuit 27 extends from contact bar 273 to 
contact point 277, which operates the maximum 
adjustment arm f63; thence through maximum 
adjustment relay 278 to negative relay main 244. 

5. Circuit 272 extends from contact bar 273 to 
contact point 279, which operates the minimum 
adjustment arm 64; thence through minimum 
adjustment relay, 280 to negative relay main 244 
by way of a portion of 110, volt circuit 24. 

of the 110 volt main 242 and the six volt main 
242, the next circuits to be traced will be through 
the various relayS. 
The space relay magnet 276 operates four con 

tacts 28, 282, 283, 284, closing a like number of 
circuits as follows: 
Contact 28 closes a circuit to energize the 

magnet 58 to move pin 35a, out of the horizontal 
plane of stop plate F and into the horizontal 
plane of space stop arm 62 (Fig. 6). This cir 
cuit runs from binding post 258, which is con 
nected with main circuit 248 as hereinabove de 
scribed, through a wire 285 to contact. 28; 
thence by a wire 286 to magnet 58; and thence 
to negative service main 244 by way of a portion 
of circuit 24. 
Contact 282 is adapted to interrupt the action 

of the hammer 9. This circuit can be traced 
from binding post 258, on main circuit 248, by a 
wire 285 to contact 282; thence by wire 287 to a 
binding post 289, thence by a wire 290 to binding 

9 
post 266; thence by a wire 290a to the hammer 
cut out relay 267; and thence by a wire 29 to 
the negative service main 244 by way of a por 
tion of main circuit 245. 

Contact 283 acts in conjunction with relay 278 
to cut out the switch 252, as hereinafter de 
Scribed. 
Contact 284 acts in conjunction with relay 280 

to interrupt the action of the hammer, as here 
inafter described. 
The maximum adjustment relay 278 operates 

three contacts 292, 293, 294, each of which is 
adapted to close circuits as follows: 
Contact 292 is adapted to energize magnet. f69 

(Fig. 6) to move the pin 7 f out of the block 
75 and into the path of jaws 88,89. This cir 

cuit may be traced from contact positions 259 
(on main circuit 248 hereinabove described) by a 
wire 295 to contact 292; thence by a wire 296 to 
magnet 69; and thence by a wire 297 to the 
negative service main. 244. 
Contact 293 is adapted to cut out the action 

of the hammer 9. This circuit may be traced 
from binding post 259 in main circuit 248 by wire 
295 to contact 293, and thence by a wire 298 to 
binding post 266, through a portion of wire 290; 
thence by wire 29Oa to hammer cut out relay 
267; and thence by . wire 29 to the negative 
service main 244 by way of a portion of circuit 
245. 
Contact 294 acts in conjunction with contacts 
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283 of relay 276, cutting out the switch 252 to 
stop the machine. It will be noted that the 
perforations in the ribbon for controlling the clos 
ing of this circuit are the first perforations made 
by the operator of the composing machine. Con 
sequently, when the copy is finished, the circuits 

35 

will operate to stop the machine. This circuit 
may be traced as follows: From binding post 259, 
on main circuit 248, by a wire 295, through con 40 
tact 294, thence by a wire 299 to a binding post 
300; thence by a wire 30? through contact 283 of 
relay 276; thence by a wire 302 to switch 252, 
where it will cut off the switch 252 by suitable 
means (not shown), thence by a wire 303 to a 
binding post 304, thence by a wire 305 to the 
negative service main 244 by way of a portion of 
circuit 245. 
Contact 294 will also act in conjunction. With 

relay 280 as hereinafter described. The mini 
mum adjustment relay 280 closes four contacts 
3OS, 307, 308, and 309. 
Contact 30S closes a circuit to energize magne 

and into the path of jaws OO, fo. This circuit 

45 

50 

Having thus described the principal circuits .. 72 (Fig. 6) to move the pin 74 out of block 75 
55 

may be traced from binding post 256, on main 
circuit 248, as hereinabove described, by a wire 
30 through contact 306, thence by a wire 3 
to magnet f 72; and thence by a wire 32 to the 
negative service main 244 by way of a portion of 
circuit 247. 
contact 307 closes a circuit to cut out the ac 

60 

tion of hammer 9. This circuit may be traced 
from binding post 256 by, wire 30 through con 
tact 307; thence by wire 313 to binding post 289, 
thence by wire 290 to binding post 266; thence 
by wire 290a to hammer cut out 267; and thence 
by wire 29 to the negative service main 244 by 
way of a portion of circuit 245. 

Contact. 308 acts in conjunction with contact 
294 of maximum adjustment relay 278 to en 
ergize magnet 30 (Fig. 2) to release the clutch 
mechanism 08; to energize a magnet 88 (Figs. 
3 and 16) to advance the paper 8 (Fig. 2); and 
also to energize a relay 34 to open the ribbon 
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1 O 
advance circuit hereinafter described. This cir 
cuit may be traced as follows: from binding post 
259, on main circuit 248 by wire 295 through 
contact 294, thence by wire 299 to binding post 
300; thence by a wire 315 through contact 308; 
thence by a wire 36 to a binding post 37. 
From binding post 37 the circuit will energize 
three magnets as follows: first by a wire 38 to 
cone clutch release magnet 30, thence by a wire 
39 to the negative service main 244; second, by 
wire 38 to paper advance magnet 88, and 
thence by a wire 320 to the negative service main 
244; and third, by a wire 32 to ribbon cut out 
relay 34, and thence by a wire 322 to the nega 
tive service main 244. 
Contact 309 acts in conjunction with contact 

284 of space relay 276 to interrupt the action of 
the hammer 9 until both the maximum ad 
justment relay 278 and the minimum adjust 
ment relay 280 are again actuated. This com 
bination provides means whereby the operator of 
the composing machine when he has made an 
error can make perforations which will inter 
rupt the operation of the hammer until the 
justifying keys are again actuated. This cir-. 
cuit may be traced as follows: from binding post 
257, on main circuit 248 by a wire 323 through 
contact 309 by a wire 324 through contact 284 
of relay 276; thence by a wire 325 to solenoid 
326 which acts to open switch 26; thence by a 
wire 327 to binding post 304; and thence by wire 
305 to negative service main. 244 by way of a 
portion of circuit 245. 
The circuit for operating the ribbon advance 

solenoid 230 (Fig. 20) may be traced as follows: 
from binding post 255b, on main circuit 248, by 
a wire 328 through a contact 329; thence by a 
wire 330 to ribbon advance Solenoid 230; thence 
by a wire 33 through a contact 332 actuated by 
a cam 333; and thence by a wire 334 to the nega 
tive service main 244 by way of a portion of 
circuit 24. 
As above noted, when the maximum adjust 

ment relay 278 and the minimum adjustment 
relay 280 are energized, contacts 294 and 303 
respectively act to energize relay 34 to open 
contact 329 of the ribbon advance circuit. Since, 
it is necessary, therefore, to advance the ribbon 
H (Fig. 19) to further operate the machine a 
shunt circuit is provided to close the ribbon ad 
vance circuit. This circuit is operated by the 
carriage A when it returns to its i utial operating 
position. This circuit may be traced as follows: 
from binding post 255a, on main circuit .248, by 
a wire 335 through contact 336 operated by the 
carriage A at the end of its return movement; 
thence by a wire 337 to wire 330 of the ribbon 
advance circuit. As the carriage moves, of 
course, the contacts 336 will be broken. 

The operation of the machine 
Before the motor switch 252 is closed to start 

the operation of the machine, the perforated 
ribbon H. (Fig. 18) is positioned on the ribbon 
feed mechanism (Fig. 19) so that the portions 
carrying the last perforations are positioned be 
tween the contact bar 206 and the contact fin 
gers 204. As previously explained, the last per 
forations will be the justifying perforations 
which act through relays to move the adjust 
ment levers 63, 64; interrupt the action of 
the hammer 9; release the cone clutch mecha 
nism f4; advance the paper 8 and break con 
tact, 329 (Fig. 23) to open the ribbon advance 
circuit. Consequently, when the ribbon H is in 
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the above position, by closing the switch 252 the 
carriage A, the paper 8 and the adjustment arms 
f63, 64 are all automatically brought into ini 
tial operating position. It may be desirable to 
provide the end of the ribbon H with one or . 
more false perforations which will permit the 
machine to attain its normal operating speed 
without printing or advancing the paper 8. 
These false perforations may be either the max 
imum. Or minimum adjustment perforations for, 
as has been above noted, either of thes2 perfora 
tions singly will operate relays to perform the 
operations above noted except that the paper 8 
will not be advanced. 

However, to facilitate an understanding of the 
operation of the machine, a typical printing op 
eration will be described before describing the 
justifying operation. 

It will be assumed, for example, that the 
perforated ribbon H has just advanced to a posi 
tion in which two perforations are under the 
contact bar 206 and over the contact fingers 
204. It will be further assumed that these per 
forations represent the character M, which is 
found on vertical row F and horizontal row 5 
of the type plate B (Fig. 4). 

For convenience in understanding the timing 
of the machine, the operations will be set forth 
in numbered paragraphs, all the operations ap 
pearing under the same number being practical 
ly simultaneous. 
I-One of the perforations will close the F 

magnet relay, thereby energizing magnet H and 
magnet F (see Fig. 23). 
The other perforation will close the #15 mag 

net relay, thereby energizing magnet 8 and mag 
net 15 (see Fig. 23). r 
The H magnet (magnet 83) will actuate arma 

tures 82, push rod 8 f, and stop lever 79 to move 
stop 63 (Histop) out of its normal position in the 
path of jaws 88-89. (See Fig. 1). 
The F magnet will actuate its armature 77, 

push rod 76, and stop lever 66 to move F stop 
of set 63 into the path of the jaws 88-89 (see 
Figs. 1 and 8). . 
The ha magnet (magnet 84) in like manner 

will move stop 64’ (it 8 stop) out of the path 
of jaws 00, to and the #f 5 magnet will move 
the 5 stop of the set 64 into the path of said 
jaWS (See FigS. 1 and 8). 
At the same time can 37 Will rock lever arm 
4 to lift holding pin 25 out of engagement with 

type plate B. 
II- The jaws 88, 89 will close into gripping 

engagement with the F stol of set 63 embracing 
contact pin. 5, thereby aligning lever arm 50 
with said stop. This movement of arm 50 will 
be transmitted by gear Sector 46 to gear sector 
45 (see Figs. 7 and 8). 
Gear sector 45 rotates shaft 42 and sleeve 

member 39, the latter being splined to shaft 42, 
will thereby oscillate 'type plate B so that row F 
of type characters will be positioned opposite the 
end of hammer 9 (see Fig. 2). 
The jaws 00, O will close into gripping en 

gagement with the 5 stop of set 64 and also 
embrace the contact pin 6, thereby aligning 
lever 62 with said stop (see Figs. 3 and 9). 
This movement will be transmitted by rack 59 

to the bevel gear 58, stub shaft 55, gear 54 and 
to sleeve member 39, thereby moving type plate 
B axially until the row 5 of type characters is 
opposite hammer arm 9 (see Fig. 2). 
With this combined movement of type plate 
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B, the desired character (M) will be opposite the 

5 

10 

end of the hammer 9. - 
Responsive to the movements of lever arm 6, 

rotary stop plate F will move on gear sector 54 
and rotate to present edge 56a to the carriage 
arm 3 (see Figs. 3 and 9). 

III. The carriage arm 3, having been swung 
into its initial operating position by spring 4, 
will now be moved by the cam 34 to the rotary 
stop plate. (See Figs. 12 and 13). 
This movement of the carriage arm 3 will 

be transmitted through clutch operating arm 09. 
to the driving element ff0 of clutch mechanism 
fo8; spring pressed rollers f 7 will bind against 

5 /driven element. If f ; and driven element ill, act 
A 

2 s 

() 

5 

ing through cone clutch mechanism 2, will 
drive the carriage rack 3 and advance the car 
riage A (see Figs. 2, 14, and 15). 
At the same time cam 3 will return lever arm 

34 to its normal position; rod 33 will thereby 
move away from lever 3 and spring 30 will 
move the holding pin 25 into the indentation 26 
located back of the M type face, thereby locking 
the type plate in position (see Fig. 2). 

IV. With the carriage thus advanced and the 
type plate B thus locked in position, the cam 264 
Will close the hammer circuit to energize the 
hammer magnet 22 and bring the hammer 9 into 
printing contact with the paper 8, ink ribbon 5 
and type face M. 
While the hammer 9 is thus printing the de 

sired character, the cams 92, 02 start opening 
jaws 88, 89 and 00, 0, respectively. (See 
Fig. 1.) 
W-When the printing Operation is completed 

the cam 333 will close the ribbon advance cir 
cuit to energize solenoid 230 to actuate arm 229. 
The arm 229 will rotate guide roll 203 to advance 
the ribbon H to bring the next perforations Over 
the contact fingers 204. The ratchet' mechanism 
226 will hold the ribbon in the advanced position 
(see Figs. 19 and 20). 
As the ribbon H, thus advances, the jaws 88, 

89 and 00, of are brought into open position 

50 
operation of the machine. 
continue until a word is typed and a space per 

by their respective cams 92, 02, and the carriage 
arm 31 will begin its negative or spring actuated 
movement. 

. This completes the cycle of a typical printing 
Like operations will 

foration appears between the contact fingers 204 
and the contact bar 206. When such space per 
foration appears it will operate a relay, as here 
inabove noted, to energize magnet 58 to move 
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pin 35a, out of the horizontal plane of stop plate 
F and into the horizontal plane of space stop 
arm 62 (Fig. 6) and to interrupt the action of 
hammer 9. The typical cycle of operation 
above noted, therefore, will remain the same ex 
cept that the carriage arm 3, instead of being 
limited in its movement by rotary stop plate F 
(as above noted in operation III) will be limited 
by space stop arm 62 which has been previously 
adjusted by the justifying levers 63, 64, and 
instead of the hammer, 19 being actuated, (as 
above noted in operation IV) the circuit will be 
open and no printing engagement will take place. 
As soon as a line has been printed four justify 

ing perforations will ordinarily appear to posi 
tion the space stop for the next line; one each 
for the maximum and minimum adjustment re 
lays, one for positioning the maximum adjust 
ment arm 63, and one for positioning the mini 
mum adjustment arm 64. (Figs. 6. and 10). It 
will be assumed, for example, that the operator 

11 
of the composing machine computed, or was 
otherwise informed, that in order to justify the . 
next line the spaces should be .183 of an inch 
wide. In that event, the two positioning per 
forations. Would be as follows: 
The perforation for positioning the maximum 

adjustment arm would actuate stop 4 of group 
63 which is the same as stop N of Fig. 8. The 
number of the stop is computed by dividing the 
desired space (.183) by the space represented by 
this group of stops (.01315) and adding one, since 
the it key represents zero. 
The perforation for positioning the minimum 

adjustment arm 64 would actuate stop 5 of 
group 64 (Fig. 22) which is the same stop 5 of 
Fig. 9. This is computed by dividing the mini 
mun adjustment represented by this group 
(.000877) into the remainder left over in com 
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15 

puting the stop of group 4, and adding one since 
the # key of this group also represents zero. 
The operation of the justifying mechanism, 

therefore, is as follows: 
- (A) The magnet T2 is energized to move pin 
74 into the path of jaws O0, fol, and magnet 
S9 is energized to move pin 7 into the path 

of jaws 88, 89 (see Fig. 6). 
Stop 4 of group 63 (being stop B of Fig. 8) 

is moved, as hereinbefore described, into the path 

20 
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of jaws 88, 89 and stop H is moved out of the 
path of the jaws as hereinbefore described. 
The stop # 5 of group 64 is likewise moved 

into the path of jaws 00, of and the stop 8 is 
removed from its normal position, as described. 

(B) The respective jaws then close on the 
stop as hereinabove described, embracing the 
pins 74 and 69 (Fig. 6) thereby aligning the 
maximum adjustment arm 63 with stop. 4 (stop 
N) of group 63 and also aligning minimum ad 
justment arm 64 with the stop 5 of group 64. 
This movement is transmitted through the gear 

mechanism on space stop arm 62 (Figs. 10 and 
11) as hereinabove described to impart a move 
ment to the space stop arm S2. Referring 
again to Fig. 22, it will be seen that the space 
stop arm 62 is now in a position which will 
limit the movement of the clutch mechanism 
08 to .18320 of an inch, in other words, com 

40 

45 

ing within .0002 of an inch from the desired 
Space. , 
While the justifying mechanism is thus being 

positioned, the other relays operated by the justi 
fying perforations have cut out the action of the 
hammer 9, opened the ribbon advance circuit 
and released the cone clutch mechanism 4. 
The cone clutch mechanism 4 is released ; 

through the energizing of solenoid 30 which 
rocks lever arm 27 to move shaft. 4. The 
driven female element 5 of the cone clutch 
4 being keyed to shaft 4 is thereby moved 
out of engagement with driving element 3 and 
the clutch is released. It will be noted that when 
the female element 5 is thus moved it moves 
against the action of spring 2. 
When the clutch mechanism 4 is thus re 

leased the carriage. A is returned to its initial 
operating position by a spring 15a which has 
been tensioned by the movements of the carriage 
in the opposite direction. 
. As the carriage A reaches its initial operating 
position it will close contacts 336 (Fig. 23) of the 
shunt circuit 335, 337 of the ribbon advance cir 
cuit. The ribbon advance circuit is, therefore, 

60 

closed as soon as actuated by cam 333 and the 
machine then starts on the normal operating 
cycle first above described. 75 
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It should be noted, however, that as soon as 

the justifying perforations are moved, from the 
contact pins fo4, the circuit energizing magnets 
69 and 72 are opened and the pins T4 and 

5 7 are drawn into block 75, (Fig. 6). The par 
ticular hole in block 75 into which the pins will 
be drawn depends of course upon the position of 
adjustment arms 63, 64. s 
When the end of the ribbon H is reached, the 

10 last set of perforations (the first made on the 
ribbon) actuate the space relay and the maxi 
mum adjustment relay, as hereinabove described, 
to stop the machine. 

5 Modified constructions 
Figs. 24, 25, and 26 show a modified form of 

the clutch operating mechanism whereby the 
movement imparted to the clutch may be varied 
according to the particular size of the font used 
On type plate (B. 

. In the embodiment of the invention shown in 
Figs. 1 to 23, inclusive, when the type plate B is 
provided with a font having a different Set size, 
it is necessary to insert a different rotary stop 

25 pate F which is provided with steps which will 
vary the movements of carriage arm 3 in ac 
cordance with the set size of the new font. This 
condition is obviated by the modified construc 
tion shown in Figs. 24, 25, and 26. This modified 
Construction comprises broadly means for varying 
the relative movements of the clutch mechanism 
without requiring any change in the form or 
size of the rotary stop plate F, shown in Fig. 3. 

Referring to the modified construction shown 
” in Figs. 25 and 26, shaft 14a and clutch driv 

ing element floa may be and preferably are the 

20 

Same as the corresponding members 4 and 0, . 
respectively, shown in Fig. 15. Keyed to the 
lower portion of driving element Oa is a gear 

0 sector 338 in mesh with an idler gear 339, the 
latter of which is adapted to engage a removable 
driving gear sector 340. The idler gear 339 is 
pivoted to an arm 34, which may be oscillated 
about the axis of the shaft 4a. Arm 34 is 

45 formed with a handle 342 adapted to removably 
engage a series of holes 343 in a gauge plate 
344 secured to a fixed part of the machine. The 
driving gear Sector 340 is removably secured to 
a rotating member 345 which is journaled to a 

50 pivot pin 346, the latter of which is mounted in a 
“Supporting arm 347 which is a fixed part of the 
machine. Rotating member 345 is provided with 
a threaded sleeve portion 348 and a centering pin 
349 for holding the sector 340 in position. A nut 

55 35) in engagement with the threaded sleeve por 
tion 348 holds the gear sector 340 in engagement 
With the rotating member 345 and the centering 
pin 349. An angle plate 35? is fixed to the lower 
portion of rotating member 345 to an adjustable 

60 crank arm 352 by means of screws 353 and 354 
which extend through slots 355 and 356 on said 
angle plate 35. The adjustable crank arm 352 
is pivoted at 357 to clutch operating arm O 9a 
and is engaged by an adjustment screw 358, th3. 

65 latter of which is fixed to angle plate 35f. The 
adjustable crank arm. 352 is slotted at its center 
portion to permit horizontal adjustment With 
relation to pivot pin 346 that is, to permit the 
Crank arm. 352 to be moved laterally at a right 

70 angle to the axis of the pivot pin 346. 
The gear sector 340 of Fig. 25 is adapted to 

transmit the movements of clutch operating 
arm 09a to the gear sector 338 in the ratio 
required for a fourteen point set font. If the 

75 clutch operating arm 09a is actuated in like 
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manner as clutch operating arm 09 of Fig. 5, 
this ratio will be one to one. If, however, the 
set size of the font on type plate B should be 
changed, for example, to a six point Set, gear 
sector 340 is replaced by a smaller gear sector 5 
359 (Fig. 24) to vary the ratio for the new font. 
This change is made by unscrewing the nut 
350, removing the gear sector 340, inserting the 
gear sector 359, and replacing nut 350. The 
idler gear 339 is brought into mesh with gear 10 
sector 359 by moving arm - 34, the latter of 
which will be held in the desired position by a . 
pin in handle 342 which will engage one of the 
holes 343 in gauge plate 344. Any minor ad 
justment made necessary by such change of 15 
sectors may be made by varying the length of 
the crank arm 352 by turning the adjustment 
Screw 358. 

Referring now to the modified mechanism as 
... shown in Figs. 27, 28, and 29, for reciprocating 20 
and oscillating the type plate B. The type 
plate B is slidably mounted by means of Web 
members 360 and 36 to a vertical shaft 362, 
and two vertical guide rods 363 and 364. Ver 
tical shaft 362 corresponds to shaft 42 (Fig. 2). 
Guids rods 363 and 364 are held in fixed rela 
tion to the shaft 362 by means of web members 
365, 366 so that when the Oscillating arm 47 
(Fig. 2) is moved, as noted in the first described 
embodiment of the invention, such movement 30 
will be transmitted to the type plate B through. 
the rods 363 and 364. 
A yoke 367 formed on web 360 is provided with 

a clamp 368 adapted to engage a cable 369. The 
cable 369 extends round a plurality of sheaves 8 
370, 37, 372, and 373. The sheave 370 is 
mounted on a bracket arm 374 comprising a 
fixed part of the machine; sheave 373 is pivoted 
to a stub shaft 375 projecting from a depend 
ing arm 376 of a supporting plate 377 fixed to 40 
the frame of the machine; and sheaves 37 f and 
372 are pivoted on arms 378 and 379 respectively 
which are also depending from Supporting plate 
37. The cable 369 is attached to an anchor. 
pin 380 on sheave 373 and is also provided with 45 
tension spring 38. 
A gear 382 which is rigid with the lower face 

of the sheave 373 is in mesh with a gear sector 
383 formed on a bellcrank 60a corresponding to 
the bellcrank 60 of Fig. 3. Belcrank 60a is 50 
actuated in like manner as bellcrank 60, and 
these movements are transmitted to the type 
plate B through gear sector 383 which moves 
gear 362 and sheave 373 to cable 369, the lat 
ter of which being fixed at 368 to the web mem- 55 
ber 360 of supporting type plate B, Will impart 

2 5 

the desired reciprocating movements to the type 
plate. 
The oscillating arm 47, which is the same as 

shown in Fig. 8 is in mesh with a gear sector 60 
384 which is formed on web member 366. Con 
sequently, when the oscillating arm 47 is actu 
ated as above described, the movements will be 
transmitted through gear sector 384, web 366 
and guide rods 363 and 364 to the type plate B. 65 
The particular machine illustrated and de 

Scribed is merely a typical embodiment of all 
the features above, described and is not to be 
construed as limiting or narrowing the scope 
of this invention as, obviously, a great many 70 
changes can be made in the construction and 
in the combination and arrangement of the sev 
eral parts without departing from the general 
principles of operation herein disclosed. t us 

Obviously, also, this invention may be op- 75 



10 

5 

20 

30 

35 

2,067,821 
erated by other means than electricity, such as 
compressed air, for example. Nor is it intended \ 
to restrict this invention to operation by a per 
forated ribbon as it may well be seen that the 
machine might be operated manually by a 
skilled op3rator, the matter of line justification 
being previously determined by experiment, 
mathematical computation, or otherwise. 
I claim: 
1. In a typewriting machine, the combination 

of a type plate member mounted for rotary and 
axial movements in either direction and having 
a plurality of type characters thereon, a sup 
porting member positioned adjacent said type 
plate for holding impression receiving material, 
mechanism for imparting axial and rotary 
movements in either direction to said type plate 
with relation to the impression receiving mate 
rial, and a plurality of movable stop members 
adapted to be operated selectively to limit the 
movement of the type plate to bring any prede 
termined type character directly into printing 
position from any previous position. 

2. In a typewriting machine, the combination 
of a movable type plate member having a plus 
rality of type characters thereon, a carriage 
member for supporting material adapted to re 
ceive. impressions from said type characters, 
mechanism for moving said type plate with re 
lation to the carriage/ member comprising a 
lever connected with said type plate member, 
Spring actuated jaw members for releasably en 
gaging said lever to rock the same to various 
positions, and a plurality of movable stop mem 
bers adapted to be operated selectively to be 
engaged by the jaw members to limit the move 
ment of said jaw members to a predetermined 
position, thereby presenting a previously select 

40 
ed type character in printing position. 

3. In a typewriting machine, the combina 
tion of a type plate member having a plurality 
of type characters thereon, a carriage member 
for Supporting material adapted to receive a 
Series of impressions from said type characters 
to form words, a driven shaft adjacent said 
type plate, a lever arm journaled to said shaft 
and having a gear sector at one. end thereof, 
means intermediate said gear sector and said 

50 
type plate whereby said gear sector is adapted to 
impart oscillatory movements to said type plate 
and means comprising a pair of clamp jaws 
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Operated by said driven shaft to engage said 
lever arm and a plurality of movable stop mem 
bers cooperating with said clamp jaws for se 
lectively moving said lever arm to oscillate the 
type plate so that a desired type character is in 
printing position with relation to the impres 
SiCn receiving material. 

4. In a typewriting machine, the combination 
of a carriage for supporting impression receiving 
material, a type plate member journaled adja 
cent Said carriage and having a plurality of type 
characters thereon, mechanism for imparting 
oscillatory movements to said type plate mem 
ber comprising a driven shaft, a lever journaled 
thereon and provided with a gear sector, a gear 
scctor Segment on the type plate rhember mesh 
ing with the first mentioned gear sector, coop 
erating clamp, jaws journaled on said shaft for 
releasably engaging said lever to move it into 
any desired position, spring means for moving 
said jaws toward each other and into said en 
gagement with said lever, means for limiting the 
movement of said jaws to a predetermined posi 

13 
tion to present a type character in printing 
position, and means Operable by the movement 
of Said shaft for moving said jaws out of engage 
ment With said lever. 

5. In a typewriting machine, the combination 
of a carriage for supporting impression receiving 
material, a type plate member movably sup 
ported adjacent said carriage and provided with 
a plurality of type characters thereon, means for 
imparting axial movement to the type plate to 
bring a desired type character into printing 
position, said means comprising a toothed rack 
on the type plate member, a sector lever, gear 
ing operatively connecting said lever and rack, 
Spring actuated jaw members for releasably en 
gaging said sector lever to move it about its 
pivotal axis and stop means selectively operable 
for limiting the movement of said jaws to 
predetermined position. \ 

6. In a typewriting. machine, the combination 
of a carriage for supporting impression receiving 
material, a type plate member movably supe 
ported adjacent said carriage and provided with 
a plurality of type characters thereon of various 
Widths, means for imparting axial movement to 
the type plate to bring a desired type character. 
into printing position, comprising a toothed rack 
on the type plate member, a sector lever, gear 
ing Operatively connecting said lever and rack, 
Spring, actuated jaw members for releasably en 
gaging said sector lever to move it about its 
pivotal axis, means for limiting the movement 
of Said lever and jaws to predetermined posi 
tions, comprising a series of stop pins movable 
into the path of movement of said jaws, and 
means for Selectively operating the desired stop 
pin to limit the angular movement of said jaws 
in accordance with the type character desired 
to be positioned for printing. 

7. In a typewriting machine, the combination 
of a carriage for supporting impression receiving 
material, means for imparting step by stepmove 
ments to said carriage, a type plate member sup 
ported adjacent the carriage and having type 
characters thereon of various widths arranged 
in rows, means for imparting axial movement to 
the type plate member to bring a desired row of 
type characters into printing position, compris 
ing a sleeve fixed to the type plate member and 
formed with circular rack teeth thereon, a shaft 
disposed at right angles to said sleeve, a gear at 
One end of the shaft meshing with Said sleeve 
rack, a bevel gear at the other end of said shaft, 
a lever sector. meshing with said bevel gear, 
means for swinging said lever sector comprising 
spring actuated jaws pivoted on the same axis 
as the lever sector and adapted to releasably 
engage and move the lever sector to a prede 
termined position, stop means determining the 
arcuate movements of said jaws and lever sec 
tor, means for imparting rotational movement 
to the type plate to bring a predetermined type 
character of said row into printing position, and 
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means selectively operated for controlling the . 
last mentioned movement in accordance with 
the type characters desired. 

8. In a typewriting machine, the combination 
of a carriage for Supporting impression-receiving 
material, an arcuate type plate member sup 
ported adjacent said carriage and having type 
characters thereon of various widths arranged 
in rows, each row being composed of characters 
of uniform widths, means for imparting both 
oscillatory and axial movements to said type 
plate to bring desired type characters into print 
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14. 
ing position and means for imparting to the car 
riage step by step movements of amplitudes cor 
responding to the respective widths of the type 
characters positioned for printing, comprising a 
driven shaft, a lever movable on the shaft, means 
connecting said lever with said carriage, a cam 
on said shaft for operating the lever, and a vari 
able position stop device for limiting the opera 
tive movements of Said arm. 

9. In a typewriting machine, the combination 
of a carriage for supporting impression-receiving. 
material, an arcuate type plate member Sup 
ported adjacent said carriage and having type 
characters thereon of various widths arranged 
in rows, each row being composed of characters 
of uniform width, means for imparting both 
oscillatory and axial movements to said type 
plate to bring the desired type character into 
position and means for imparting to the car 
riage step by step movements of amplitudes cor 
responding to the respective widths of the type 
characters positioned for printing, comprising 
a driven shaft, a lever movable on said shaft, a 
cam on the shaft, angularly disposed links for 
transmitting movements of the cam to Said lever, 
means for limiting the operating movements of 
said lever in accordance with the axial move 
ments of said type plate comprising an arm 
movable about the axis of said shaft during the 
axial movement of the type plate, and a stop 
member rotatably supported on said arm and 
formed with a plurality of stop surfaces adapted 
to be engaged by said lever, a fixed gear Sector, 
a pinion on said stop member meshing with the 
sector whereby movement of said arm a prede 
termined distance rotates the stop member a 
distance to present a predetermined stop surface 
for engagement with said lever. 

10. In a typewriting machine, the combination 
of a type plate member having a plurality of 
type characters of various widths arranged in 
fixed vertical and horizontal rows, a carriage 
member for supporting impression receiving na 
terial adapted to receive impressions from said 
characters, means for selectively positioning said 
members in relation to each other for successive 
impressions of type characters of different widths 
to form a series of words, space controlling 
mechanism adapted to be set before the print 
ing of said words to determine the width of the 
spaces to justify the line, said spaces all being 
of equal amplitude and means comprising 
spring actuated jaws for automatically, moving 
said space controlling mechanism to its ad 
justed position. 

11. In a typewriting machine, the combina 
tion of a type plate member having a plurality 
of type characters of various widths, a carriage 
member for Supporting impression receiving ma 
terial adapted to receive impressions from said 
type characters, means for selectively position 
ing said members in relation to each other for 
successive impressions of type characters of 
different widths to form a series of Words, and 
space controlling mechanism for adjusting the 
spaces between said words for justifying the 
lines comprising a stop arm pivoted to Oscillate 
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in a predetermined path, a pair of actuating 
arms pivoted to oscillate about. the same axis 
as the stop arm, and a train of intermeshing 
gears operatively connecting said actuating 
arms with the stop arm and with each other 
to effect a differential relation in the movement 
of said arms. 

12. In a typewriting machine, the combina 
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tion of a plurality of type characters of various 
widths, a carriage member for supporting im 
pression receiving material adapted to receive 
impressions from said type characters, a driven 
shaft, a stop arm pivoted to oscillate about said 
shaft in a predetermined path, a gear on the 
arm, an operating lever having a lever sector 
meshing with said gear, a small gear rotatably 
Supported on Said lever Sector in a position to 
mesh with the large gear, a gear sector fixed to 
the last named small gear, a second operating 
lever journaled on said shaft, a pinion fixed 
thereto pivoted on said shaft and meshing with 
the last named sector, and means for moving 
Said operating arms to various selected posi 
tions to move the stop arm to its adjusted 
pOSition. 

13. In a typewriting machine, the combina 
tion of a carriage member for supporting in 
pression receiving material, a type plate mem 
ber movably supported adjacent said carriage 
member and having a plurality of type char 
acters thereon, and means for selectively posi 
tioning Said type plate to bring any desired 
type character into printing position with rela 
tion to the impression receiving material, said 
means comprising a cable fixed to said type 
plate member, a plurality of sheaves support 
ing said cable, a driven shaft, and a lever arm 
journaled on said shaft and operatively con 
nected with said sheaves. 

14. In a typewriting machine, the combina 
tion of a carriage member for supporting im 
pression receiving material, and a type plate 
member movably supported adjacent said car 
riage member, and provided with a plurality of 
type characters thereon, means for imparting 
axial movement to the type plate member to bring 
a series of desired type characters into printing 
position, Said means comprising a cable fixed to 
Said type plate member, a sheave adapted to move 
Said cable, a driven shaft, a lever arm journaled 
to said shaft, gearing operatively connecting 
Said lever and sheave, spring actuated jaw mem 
bers journaled on said shaft for angular move 
ment and adapted to releasably engage said 
lever arm to move it about its pivotal axis, stop 
means selectively operable for limiting the 
movements of said jaws to a predetermined 
position, and means operable by the movement 
of Said driven shaft for releasing said jaw mem 
bers from their engagement with said stop 
63S. 
15. In a typewriting machine, the combination 

of a type plate member having a plurality of : 
type characters thereon of varied widths ar 
ranged in vertical and horizontal rows, the 
characters in each horizontal row being of uni 
form width, a carriage member for supporting 
impression receiving material adapted to receive 
a series of impressions from the type plate 
member to form Words, a driven shaft adjacent 
the type plate, a type plate oscillating lever 
journaled to said shaft and being operatively 
connected with the type plate to impart Oscilla 
tory movement thereto, a type plate recipro 
cating lever journaled to said shaft and being 
Operatively connected with the type plate to 
impart reciprocal movements thereto, a pair of 
clamp jaws journaled on said shaft and adapted 
to grip said oscillating lever, a pair of clamp 
jaws journaled on said shaft and adapted to 
grip said reciprocating lever, a series of stop 
members adjacent the oscillating lever, each 
of which represent a predetermined arcuate 
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position of the type plate to bring a desired 
vertical row of the type plate into printing po 
sition, a series. of stop members adjacent the 
reciprocating lever, each of which represents a 
predetermined axial position of the type plate 
to bring a desired horizontal row of the type 
plate into printing position, an electro-magnet 
for Operating each of said stop members to 
move one stop of each series into the path of 
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movement of its adjacent clamp jaws to de 
termine the movement of the oscillating lever 
and the reciprocating lever to bring a desired 
character into printing position, means for 
bringing Said character and the impression re 
ceiving material into printing engagcment, 
means for moving the carriage member varied 
distances according to the size of the characters 
to be printed, spacing means for automatically 
moving the carriage member between words to 
justify the line, means for adjusting the spacing 
means, means for moving the carriage member 
through successive lines of printing and means 
for returning the carriage member to its initial 

16. In a typewriting machine, the combination 
of a type plate having a plurality of type char 
acters thereon of varied widths arranged in 
vertical and horizontal rows, the characters in 
each horizontal row being of uniform width, a 
movable carriage adapted to support impression 
receiving material, a driven shaft adjacent the 
type plate, a type plate oscillating lever journaled 
to said shaft and being operatively connected 
With the type plate to impart. oscillatory move 
ments thereto, a type plate reciprocating lever 
journaled to said shaft and being operatively 
connected with the type plate to impart recip 
.rocal movements thereto, means for selectively 
positioning the type plate oscillating lever to: 
bring a desired vertical row of the type plate 
into printing position, means for selectively po 
sitioning the type plate reciprocating lever to 
bring the desired horizontal row of the type plate 
into printing position, a carriage arm journaled 
to the driven shaft and adapted to impart move 
ments to the carriage, a clutch mechanism in 
terposed between the carriage arm and the car 
riage, a rotary stop plate pivoted on the type 
plate reciprocating lever adapted to limit the 
movements of the carriage arm, means for mov 
ing Said rotary stop plate to limit the nove 
ment of the carriage arm according to the width 
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of the particular character to be struck, means 
for bringing the desired character and the im 
pression receiving material into printing engage 
ment, spacing means for automatically mov 
ing the impression receiving material between 
words to justify the line, means for automatically 
adjusting the Spacing means, means for moving 
the impression receiving material for successive 
lines of printing and means for returning the im 
pression receiving material to its initial operat 
ing position. W 

17. In a typewriting machine, the combination 
of a type plate member having a plurality of type 
characters thereon arranged in rows, the char 
acters in each row being of uniform width, a 
caririage member for Supporting impression re 
ceiving material adapted to receive impressions 
from said type characters, means for selectively 
positioning the type plate member to bring a de 
Sired character into printing position with rela 
tion to the impression receiving material, means 
for bringing said characters and the impression 
receiving material into printing engagement, 

means for moving the carriage member varied 
distances according to the size of the character 
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to be printed, means for moving the carriage 
member for successive lines of printing, means 
for returning the carriage member to its initial 
operating position, and space controlling mech 
anism for adjusting the spaces betwecn Said 
Words for justifying the line comprising a stop 
arm pivoted to CScillate in a predetermined path, 
a pair of actuating arms pivoted to OScillate 
about the same axis as the stop arm, a chain df 
intermeshing gears Operatively connecting Said 
levers with the stop arm and with each other to 
effect a differential relation in the movement of 
said arm, and means for moving said operating 
arms to various selective positions to move the 
stop arm to its adjusted position. . 

18. In a typewriting machine, the combination 
of a movable carriage, a carriage driving arm, 
a one-way clutch interposed between said car 
riage and Said carriage driving arm, a movable 
stop member pivoted to oscillate in a predeter 
mined path and adapted to limit the movement of 
Said Carriage driving arm, and means for adjust 
ing the position of said stop member comprising 
a maximum adjustment arm and a minimum ad 
justment arm pivoted to oscillate about the same 
axis as the movable stop member, and a train 
of intermeshing gears operatively connecting said 
adjustment arms with each other and With the 
stop member to effect a differential relation in 
the movement of said arms and said stop 
member. ra 

19. In a typewriting machine, the combination 
of a plurality of type characters, a carriage for 
supporting material adapted to receive impres 
sions from said type characters, means for se 
lectively bringing a series of desired type char 
acters into printing engagement with said im 
pression receiving material to form words 
thereon, a carriage driving arm for advancing 
the carriage, means for operating said driving 
arm, a one-way clutch operatively connecting 
said driving arm with said carriage, a pivoted 
stop arm adapted to limit the movement of Said 
driving arm, a pair of pivoted actuating anns, in 
terconnecting means between Said actuating 
arms and said stop arm, and means for moving 
said actuating arms to various selective positions 
to effect a desired positioning of said stop arm. 

20. In a typewriting machine, the combination 
of a plurality of type characters, a carriage for 
supporting material adapted to receive impres 
sions from said type characters, means for 
selectively bringing a series of desired type char- ; 
acters into printing engagement with said in 
pression receiving material to form woids there 
on, a carriage driving arm for advancing the 
carriage, means for Operating Said driving arm, 
a one-way, ciutch operatively. Connecting said 
driving arm and said carriage, a pivoted stop arm 

. adapted to limit the movement of said driving 
arm, a pair of pivoted actuating arms, intercon 
necting means between said actuating arms and 
said stop arm to move the stop arm to a position 
etermined by the selective positioning of the 

actuating arms. 
21. In a typewriting machine, the combination 
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of a plurality of type characters, a carriage for . . 
supporting material adapted to receive impres 
sions from said type characters, means for Se 
lectively bringing a series of desired type char 
acters into printing engagement with said in 
pression receiving material to form words there 
on, a carriage driving arm for advancing the 75 
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carriage, means for operating said driving arm, 
a one-way clutch operatively connecting said 
driving arm and said carriage, a pivoted stop arm 
adapted to limit the movement of said driving 
arm, a pair of pivoted actuating arms, a train of 
intermeshing gears operatively connecting Said 
actuating arms with the stop arm and with each 
other to transmit to the stop arm, invaried but 
predetermined ratios, the independent move 
ments of each of Said actuating arms. 

22. In a typewriting machine, the combination 
of a movable type plate member having a plural 
ity of type characters thereon, a carriage mem 
ber for supporting material adapted to receive 
impressions from said type characters, lever arms 
adapted to move said type plate to bring type 
characters into printing position with respect to 
the said impression receiving material, and 
means for moving said lever arms to predeter 
mined positions to present previously selected 
type characters in printing position, Said means 
comprising a plurality of stop members and 

of a movable type plate member having a plu 
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mechanism for successively bringing said lever 
arms into alignment with previously selected Stop 
memberS. 

23. In a typewriting machine, the combination 

rality of type characters thereon, a member for 
holding the material for receiving impressions 
from said type characters, lever arms for mov 
ing said type plate with relation to the impres 
sion receiving material, a plurality of movable 
stop members adapted to be operated Selectively 
to determine the respective positions of said 
lever arms to present previously selected type 
characters in printing position, spring actuated 
mechanisms for successively bringing said lever 
arms into alignment with the stop members 
representing said previously selected type char 
acters, and means for successively bringing Said 
selected type characters into printing engage 
ment with said impression receiving material. 

24. In a typewriting machine, the combination 
of a type plate member having a vertical row 
of type characters arranged thereon, a carriage 
member for supporting material adapted to re 
ceive impressions from said type characters, 
means for bringing the impression receiving ma 
terial and the type plate member into printing 
engagement, means for moving the type plate to 

. Successively place any desired type character in 
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that row in printing position, said means mov 
ing the type plate directly by the shortest dis 
tance when replacing the type character in 
printing position by another desired type char 
acter, and mechanism for automatically operat 
ing the two above mentioned means in properly 
tinned relation to one another. 

25. In a typewriting machine, the combination 
cf a type plate member having a horizontal row 
of type characters arranged thereon, a carriage 
member for supporting material adapted to re 
ceive impressions from said type characters, 
means for bringing the impression receiving ma 
terial and the type plate member into printing 
engagement, means for moving the type plate 
to successively place any desired type character 
in that row in printing position, said means 
moving the type plate directly by the shortest 
distance, when replacing the type character in 
printing position by another desired type char 
acter, and mechanism for automatically operat4. 
ing the two above mentioned means in properly 
timed relation to one another. 

26. In a typewriting machine, the combina 
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tion of a type plate supporting shaft, a type 
plate mounted on said shaft and having a plu 
rality of type characters thereon, a carriage 
member for supporting material adapted to re 
ceive impressions from Said type characters, a 
drive shaft, a pair of type plate positioning mem 
bers journaled for movement in either direction 
on said drive shift and adapted respectively to . 
in part rotational and reciprocal movements to 
said type plate, and means operated by said 
drive Shaft for Successively and Selectively po 
sitioning the respective positioning members to 
place a series of predetermined type characters 
in printing position, the movements of each po 
Sitioning member being in a single direction for 
each type positioning operation. 

27. In a typewriting machine, the combination 
of a type plate supporting shaft, a type plate 
mounts on said shaft and having a plurality 
of type characters thereon, a carriage member 
for Supporting material adapted to receive im 
pressions from said type characters, a drive shaft, 
a pair of type plate positioning members jour 
naled for movement in either direction on said 
drive shaft and adapted respectively to impart 
rotational and reciprocal movements to said type 
plate, and mechanism operated by said drive 
shaft for intermittently engaging the respective 
positioning members to selectively move the same 
to present a series of predetermined type char 
acters in printing position, the respective move 
ments of each positioning member being limited 
to a single direction for each type positioning 
Operation. 

28. In a typewriting machine, the combination 
of a plurality of type characters, a carriage for 
Supporting material adapted to receive impres 
sions from said type characters, means for se 
lectively bringing a series of desired type char 
acters into printing engagement with said im 
pression receiving material to form words there 
On, a driving arm for advancing the carriage, 
means for operating said driving arm, a one 
way clutch operatively connecting said driving 
arm. With Said carriage, an adjustable stop posi 
tioned in the path of a portion of the driving 
arm for limiting the movement of said driving 
arm, and means for selectively moving said stop 
along Said path into any required position to 
limit the movement of the driving arm to pro 
vide Spaces of substantially equal amplitude be 
tween the Words for line justification. 

29. In a typewriting machine, a typewriting 
mechanism comprising a type-plate member 
having a plurality of type characters of various 
Widths arranged in fixed vertical and horizontal 
rOWS, a carriage member for supporting impres 
Sion receiving material adapted to receive in 
pressions from said characters, means for selec 
tively positioning said members in relation to 
each other for successive impressions of type 
characters of different widths to form words, 
and Space controlling mechanism adapted to be 
Set before the printing of said words to deter 
mine the width of the spaces to justify the lines, 
Said Spaces all being of equal amplitude; said 
typewriting mechanism being in combination 
with a previously prepared actuating tape hav 
ing a Series of Surface irregularities permanent 
ly patterned thereon, the first of said series pre 
Sented for each line being adapted to set the 
Space controlling mechanism for line justifica 
tion and subsequent surface irregularities being 
adapted to control the selective positioning 
eaS, . 
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movement of predetermined amplitude to the . 

A. 

- 

45 secured to the shaft 42 and meshing with a 
gear sector 46 (Fig. 3) on an arm 4 of a bell 
crank. The bellcrank 48 is journaled to OScillate 
about the axis of the continuously driven shaft 
38, heretofore referred to. The shaft 38 is 
mounted at 49 to a fixed part of the machine 
and parallel to the shaft 42. The arm 50 (Fig. 
8) of the bellcrank 48 is provided with a de 
pending contact pin 5 which is engaged by the 
closing movement, hereinafter described, of a 
pair of clamp jaws, thereby swinging the bell 
crank about its axis and imparting an oscillatory 

shaft 27 and to the type plate B. 
However, before describing the mechanism fpr 

A predetermining the amplitude of movement (f 
the bellcrank 48 and the proportionate oscillat 
ing movement to the type plate B, it will be 
well to describe the mechanism for imparting 
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an axial or reciprocating movement to the type 
plate B. Returning, therefore, to the sleeve 
member 39 (Fig. 3) which, as previously noted, 
is splined to the shaft 42. The lower portion of 
said sleeve member is formed with gear teeth 52 
to provide a circular rack 53 adapted to be driven 
by a pinion gear 54 to raise or lower the sleeve 
member 39. The said gear is keyed to a stub 
shaft 55 which is rotatably mounted in Support 
ing brackets 56 and 57. The opposite end of 
the stub shaft is provided with a bevel gear 58 
which meshes with a rack 59 carried on a bell 
crank 60. This bellcrank, like the bellcrank 50, 
is also journaled on the vertical shaft 38. The 
arm 6 of bellcrank 60 is provided with a pro 
jecting contact pin 62 adapted to be engaged by 
the closing movement of a pair of jaws whose 
movements are controlled, as hereinafter de 
scribed, to determine the amplitude of move 
ment of the arm 6 and thereby control the 
extent of the reciprocating movement of the 
sleeve member 39 and the type plate B. The 
movement of the other arm of bellcrank 60 does 
not affect the movement of the type plate B, 
and, therefore, may be disregarded for the 
moment. 
Having thus far determined the arm 50 of the 

bellcrank 48 for oscillating the type plate B and 
the arm 6f of bellcrank 60 for reciprocating the 
type plate B, the mechanism will next be de 
scribed for predetermining the movement ims 
parted to the arms 50 and 6 to so position the 
type plate B that a desired type face is in print 
ing position, i.e., opposite the contact end of the 
hammer arm 9. . . 

The positioning stops 
This mechanism comprises broadly two sets of 

stops of fifteen each, one set 63 (Fig. 8) for the 
oscillating mechanism (bellcrank arm 50) and 
the other set 64 (Fig. 9) for the reciprocating 
mechanism (arm 6 of bellcrank 60). The re 
spective stops of set 63 are designated (Fig. 8) 
by the characters A to N, inclusive, and likewise 
the respective stops of set 64 are marked (Fig. 
9) from 1 to 15 inclusive. Each of the stops of 
the set 63 for the oscillating mechanism repre 
sents a particular vertical row of the type plate 
B, and are so positioned that when the arm 50 
of bellcrank 48 is in alignment with the stop . 
representing for example the G row of the type 
plate B (Fig. 4) the Grow of the type plate B 
is directly opposite the hammer arm 9. In 
like manner, each of the stops of the set 64 for 
the reciprocating mechanism represents a par 
ticular horizontal row of the type plate B and 
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are so coordinated with the arm 6 of bellcrank 
60. that when the arm 6 is in alignment with a 
particular stop, the horizontal row of the type 
plate B represented by said stop will be directly 
opposite the hammer arm 9. For a purpose, 
hereinafter explained, stops 63 and 64 are so 
arranged that the vertical axes of respective 
stops of each set are an equal distance apart. On 
a 45° arc described from the axis of the drive 
shaft 38. Set 64 is positioned directly above set 
65 and on a similar 45° arc. As will now be 
readily seen, any desired character on the type 
plate B may be brought into printing position 
by aligning the arm 50 with the stop of the set 
63 representing the vertical row in which the 
desired character is located, and, at the same 
time, aligning the arm 6 with the stop of the 
set 64, representing the horizontal line in which 
the desired character is located on type plate B. 
The mechanism for actuating the stops 63 and 
64 and means for bringing the respective arms 
50, 6 into alignment With the particular stops 
actuated will now be described in detail. 

The stop actuating mechanism. 
Referring now to Figs. 1 and 8, the stops 63, 

being the vertical row stops, are slidably Sup 
ported in holes in a block 65 which is fixed by 
suitable means to the frame of the machine. 
Block 65 is of substantially, less thickness than 
the length of the stops 63, so that they will 
protrude from the upper and lower surfaces 
thereof. The upper ends of all of the stops, ex 
cept the stop 63, are normally held retracted 
within the block 65 by means of coil springs 68. 
The lower end of each stop is seated on one of a 
set of fifteen stop levers 66 (Fig. 3). The stop 
evers 66 are fulcrumed at 6 to a fixed part of 
the machine. Each lever is actuated, by a suit 
able electro-magnet, to move its particular stop 
upwardly so that it will protrude above the 
upper surface of the block 65. The stops 63 
and their supporting block 65 are mounted 
slightly below and beyond the outer end of arm 
50 which carries the projecting pin 5. 
The stops 64, being the horizontal row stops, 

are somewhat similarly supported in a block 69 
adjacent the axial or reciprocal positioning arm. 
6. The stops 64 are slidably supported in the 
block 69, and, except for the stop 64’ are nor 
mally held retracted within the block by means 
of coil spring 73. The said stop 64, however, 
normally projects below the block 69. Each one 
of a set of stop levers. If, seated on a corre 
sponding stop 64, is fulcrumed at 72 to a fixed 
part of the machine and, like the stop levers 66, 
is actuated, by means of a suitable electro-mag 
net, to move its particular stop downwardly so 
that its lower end will protrude from the lower 
surface of the block 69. The stops 64 and their 
Supporting block 69 are mounted slightly above 
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and beyond the outer end of arm 6, carrying the 
projecting pin 62. 

Before proceeding with the description of the 
mechanism for actuating the stop levers 66 and 
the stop levers T f to move any desired stop out 
of its normal position, reference will first be 
made to the operating ribbon H. 
When a character key is struck on the mono 

type composing machine, two perforations are 
Ordinarily made on the monotype ribbon; one 
perforation denoting the horizontal or numbered 
row of the type-plate B (Fig. 4) in which the 
corresponding typeface is located; the other 
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perforation denoting the vertical or lettered row 75 
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4. 
(Fig. 4) in which the same type face is located. 
The said two perforations are required, there 
fore, to determine the exact position on the type 
plate B to properly locate a desired type face 
in position for printing. 
As the perforated ribbon is fed into the appa 

ratus it passes between contact members and 
normally holds open the electric circuit through 
the magnets for operating the levers 66-7. 
However, when the two perforations above re 
ferred to move into register with predetermined 
contact members, the said contacts come to 
gether so as to close two electric circuits. One 
of these circuits will energize a magnet adapted 
to actuate the desired vertical positioning Stop 
lever 66 and the other circuit will energize a 
magnet adapted to actuate the desired horizon 
tal positioning stop lever 7. 

Referring to Fig. 1, each of the magnets 74 is 
mounted on a suitable bracket 75 which is Suit 
ably secured to a fixed part of the machine. 
Adjacent each of the magnets and projecting 
somewhat thereabove is a push rod or stop lever 
actuating rod T6 which extends downwardly and 
into engagement with one of the stop levers 66, 
7 f, as the case may be. Pivoted to the top of 
each push rod 76 is a magnet armature 77. 
Each of the armatures 77 is adapted to respond 
to the energization of its magnet 4 and to 
thereby actuate its push rod 76 which will rock 
its stop lever 7 or 66, as the case may be, to 
move one of the stops into the path of move 
ment of jaws for Operating the levers 50-6. 
In the preferred embodiment of the machine 

the middle or H stop of the group 63 (Fig. 8), 
designated as 63' and representing the center 
vertical row on the type plate B, normally pro 
trudes beyond the upper surface of block 65. 
The lower end of this stop is secured by a suit 
able socket 78 (Fig. 1) to a stop lever 79 full 
crumed at 67 to a fixed part of the machine. 
A spring 80 (Fig. 6) tends to hold the stop 63’ 
in its normal position. Lever arm T9 is adapted 
to be Swung by push rod 8, armature 82, and 
magnet 83, all of which are of like construction 
as push rods 76, armatures 77, and magnets 74. 

In similar manner the middle or #8 stop of 
the group 64 (Fig. 3), designated by the refer 
ence character 64 and representing the center 
horizontal row on the type plate B, normally 
protrudes beyond the lower surface of block 69. 
This stop is actuated by a magnet 84, armature 
85, push rod 86 and stop lever 87 in like man 
ner as the other stops of set 64 except that the 
lever arm 8 to which stop 64' is secured by ball 
Socket 70, is fulcrumed between the push rod 
86 and the stop 64 to reverse the movement. 
This preferred construction makes it unneces 

Sary to perforate the ribbon when it is desired 
to indicate the center character of the type plate, 
Said construction also makes it practicable to 
eliminate one of the perforations when the char 
acter desired to be printed is in either of the 
center rows. The magnets actuating these two 
StopS are wired, as hereinafter described, to be 
energized simultaneously with the energization 
of any other magnet. 
Mechanism for aligning oscillating and recipro 

cating arms 
Journaled on the vertical shaft 38 at a point 

below the bellcrank 48 is a pair of Cooperating 
clamp jaws. 88, 89 (Figs. 7 and 8) which jaws as 
before noted position the lever 50 relative to 
a particular stop 63. The outer portion of 
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clamp jaw 88 is bent upwardly into the same 
horizontal plane as jaw 89 and both jaw mem 
bers 88 and 89 are adapted, when in closing 
engagement, to grip the depending pin 5 of arm 
50 and also whatever stop of the set 63 may be 
projecting above the upper surface of the block 
65. Jaws 88, 89 are moved to their closed posi 
tion by springs 90, 9, and are opened by means 
of a cam 92, a cam lever 93, and equalizing links 
94, 95, 96, the opening movement of said jaws 
being limited by fixed stops 89a. The can 92 
is keyed at 97 to the vertical shaft 38, and is 
adapted during the rotation of the shaft to. 
actuate can lever 93 twice for each revolution 
of the drive shaft. Preferably, a roller 98 is 
carried by the lever 93 to bear against the edge 
of the cam. One end of the cam lever 93 is piv 
oted at 99 to a fixed part of the machine and 
the other end is pivotally connected to the cen 
ter of equalizing link 95. 
is pivoted at one end to the jaw member 88 and 
at the other end to one end of the equalizing 
link 95. The link member 96 is likewise piv 
oted to jaw member 89 and to the opposite end 
of equalizing link 95. This equalizing or com 
pensating mechanism is necessary from the fact 
that the position of the clamp jaws 88, 89 when 
in closing engagement is variable depending 
upon the particular stop which may protrude 
into the path of the jaWS. 
A like pair of jaws foo, O (Fig. 9) adapted to 

bring the arm 6 into alignment with any de 
sired stop of the group 64, is operated by a cam 
f02, cam lever 03, and equalizing links O4, f 05, 
f06 and springs O6a and 06b, stops Ofa all 
of which are of the Same construction as the 
corresponding parts of the law members 88, 89 
and occupy the same relative positions to the 

The link member 94 
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arm 6 and the shaft 38. The outer end of a . 
cam lever f03, however, is pivoted to a fixed sec 
tor plate OT, the said sector plate being held 
against movement by reason of a suitable at 
tachment to the machine frame. 

It will be seen that with the proper timing, to 
be heieinafter described, during one-half revo 
lution of the drive shaft 38, the stop actuating 
mechanisms will move one stop of the set 63 
into the path of the clamp jaws 88, 89 and one 
Stop of the set 64 into the path of the jaws 
00, fol; the jaws 88, 89, and 00, O will close 

on the respective stops, aligning the respective 
arms 50 and 6 ?, thereby moving the desired 
character of type plate B into printing position; 
and the hammer 9 will be actuated to bring the 
paper 8, the ribbon 5 and the desired type char 
acter into printing engagement. 

Character space advance 
The mechanism now to be described operates. 

to move the carriage A, after a character has 
been printed, a distance corresponding to the 
normal width of the next character to be printed. 
Bearing in mind that the perforated ribbon 
H (Fig. 5) is fed into, the machine in reverse 
order and consequently the printing is done 
backward, it will be understood that the next 
letter to be printed is in effect anticipated and 
therefore the necessary space can be pre-ar 
ranged. 
The mechanism for advancing the carriage a 

distance corresponding to the width of the 
particular character to be struck comprises 
broadly, the carriage advance clutch mechanism. 

SO 
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70 

| 08 (Fig. 15); a clutch operating arm io9; and 76 
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2,067,821. 
mechanism comprising a stop adapted to be set 30. In a typewriting machine, a typewriting 

mechanism comprising a type plate member hav 
ing a plurality of type characters of various 
widths arranged in fixed vertical and horizontal 
rows, a carriage member for supporting im 
pression receiving material adapted to receive im 
pressions from said characters, means for Selec 
tively positioning said members in relation to 
each other for successive impressions of type 
characters of different widths to form a series of 
words, and space controlling mechanism adapted 
to be set before the printing of said words to 
determine the widths of the spaces to justify 
the lines, said spaces all being of equal ampli 
tude; in combination with a previously prepared 
actuating device having a series of surface irreg 
ularities patterned thereon, said surface irregul 
larities being adapted to actuate the space con 
trol means and the selective positioning means 
to print a series of justified lines in which the 
various characters are printed on spaces corre 
sponding to their respective widths. 

31. In a typeWriting machine, the combination 
of a type plate member having a plurality of type 
characters of various widths arranged in fixed 
vertical and horizontal rows, a carriage member 
for supporting impression receiving material 
adapted to receive impressions of said characters, 
character selecting mechanism for selectively 
moving the type plate to successively present a 
Series of type characters in printing position with 
relation to the impression receiving material, said 
character selecting mechanism controlling the 
movements of the carriage between each charac-. 
ter and the next according to the width of the 
character next being presented, means for selec 
tively positioning the type plate member and the 
carriage member in relation to each other for 
successive impressions of type characters of dif 
ferent widths to form a series of words, and space 
controlling mechanism adapted to be set before 
the printing of said words to determine the 
width of the spaces to justify the lines, said 
Spaces all being of equal amplitude. 

32. In a typewriting machine, a typewriting 
mechanism comprising a type plate member hav 
ing a plurality of type characters of various 
widths arranged according to their respective 
widths in fixed vertical and horizontal rows, a 
carriage member for Supporting impression re 
ceiving material adapted to receive impressions 
from Said characters, means for Selectively posi 
tioning said members in relation to each other 
for successive impressions of type characters of 
different widths to form a series of words, a car 
riage advance mechanism for exerting exclusive 
control of the advance movements of the car 
riage, and space controlling mechanism adapted 
to be set before the printing of said words to 
limit the movement of the carriage advance 
mechanism to provide spaces between words of 
proper amplitude to justify the lines, said spaces 
all being of equal amplitude. 

33. In a typeWriting machine, the combination 
of a type plate member having a plurality of type 
characters of various widths arranged in fixed 
vertical and horizontal rows, a carriage member 
for supporting impression receiving material to 
receive impressions from said characters, means 
comprising a type selecting mechanism, car 
riage advance mechanism and printing mecha 
nism, for selectively positioning said members 
in relation to each other for successive impres 
sions of type characters of different widths to 
form a series of words, and space controlling 
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in fixed and immovable position before the print 
ing of said words to be engaged by the carriage 
advance mechanism to limit the normal move 
ment thereof , to determine the width of the 
spaces to justify the line, said spaces all being 
of equal amplitude. 

34. In a typewriting machine, the combina 
tion of a type plate member having a plurality 
of type characters of various widths arranged in 
fixed vertical and horizontal rows, a carriage 
member for supporting impression receiving ma 
terial adapted to receive impressions from said 
characters, character selecting means for selec 
tively positioning said type plate to bring a suc 
cession of desired type characters into printing. 
position with relation to the impression receiving 
material, printing means for successively bring 
ing the Selected type characters into printing 
engagement with the impression receiving ma 
terial, means for imparting movement of varied 
amplitude to the carriage according to the width 
of the character to be printed, carriage advance 
means to advance the carriage to provide spaces 
between words, space controlling mechanism 
adapted to be set before the printing of said 
words to determine the width of the spaces to 
justify the lines, said spaces all being of equal 
amplitude, and mechanism, comprising a por 
tion of said character selecting means, for setting 
the Space controlling mechanism for the purpose 
aforeSaid. s 3. 
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35. In a typewriting machine, the combination 
of a type member having a-, plurality of type 
characters of various widths, a carriage mem 
ber for Supporting material adapted to receive 
impressions from said type characters, means 
for selectively positioning said members in rela 
tion to each other for successive impressions of 
type characters of different widths to form a 
Series of Words, a carriage advance mechanism, 
a Space control mechanism independent of the 
carriage and comprising an adjustable stop for 
limiting the normal movement of the carriage 
advance mechanism, and means comprising a 
gear for moving the stop to modify the move 
ment of the carriage advance mechanism to pro 
vide Spaces of Substantially equal amplitude be 
tween the Words for line justification, 

36. In a typewriting machine, the combina 
tion of a type member having a plurality of type 
characters of various widths, a carriage member 
for Supporting material adapted to receive im 
pressions from Said type characters, means for se 
lectively positioning said members in relation to 
each other for successive impressions of type 
characters of different widths to form a series of 

. Words, a carriage advance mechanism for exert 
ing exclusive control of the advance movements 
of the carriage, and an adjustable stop for 
limiting the normal movement of the carriage 
advance mechanism to provide spaces of equal 
amplitude for line justification, said adjustable 
Stop being gear operated. 

37. In a typewriting machine, the combina. 
tion of a type member maving a plurality of 
type characters of various widths, a carriage 
member for Supporting material adapted to re 
ceive impressions from said type characters, 
means for selectively positioning said members 
in relation to each other for successive impres 
sions of type characters of different widths to 
form a series of words, a carriage advance mech 
anism, and an adjustable stop member adapted 
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to be engaged by the carriage advance mecha- 7s 
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18 
nism for limiting the normal movement of the 
carriage advance mechanism, said stop member 
remaining fixed in its adjusted position 
throughout the printing of a line. 

38. In a typewriting machine, a type plate 
member having a plurality of type characters 
of various widths arranged in fixed vertical and 
horizontal rows, a carriage member for Support 
ing impression receiving material adapted to 
receive impressions from said characters, means 
for selectively positioning said members in rela 
tion to each other for successive impressions of 
type characters of different widths to form a 
series of words, space controlling mechanism 
adapted to be set before the printing of the 
words to determine the width of the Space to 
justify the line, said spaces all being of equal 
amplitude, means for moving the space control 
ling mechanism to its adjusted position, and an 
actuating tape for the above mechanism hav 
ing a series of perforations patterned thereon, 
the first of said series presented for each line 
being adapted to set the space controlling mech 
anism for line justification, and subsequent per 
forations being adapted to control the selective 
positioning means. 

39. In a typewriting machine, a type plate 
member having a plurality of type characters 
of various widths arranged in fixed vertical and 
horizontal rows, an impression receiving member 
adapted to receive impressions from said chair 
acters, means for selectively positioning said 
members in relation to each other for successive 
impressions of type characters of different 
widths to form a series of words, space con 
trolling mechanism adapted to be set before 
the printing of the words to determine the 
Width of the spaces to justify the line, said 
Spaces all being of equal amplitude, means for 
moving the space controlling mechanism to its 
adjusted position, means for releasably holding 
the Space controlling mechanism in its set posi 
tion; in combination with a previously prepared 
actuating tape having a series of indicating per 
forations patterned thereon, said tape. being. 
adapted to actuate the space controlling means 
and the selective positioning means to print a 
Series of justified lines in which the various 
characters are printed on spaces corresponding 
to their respective widths. 

40. In a typewriting machine, a typewriting 
mechanism comprising a type plate member 
having a plurality of type characters of various 
widths arranged in fixed vertical and horizontal 
roWS, a carriage member for supporting impres 
Sion receiving material adapted to receive im 
pressions from said characters, means for se 
lectively positioning said members in relation 
to each other for successive impressions of type 
characters, means for bringing each type char 
acter as selected into printing engagement with 
the impression receiving material, means for 
moving the carriage member from right to left 
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between each successive impression to form a 
series of words on said impression receiving ma 
terial, and space controlling mechanism adapted 
to be set before the printing of said words to 
determine the width of the Spaces to justify the 
lines, said spaces all being of equal amplitude; 
in combination with an actuating device adapted 
to operate the selective positioning means to 
present successive type characters for printing 
words in reverse order of their spelling. 

41. In a typewriting machine, the combina 
tion of a type plate member having a plurality 
of type characters of various widths arranged 
in fixed vertical and horizontal rows, a carriage 
member adapted to support impression receiv 
ing material, means for selectively positioning 
said type plate member to bring a series of 
type characters into printing position. With re 
spect to said impression receiving material, 
means operatively connecting the carriage 
member with the selective positioning means 
to impart movements of varied amplitude to the 
carriage in relation to the selective positioning 
of the type plate, and space controlling mecha 
nism adapted to be set before the printing of 
said words to determine the width of the spaces 
to justify the line, said spaces all being of equal 
amplitude. 

42. In a typeWriting machine, a typewriting 
mechanism comprising a type plate member 
having a plurality of type characters thereon, 
a carriage member for Supporting impression 
receiving material adapted to receive impres 
sions from said type characters, means for Se 
lectively positioning the type plate member in 
relation to the carriage member, to bring a series 
of desired type characters into printing position, 
means for Successively bringing the selected type 
characters into printing engagement with the 
impression receiving material, carriage advance 
mechanism for moving the carriage between 
each successive printing engagement to form a 
Series of Words on the impression receiving na 
terial, said carriage advance mechanism exert 
ing exclusive control over the advance move 
ments of the carriage, space control mechanism 
comprising a stop adapted to be adjustably posi 
tioned in the path of normal movement of the 
carriage advance mechanism to limit the effec 
tive movements thereof to provide carriage 
movements of proper amplitude for line justifi 
cation, the spaces between words all being of 
equal amplitude, and an actuating mechanism 
comprising a tape having thereon a series of 
previously prepared surface irregularities in code 
arrangementS. adapted to automatically operate 
the selective positioning means, the printing 
means, the carriage advance mechanism and 
the space control mechanism to print from right 
to left within a predetermined space on the 
impression receiving material a justified line of 
Words. d 
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