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UNITED STATES PATENT OFFICE. 
ERL W. BEALS, OF BOSTON, MASSACHUSETTS, 

JUSTFYING MECHANISMI FOR TYPE-MATRICES AND TYPES. 

No. 867,867. Specification of Letters Patent. Patented Oct. 8, 1907. 
Application filed February 21, 1898, Serial No. 671,171, 

To all whom it may concern: 
Be it known that I, ERL. W. BEALs, of Boston, in 

the county of Suffolk and State of Massachusetts, have 
invented certain new and useful Improvements in 
Mechanism for Justifying Type-Matrices and Types, of 
which the following is a specification. 
This invention relates to an attachment for justifying 

assembled lines of types or matrices, and has for its 
object the facilitating of the composition of printing 
matter, whether this work be done by the mechanical 
setting of individual types, by the making of a matrix 
from an assembled line of male matrices, or by the cast 
ing of complete lines from assembled female matrices. 
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Heretofore in all practical-working line casting ma 
chines the justifying has been accomplished by intro 
ducing a wedge or stepped-bar mechanism between 
words during assembling of the natrices which mechan 
ism is subsequently acted upon in a manner to flush 
or spread the line of matrices before the cast is made. 
This method has several serious objections, however. 
The general operation of the parts of such machines is 
retarded by the time taken to actuate the wedges or 
stepped-bars, which time, though small in itself, is 
great in the aggregate, and is one of the elements of 
limitation to the capacity of such machines. The 
wedge mechanism, furthermore, is a delicate one re 
quiring daily attention and constant and careful kubri 
cation, with a further objection which exists in the 
danger of the wedges becoming injured at any time 
and then ruining the whole set of matrices in the ma 
chine. In matrix-making machines, so called, ex 
pansible spring spaces have been used between the 
words of a line and the justification has been entrusted 
entirely to the springs which are an uncertain element, 
and especially so in the intricate surroundings of a 
line matrix. 
My invention consists in a mechanism to coöperate 

with any finger-board whose object is to produce lines 
of printing faces, said mechanism being automatic in 
exactly the same sense that the general machines are 
said to be automatic-in every respect except in the 
operation of the fingerboards. My justifying mech 
anism is of such construction as to require only that the 
fingerboard operator touch what is now commonly 
called a “spacer-key' at the end of each word, during 
the ordinary composing of the lines, and by this act 
the mechanism will be so set or effected that it will 
cause to be inserted between the words of each line, 
at the conclusion of the composition thereof, blank, 
parallel and solid bodies, without printing faces, in 
such number, of such thickness or thicknesses, and in 
such combination as will accurately flush the various 
lines it may have to justify. 
My invention, furthermore, consists in part in a chart 

containing a set of all the varied combinations which 
are designed to effect the justification of any line of 

of the column for which the matter is intended. 

types or matrices of whatever composition. Working 
in conjunction with this movable chart is a registering 
pointer operated in the general machine at intervals, 
once for each type or matrix assembled, and depending 
for the extent of its throw or indexing, directly upon 
the width of the type - or matrix so assembled. The 
purpose of this registering pointer is to show to the op 
erator and to point out on the chart the residue or un 
filled portion of the line he is at work upon, and for this 
reason it first indicates at the beginning of the compo 
sition of the line the total number of units in the line 
of predetermined length, corresponding to the width 

From 
showing this total the pointer successively, as the line 
is being filled, indicates a less residue and gradually 
works toward the cipher point which, when arrived at, 
means the line is full. When within twenty-four units 
of the cipher (a point which can be varied) the opera 
tor is to know, by bell or otherwise, that the line is jus 
tifiable by the justifying mechanism and that he can 
terminate the further composition of that line at once 
or at any interval thereafter up to the cipher point itself. 
So that if the word or syllable is incomplete when the 
twenty-four unit limit is reached, further composition 
of the line may proceed and may be completed within 
this limit since there are very few words or syllables 
more than twenty-four units in extent. The coöpera 
tion of the movable chart with the traveling registering - 
pointer is designed to indicate to the operator, after the 
reaching of the twenty-four unit limit has been signal 
ized, without requiring of him the slightest mental cal 
culation, a single but varying combination depending 
upon the relative movements which each element of 
said coöperation had made during the composing of the 
line, said combination being such as will be the means 
of exactly justifying said line. This combination in 
the present invention consists of three figures made up 
of numerals from zero to four, and all the combinations 
necessary for the justification of all lines, made up of 
whatever sized type-pica, small pica, bourgeoise, 
brevier, minion, nonpareil, agate, etc.-will be formed 
of three figures from zero to four only. This combina 
tion of three figures, pointed out automatically by the 
chart and pointer after the twenty-four unit limit is 
reached, will change automatically and a new combi 
nation of three figures will be presented for each addi 
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tional key depressed by the operator or for each unit of 
type or matrix assembled, the new combination so 
shown depending for the particular figures of its com 
position upon the particular thickness of the character 
or characters, space or spaces added to the line being 
composed after said twenty-four unit limit has been 
reached. 
My invention furthermore consists in part of a series 

of depressible keys, twelve in number, which are ar 
ranged in a series of three rows with four keys in each 
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row. The keys in each row bear the figures 1, 2, 3, and 
4, and (each row has them arranged thereon in an order 
common to all three. This series of keys is designed to 
be acted upon by the operator once at the conclusion 
of each line of composition, and the keys are to be de 
pressed one in each row, one in each of two rows, one 
from one row, or none at all, simultaneously or coinsec 
utively and as is indicated to the operator by the three 
figure combination which is pointed out on the revolv 
ing chart by the registering pointer. Such depressing 
of these keys (and this act may also deliver the com 
posed line) exacts scarcely more of the operator than 
the throwing of the line-delivery lever alone would. 
Beyond this action of the operator the justifying device 
fulfils all the remaining requirements, such as the se 
lection and insertion of the proper spaces in the proper 
places, and as will be hereinafter particularly de 
scribed. 

In the drawings:-Figure I is a perspective view of a 
portion of my, justifying mechanism, showing only One 
of three rows of justifying keys and a portion of the key 
levers of the other two rows. Fig. 2 is a side elevation 
of the same, showing a portion of the mechanism inter 
mediate between the justifying mechanism and the 
main machine with which it coöperates. Fig. 3 is a 
plan view of my justifying mechanism complete. Fig. 
4 is a front elevation of the same, with the justifying 
keys broken off at the line a-C of Fig. 2. Fig. 5 is an 
elevation of the revolving cylindrical combination 
chart, showing the registering pointer which coöper 
ates therewith and the space-key check mechanism’ 
at one end of the said chart. Fig. 6 is an end elevation 
of the same. Figs. 7 and 8 are details of the same, 
showing the parts in two different positions. Fig. 9 
is the plan of the cylindrical combination chart devel 
oped. Figs. 10, 11, 12, and 13 are details to be referred 
to. Figs. 14 and 15 are side and end elevation details 
of the mechanisms for automatically restoring to their 
normal positions the series of plunger bars 70 and the 
revolving combination chart shown in Figs. 5, 6, 7, 
and 8. 

In the accompanying drawings, my improved justi 
fying machine or mechanism is illustrated as adapted 
for use in connection with any electrically controlled 
organized assembling mechanism by means of which 
printing bars are produced, matrix impressions made or 
individual types set, the magnets of said mechanism 
being operated by circuit breakers, which in turn are 
actuated by a sectional cylinder composed of lug 
bearing rings which are properly arranged side by side 
upon an arbor to produce the desired effect by mechan 
ism controlled by composing keys. As One example of 
a machine to which my present invention may be ap 
plied, I will refer to Letters Patent of the United 
States No. 490,263, granted to me January 24, 1893, for 
a patrix-making machine. In the machine shown and 
degcribed in the said patent, the assembling of matrices 
is alectrically controlled by a perforated strip or roll of 
paper, which passed beneath a series of electric needles 
connected by wires with the assembling mechanism. 
My present invention is intended to operate conjointly 
with a sectional cylinder composed of rearrangeable 
lug-bearing rings hereinafter fully described, which sec 
tional cylinder is designed to supplant the electric nee 
dles, reeling device and perforated roll of said patented 

machine. 
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machine, and to coöperate with said machine in sui 
stantially the same manner as did the perforated rol. 
In the said patented machine, the justification of lines 
was effected by the insertion of compressible and (X- 
pansible spring spacers between the words, whereas by 
the employment of the present, invention, blank, lar 
allel and solid bodies without, printing faces, are 'aused 
to be assembled along with the types in such number, 
of such thickness or thicknesses and in such comina 
tion as will accurately justify the line. 
In the said drawings, A. represents the sectional cyl 

inder of an electrically controlled printing-bar produc'- 
ing machine of the character herotofore referred to, said 
cylinder being composed of a series of independent, 
rings 50 arranged side by side upon an arbor. 5? and ach 
provided with a series of lugs 52, 53, 5-4, 55, 56, extend 
ing radially from its periphery and of varying heights 
as shown in Fig. 2, said rings being moved or set up 
upon the rotatable arbor 51 in such relative positions as 
to produce the desired combination of lugs by means of 
mechanism controlled by the composing keys (not 
shown) of the keyboard of the printing-lar producing 

The number of rings on the cylinder A 
equals the greatest probable number of letters or char 
acters that may be placed side by side in a line for :. 
specified size of type and length of line for which the 
machine is adapted. 
B represents the series of circuit-breakers which are 

to be operated by the lug-bearing cylinder A, there be 
ing a separate circuit-breaker for each ring of said cyl 
inder. 
C is an escapement bar which is actuated in the usual 

manner after the depression of each key of the main 
machine by means of any suitable connection there 
with. 
D is the space-key which has a mechanical connec 

tion to be hereinafter described with the justifying di 
vices and an electrical connection shown in Fig. 2 with 
an assembling magnet among the character magnets of 
the main machine; said electrical connection arranging 
the particular ring which is to produce a space in the 
composed line in the same manner as a character-key 
would arrange another ring to produce a character, 
stopping the ring so that its longest lug 52 will stand in 
a certain definite radial position that will produce the 
thinnest space between two words of a line unless: dif 
ferent result is effected through the justifying mechan 
ism which will now be doscribed. 

60 represents a rock-shaft, supported in suitable bear 
ings in the frame Gl. This shaft (30 is rocked by the 
space-key lever 62 Fig. 2, through the mediu) of a 
connecting rod G3 and an arm (34 on said shaft, said rod 
63 being pivoted to a short arm (65 turning on the key 
lever fulcrum, and said arm (35 being actuated by the 
end of the key-lever acting on a spring (36, whereby a 
full stroke of the key-lever is always permitted while 
the movement of the connecting rod may be limited as 
will be hereinafter described. 

67 is a short arm splined on the rock-shaft, and adapt 
ed to be moved longitudinally thereon by means of a 
yoke 68 carried by the escapement rack-bar 69 con 
nected by an intermediate gear E with the main (is 
Capement bar C forming a part of the main machino. 

70 represents a Series of plunger-bars supported on a 
single rod 71 passing through slots 72 in the said plum 
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gers, which slots permit of a longitudinal upward move 
ment of the same against the resistance of springs 73, 
the lower ends of which are fastened to the frame of the 
machine. The upper ends of these plungers bear 
against a corresponding series of slides 74 against which 
they are held by the springs 73. The plungers are ac 
tuated against the resistance of the springs by the swing 
ing alm 67 of the rock-shaft, a single plunger only being 
raised at each depression of the space-key; and as each 
plunger bar is raised, it is retained in its elevated posi 
tion by spring-actuated pawl 75 engaging teeth 76 on 
the side of plunger bar as shown in Fig. 12, said 
pawls being pivoted on the same rod 71 as are the plun 
ger-bars. Each plunger-bar is provided on the side op 
posite the teeth 76 with a curved projection 77, said 
projection being acted upon in a manner to be herein 
after described, by reciprocating pusher-bars 78, 79, 80 
which are provided at their ends with arms 81 Figs. 
2, 3, and 4, fulcrumed on the rod 71, whereby said bars. 
are enabled to swing in the arcs of circles having the 
same center as the arcs in which move the projections 
of the plunger-bars. Each pusher-bar is provided with 
a curved projection 82, said projections being located 
in different planes as shown in Figs. I and 4 and con 
tacting with the inner ends of the juistifying key-levers, 
which are fulcrumed at 83, there being four key-levers 
for each projection, which key-levers bear on their 
outer ends the numerals 1, 2, 3, 4. Each key-lever is 
held in its normal position by a spring 84 against a stop 
bar 85, and said levers are provided with fixed stops 86 
so located as to give varied downward movements to 
the keys of each row, and in a manner common to all 
three rows. The slides 74 move longitudinally in suit 
able supports or slideways 87 in the main frame against 
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the resistance of springs 93 secured to projections 94 on 
the under sides thereof, each slide having an enlarge 
ment or head at the outer end provided on the upper 
edge with retaining notches 88 shown particularly in 
Fig. 10 designed to be engaged by a tooth 89 on One of 
a series of springs 90 fastened at the inner end to a fixed 
support, the outer ends 91 of said springs resting upon 
arms 92, formed upon the circuit-breakers B which are 
pivoted to the heads of the slides 74, so that when the 
circuit-breaker B is swung on its pivot by mechanism 
to be hereinafter described, it will disengage the tooth 
89 from the notched head to permit said slide to be car 
ried back to its normal position by its spring 93. 
The variable checking device or stop for limiting the 

oscillations of the rock-shaft 60 when actuated by the 
space-key and the consequent distance which a plun 
ger bar is raised by the depression of said key, will now 
be described. 
95 is a drum or cylinder around which is secured a 

chart, G, having certain combinations of numerals de 
signed to indicate to the operator the particular justify 
ing keys to be struck to effect the justification of the 
composed line. 

forming a part of the framework, and having secured to 
it a ratchet wheel 97 which is engaged by a spring-actu 
ated pawl 98 pivoted to an arm 99 swinging on the shaft 
96 and having pivoted to it the upper end of a con 
necting rod 114 which receives its movement from an 
arm 115 on the rock-shaft 60 at each depression of the 
space key-lever, a retaining pawl 100 pivoted to the 

This cylinder is secured to a shaft 96 
supported in suitable bearings in supporting-arms 105 

8 

Supporting arm l05 serving to prevent the ratchet 
wheel and cylinder from being moved backward by 
the return movement of the actuating pawl 98 which 

... intermittently rotates said cylinder against the resist 
ance of a coiled spring 101 which returns said cylinder 
to its normal position at the conclusion of the justifying 
operation upon the release of the ratchet wheel by the 
withdrawal of the pawls 100 and 98, the latter being 
withdrawn by the former contacting with a projection 
on said pawl 98. To the outer end of the arm 99 is piv 
oted a spring-pressed check-pawl 104 which is adapted 
to engage a stepped block 106 secured to a projection 
on the arm 105. At one end of the cylinder 95 is a pro 
jecting lip or flange 107 provided on its inner periphery 
with two sets of cams 08 and 109 of two different 
lengths, the number of cams corresponding to the great 
est probable number of spaces in a composed line of 
given length. The check-pawl 104 lies in the same 
plane as the cams and is forced outward to contact 
therewith by its spring I0. The parts being in their 
normal positions at the commencement of a line as 
shown in Fig. 6, the first forward movement of the arm 
99 carries forward the check-pawl 104 together with the 
actuating pawl 98 a distance limited by the contact of 
the check-pawl with the last step III on the stepped 
block 106 as shown in dotted lines. The arm 99 is then 
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returned through the medium of the rod 114 by a spring. 
l16 connected with the arm 64 upon the rock-shaft 60, 
this return movement of the arm being limited by a 
stop-lug 117 on the arm 105, the action of the pawl 98 
on the ratchet wheel 97 turning the cylinder a distance 
equal to the previous forward movement of the said arm 
99. This movement of the cylinder carries the first 
cam 108 past the stepped-block into such position that 
on the next forward movement of the arm 99 caused by 
the depression of the space-key for a second space, the 
rounded head of the check-pawl 104 will contact with 
said first cam 108 at the point shown in Fig. 7 causing it 
to be depressed to strike the end l13 of the stepped 
block 106, thus checking the forward motion of said arm 
at a point which will produce a less movement of the 
cylinder upon the backward stroke of said arm. Upon 
this second movement of the cylinder, the first low 
cam 109, which is the second cam in the series, is car 
ried past the stepped-block and is arrested in such a 
position that on the next forward movement of the arm 
99, caused by the depression of the space-key for a 
third space, the rounded head of the check pawl 104 
will contact with said first low cam I09 in the position 
shown in Fig. 8, causing it to be depressed to strike the 
intermediate step 113 of the stepped-block 106, thus 
checking the forward motion of said arm at a point 
which will produce a movement of the cylinder on the 
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backward stroke of said arm in the same manner as in 
the previous operations, this movement being less than 
at the first operation but greater than at the second op 
eration, the cams 108, 109 being alternately brought 
around into radial positions so as to cause the check 
pawl 104 to be depressed as it contacts therewith and 
engage in regular order the steps Il3 and 12, the chart 
cylinder being thus caused to present a varying row 
of combinations on a common line showing through 
a long narrow slot or opening in the casing l8 encir 
cling said chart cylinder. After the composed line has 
been justified, the pawls 98, 100 are withdrawn when 
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the spring 101 will return the chart cylinder to its nor 
mal position, as previously described. 
H is the registering pointer of the main machine 

which travels from right to left longitudinally across 
the chart-cylinder 95, said pointer after the depression 
of each composing key moving a distance corresponding 
exactly to the thickness of the character last struck. 
This pointer may be operated in any suitable manner 
varying with the construction of the machine to which 
it is applied. The chart G. cxtends only partly around 
the cylinder 95 and is provided with as many rows of 
combinations of three figures as there are probable spaces 
to be put into a composed line. The rows of combina 
tions are made up of twenty-four equal divisions, each 
division extending laterally a distance exactly equal to 
the distance moved by the pointer for Cach unit of 
measure of which the character to be assembled is made 
up, said unit in this instance being a known fraction 
of an inch, consequently the pointer in registering the 
size of the character struck will travel across as many of 
these divisions as there are units in the character 
struck, but if the width of the character to be registered 
is not the exact multiple of the unit, the pointer will 
stand somewhere between the divisions and the operator 
can then use the combinations on either side of the 
pointer or preferably the one nearest thereto to effect 
the proper justification. In the composition of a line 
the pointer does not reach the right hand edge of the 
chart until the line is filled within twenty-four units, at 
which time a signal is given by the main machine, the 
pointer thereafter traveling across whatever row of 
combinations may be presented by the revolving chart 
on the common line as seen through the opening in the 
casing, the particular row so showing depending upon 
the number of times the space-key has been struck 
during the composition of the line. After the signal, 
the pointer will point out as it travels, different combi 
nations of three figures, one beneath the other, to 
indicate to the operator what particular justifying key 
should be struck to effect the justification of the line 
after the depression of any of the composing keys. 
These tabular combinations are figured out and cstab 
lished so as to effect the most even “spacing' of all 
lines that can be composed. 
The sectional lug-bearing ring cylinder A after being 

set up by the composing keys makes a single revolution 
as one piece synchronously with the movements of the 
mechanism in the main machine which is designed to 
directly assemble in line the matrices or types together 
with their accompanying spaces, the selection of any 
particular matrix, type or space being determined by 
the distance that the said cylinder travels from the 
commencement of its movement to bring the lug of the 
particular ring which is to assemble said matrix, type 
or space, into contact with the circuit-breaking lever B 
which lies in the path of that particular ring, it being 
understood that there is a lug-bearing ring and circuit 
breaking-lever for each character and space in the com 
posed line. 

I, is a rotatable netallic cylinder interposed in an 
electric-circuit and having the ends of the circuit 
breaking-levers B normally in contact, therewith, said 
levers having wire electrical connections with magnets 
forming a part of the assembling mechanism of the 
main machine, and thus it would be understood that 
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as the levers are raised out of contact with the periphery 
of the cylinder I, the circuits are broken as required. 
The function of the justifying mechanism previously 
described is to break such of these circuits as are de 
voted to the selection of spaces in the composed line at 
such varying intervals that spaces of correspondingly 
varying thicknesses will be assembled along with the 
characters to properly justify the line. To accoln 
plish this result such of the slides 7-1, as will coln in 
the same order in the line as the spaces (tween l' 
words of said line, are thrust, out, at varying distanc's 
so that, the tip ends 119 of the roper lovers I will it 
intercepted and raised to reak the circuits stoner or 
later by the lugs 53, 54, 55, 56 of varying lengths, the 
particular lugs which break the circuits cle ending upon 
the distancos to which the slicles 7-1 are larust (uward, 
and by thrusting said slides out, in combination clistances 
lugs of different lengths will operate the circuit-break 
ers at different times and spaces of different thickness 
will result in the composed line, since they are assen 
bled according to the relative distances of the lugs 
from the actuating point. The shorter lugs are used () 
select spaces by breaking the circuits only when the 
slides 74 have been thrust out, the long lugs 52 other 
wise assembling the spaces. When any of the slid's 7.1 
are thrust, out to the greatest, distance, which l will call 
the fourth position of said slides, the tips ll) of the 
circuit-breaking levers pivoted thereto will be inter 
cepted by the shortest, lugs 56 in line ther(with which 
are designed in the assembling machine to select the 
thickest spaces which I will term six unit spaces. 
Any of the slides 74 which are thrust, out the next less'' 
distance, which I will call the third position of said 
slides, will cause the tips of the circuit-breaking lovers 
pivoted there to to be intercepted by the lugs 55 in line 
therewith, which select the next, thinner spaces, which 
I will call five unit, spaces. Any of the slides 7-f which 
are thrust out the next lesser distance, which I will call 
the second position of said slides, will cause the tips 9 
of the circuit-breaking level's pivoted thereto, ( (. 
intercepted by the lugs 54 in line therewith, which 
select still thinner spaces, which I will call four unit, 
Spaces. Any of the slides 74 which are thrust out the 
shortest distance, which I will call the first position of 
said slides, will cause the tips 119 of the circuit-break 
ing levers pivoted thereto to be intercepted by the 
lugs 53 in line therewith which selects the next thinner 
spaces, which I will call the three unit, spaces. If 
these slides 74 are not thrust out at all, the tips 119 of 
said circuit-breaking lovers will be intercepted by the 
longest lugs 52 only, which will select, the thinnes?, 
spaces used, which I will call two unit, spaces, which 
are assembled by the lugs 52 in the same nanner as said 
lugs would otherwise assemble characters instead of 
spaces. 
The operation of the justifying mechanism is as foll 

lows: At the beginning of the coinosoci line the travel 
ing splined arm (37 stands under the first left-hand plun 
ge-ball 70 of the series, and after the first character-key 
is struck said arm is moved along the rock-shaft, 60 by 
the cscapement rack-bar 69 connected ther(with s() 
that Said arm will be brought under the second plunger 
bar 70, and Said arm will continue after the depression 
of cach character-key to pass successively under the 
plunger-bars until the end of a word is reached. The 
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space-key lever 62 is then depressed which, through the 
connections with the rock-shaft, causes the particular 
plunger-bar which happens to be over said arm to be 
raised and retained in its raised position by one of the 
pawls 75 entering one of the three notches according to 
the height to which it is raised. The arm 67 then con 
tinues to travellengthwise the shaft 60 upon the depres 
sion of each character-key until the end of the second 
Word is reached, when the space-key lever is depressed 
the Second time causing the plunger bar then standing 
over the arm to be raised in the same manner as the pre 
vious one and so on until the line is filled. The plun 
ger bars are raised by the means described three differ 
ent heights, the plunger bar first raised in every liné 
always being raised to the extreme or third height, the 
second plunger bar in any line being raised only to the 
lowest or first height, the third to the intermediate or 
second height, the fourth to the lowest of first height, 
the fifth again to the intermediate or second height, and 
so on for the rest of the line, alternating between the 
first and intermediate heights. These varied move 
ments are controlled by the check mechanism before 
described as shown in Figs. 5, 6, 7, and 8, the same order 
in the raising of the plunger-bars being observed in 
every line. If one space only should occur in a line, 
only one plunger-bar would be raised and that to the 
highest position, the chart at the same time through the 
connections described being rotated to bring into view, 
at the common line, the first of its several rows of com 
binations, and as the line continues to be filled without 
more spaces being introduced, the registering pointer 
will move and ultimately begin to traverse the row of 
combinations, so shown, and point out the particular 
combination required to justify a line of one space. If 
there are no figures in the division opposite the pointer, 
the operator will know that more characters must be in 
serted to effect the justification, said insertion of char 
acters continuing until the pointer arrives opposite to a 
combination. If there were two spaces in the line the 
second plunger-bar, in addition to the one already 
raised, would be raised to the lowest or first position and 
the chart would be further rotated sufficiently to bring 
the second row of combinations into view, a particular 
and different one of which is pointed out by the pointer 
after each composing key has been struck. Additional 
plunger-bars are raised and corresponding me yements 
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of the chart take place as the number of spaces in the 
line are added, so that no matter what residue or un 
filled portion of the line or number of spaces in the line 
may exist, the pointer will always indicate the proper 
combination required to justify the line. 
Having raised the plunger-bars and rotated the chart, 

so as to present the proper row of combinations to the 
pointer in the manner described, such of the justifying 
keys J are depressed as are indicated by the particular 
combination of figures pointed out on the chart. For 
example, if the combination pointed out is 2-1-3, 
which combination is the particular one for justifying 
a line of seven spaces with a residue of twelve units to 
fill, the key bearing the numeral 2 in the first or left 
hand row, the key bearing the numeral 1 of the middle 
row, and the key bearing the numeral 3 of the right hand 
row should be depressed simultaneously or independ 
ently as far as permitted by their respective stops 86, 
which as before stated give a different movement of the 
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keys of each row and in a manner common to all three 
rows. The first key struck in the first row which bears 
the numeral 2 acting upon the projection 82 of the lower 
pusher-bar 78, contacts with the projection or projec 
tions 77 of such plunger-bars as have been raised to the 
least height or first position, rocking them forward on 
the pivot-rod 71 against the resistance of their springs 
and thereby thrusting out their particular slides 74 a. 
distance controlled and determined by the key-stops 
86, which in this particular case will give them what I 
have heretofore termed the second position. The key 
bearing the numeral l in the middle row acting upon 
the projection 82 of the pusher-bar 79 which contacts 
with the projection or projections 77 of such plunger 
bars as have been raised to the intermediate height or 
second position, rocks forward the plunger-bars and 
thereby thrusts out their particular slides 74 a distance 
controlled and determined by the key-stop 86 beneath 
the key bearing the said numeral 1 in the same manner 
as did the first described key, the said slides then stand 
ing in what I have termed the first position. The key 
bearing the numeral 3 in the third row, acting upon the 
projection 82 of the pusher-bar 80, contacts with the sin 
gle projection 77 of the first raised plunger-bar in the 
line, which was raised to the highest position, (there 
being only one of this kind in a single line) rocking it 
and thrusting out its particular slide 74 a distance de 
termined or comtrolled by the key-stop 86 beneath the 
said key bearing the numeral 3, which in this instance 
will give the said slide 74 what I have termed the third 
position. The slides 74, having now been thrust out 
by the mechanism described into combination-posi 
tions corresponding to the numerals 2-1-3 pointed otit 
by the chart, it remains to be shown how the justifica 
tion of the line is produced, which as before stated is as 
sumed to be twelve units short with seven spaces. 

It should be remembered that the number of plunger 
bars raised determines how many slides 74 are thrust 
out, and that the key determines how far said slides are 
pushed out, and furthermore that the number of plun 
ger-bars raised to the first position determines the num 
ber of slides 74that are thrust out by the justifying keys 
of the first row; also that the number of plunger-bars 
raised to the second position determines the number of 
slides 74 that are thrust out by the justifying keys of the 
middle row; also that the single plunger-bar raised to 
the third position always thrusts out a single slide 74 
only to a position determined by the justifying keys of 
the third row. 
space-key and the check-device coöperating therewith, 
these plunger-bars are raised in all the lines in the same 
order, viz; the first always to the highest position, the 
second always to the lowest, the third always to the in 
termediate, and the remaining ones to the lowest and 
intermediate positions alternately. Now from this it 
will be obvious that in a line of seven spaces there will 
be seven plunger-bars raised as follows, one to the third 
position, three to the lowest position, and three to the 
intermediate position, and that when key number two 
of the first row was pressed, three slides 74 were thrust 
out to the second position; when key number one of the 
middle row was pressed, three slides 74 were thrust out 
to the first position, and when key number three of the 
last row was pressed a single slide 74 was thrust out to 
the third position; thus there will be projecting slides, 
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three in the first position, three in the second position, 
and one in the third position. The slides being now in 
the combination position stated, the lug bearing cylin 
der A is revolved in the direction of the arrows causing 
the lugs to contact with the tips 119 of the circuit 
breaking levers 13, the long lugs 52 contacting only with 
such slides 74 as have not been thrust out at all, and the 
shorter or “space” lugs contacting with the slides that 
have been thrust out, the lugs 53 contacting with the 
tips 119 of such slides that have been thrust out to the 
first position, the lugs 54 contacting with such tips as 
have been thrust out to the second position, the lugs 
55 with such tips as have been thrust out to the third 
poition, and the lugs 56 with such tips as have been 
thrust out to the fourth position. It should be remem 
bered that such slides 74 as were thrust out, are re 
turned back to their normal position immediately after 
the tips 19 are struck or actuated by any of the lugs 
just described, and that this is effected through the 
outer ends 91 of the springs 90 being raised so as to dis 
engage the teeth 89 from the notches 88, said slides be 
ing then drawn back by their springs 93. As has been 
stated, the longest lugs 52, if none of the slides 74 have 
been thrust out, will produce two unit, spaces in the 
line, the lugs 53 acting on such slides as were thrust out 
to the second position producing three unit spaces, and 
in like mannel the lugs 54 will produce four unit spaces, 
lugs 55 five unit spaces, and lugs 56 six unit spaces, and 
consequently with the slide 74 thrust out in the combi 
nation position stated, which is three in the first posi 
tion, three in the second, and one in the third position, 
there will be three slides contacting with three three 
unit space producing lugs 53, three slides contactilag 
with three four-unit space producing lugs 54, and one 
slide contacting with one five-unit space producing lag 
55, the sum of the unit spaces put in, thus being 26, viz: 
three times three, or nine in the first instance, three 
times four, or twelve in the second instance, and once 
five, or five in the third instance. Since in the com 
position of this assumed line, the seven particular lug 
bearing-rings of the cylinder A which were to produce 
the seven spaces in the line, (the other lug bearing 
rings producing the characters) were all set with their 
lugs 52 in the same radial position so that said lugs would 
produce seven two unit spaces if not interfered with by 
the justifying mechanism, and since the registering 
pointer recorded these seven two unit spaces (the thin 
nest spaces intended to be used) the same as though 
they were finally inserted in the line, it follows that in 
putting in the 26 units of spaces as just described, they 
are in reality taking the places of the seven two unit 
spaces, or fourteen units total already counted in; hence 
by the action of the justifying mechanism the line is in 
creased only by the difference between 26 and 14 units 
viz: twelve units which is the axact amount that the 
pointer indicated as necessary to exactly justify the 
line. 
At the conclusion of the composed line and after the 

operator has depressed such of the justifying keys as 
were indicated by the combination chart, the rack 69, 
carrying the yoke 68 and arm 67, is automatically re 
turned to the left to its first position for the beginning 
of a new line, through suitable means in the machine 
to which the justifying mechanism is attached. As 
this rack 69 thus returns, a wedge-block 123, located 
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on its side, comes in contact with a spring-pressed 
latch 122, pivoted in a projecting arm l2l, which is 
secured to a rock-shaft 120 supported in suitable lear 
ings in the frame, said latch 22 being capable of 
swinging on its pivot in only one direction and that 
opposite to the motion of the rack-bar (39 just described. 
The wedge 123 is designed to press outwardly the arm 
l21 as the rack 69 carries it past said latch, and to thus 
rock the shaft l20. The rocking of the shaft, 120 has 
two functions, viz: to release the pawls 100 and 9S, 
Fig. 6, and thus permit the coiled spring 101 to return 
the combination chart drum 95 to its normal position; 
and also to withdraw the pawls 75 from engagencint, 
with such of the plunger-bars 70 as are raised during 
the composing of the line and permit, such plunger 
bars to be restored to their normal position by their 
springs 73. The releasing of the pawls 100 and 9S is 
effected through a connecting rod l ()2 one end of which 
is connected to an arm 124 secured to said rack-shaft, 
120 and the other end of which is connected to an arm 
103 secured to the shaft to which the pawl 100 is fas 
tened, said connecting rod lo2 being drawn down 
ward as the shaft 120 is rocked. The withdrawing of 
the pawls 75 is effected by the depression of a bar 25, 
pivoted at each end at 126 said bar acting upon tail 
pieces 127 integral with said pawls 75. The depres 
sion of the bar 125 is caused by the rocking of the shaft. 
120 to which it is connected by an arm 12S, connecting 
rod 129, and arm 130 as is plainly shown in Fig. 1:5. 
As the rack bar 69 is moved to the right during the 
composing of a line, the thick end of the wedge 23 con 
tacts with the spring pressed latch 122 swinging on its 
pivot into the dotted position shown in Fig. 14, against 
the resistance of its spring 127 and passing over said 
latch without rocking the shaft 120. 

I believe myself to be the first to provide means for 
automatically pointing out to the operator the combi 
nation of spaces to be inserted in a line to justify it at 
and during the composition thereof, and thus relieving 
the operator of all mental calculation; and while I 
have shown and described a revolving chart coöperat 
ing with a registering pointer to effect, this result, it 
will be evident to any skilled mechanic that the con 
struction may be modified in various ways Without, 
departing from my invention. 

Reference may be made to my co-pending applica 
tion, Serial No. 671,170, filed February 21, 1898, for 
details of the machine of which the present, invention 
forms a part. I do not herein claim the subject-matter 
of the claims of said co-pending application. 
What I claim as my invention and desire to secure 

by Letters Patent, is:- 
1. In a matrix and type justifying mechanism, a lever 

and slide device for justifying lines of matrices and types 
adapted to be set during the collaposition of a line by a key 
operated at illntervals between the words of said line, all () 
justifying keys to produce the insertion of slices in proper 
position and of such thicliness as to justify the line. 

2. In a matrix and type justifying mechanislin, the coin 
bination of a registering pointel', a series of justifying 
keys, and means consisting of a movalle chart, sliding 
level's and intern ediate connections operated by a sac'. 
key for determining the particular justifying key ()' Rey's 
to be operated to produce the justification of a line. 

3. Tle collllbillation witl a maltrix and type justifyi 
mechanism, provided with justifying keys, of a movable 
cinal't bearing certain predetermined combinations of syll 
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bols, and a registering pointer for directly indicating on f justifying devices and adapted to coöperate with the lugs 
said chart the particular justifying key or keys required to 
be operated to produce the justification of a line. 

4. The combination with a matrix and type justifying 
mechanism, provided with a plurality of sets of justifying 
keys, of a movable chart bearing certain predetermined 
combinations of symbols, and means for directly indicating 
on said chart the particular justifying key or keys of the 
sevela sets 'equired to be operated to produce the justi 
fication of a line. 

5. The combination with a matrix and type justifying 
mechanism, provided with a plurality of sets of justifying 
lkeys, Of a rotating chart containing certain predetermined 
culminations of symbols, nneclhalism actuated by a space 
key for wai'iably lotating said chart, and means for indi 
cating on said chart the particular justifying key or keys 
of the several sets to be operated to produce the justifica 
tion of a line. 

6. The herein described ling for use with a matrix and 
type justifying mechanism, said ring having lugs of vari 
ous lengths projecting from its outer periphery as the 
means for selecting blank spaces or types of the same or 
varying thicknesses. 

7. In a series of set rings adapted to control mechanism 
for assellbling a line of matrices or types, one or more 
space selecting rings to control the assembling of spaces 
for justifying said line. 

S. The combination with means for controlling the as 
sembling of blank matrices or types, of one or more space 
Selecting lings adapted to actuate the same. 

). In a matrix and type justifying mechanism, rings for 
controlling the selection of the space blanks of a matrix or 
type assembling mechanism, mechanism for controlling 
said lings, means operated by a space key during the con 
position of a line for setting said mechanism to operate 
said rings, and special keys for operating said mechanism 
when so set after the composition of a line to produce the 
justification thereof. 

10. Ill a matrix and type justifying mechanism, rings 
fol' controlling the selection of the space blanks in a ma 
trix or type assembling mechanism, mechanism for con 
trolling said rings, means operated by a space key during 
the composition of a line for setting said mechanism to 
Operate said rings, Inleans for operating said mechanism 
when so set after the composition of a line to produce the 
justification thereof, a chart and a pointer for indicating 
the manipulations required to operate the justifying 
Iechanism. 

11. The combination with a matrix and type justifying 
mechanism, provided with a plurality of justifying keys, of 
a rotating cylinder carrying a chart containing prede 
termined combinations of symbols, mechanism actuated by 
the space key for variably rotating said chart, said mech 
anism comprising a ratchet wheel fixed to the shaft of the 
chart cylinder, an actuating pawl mounted on a recipro 
cating alm, and suitable connections between the same 
and the space key, a stepped-stop, a pawl pivoted to said 
l'ecil'ocating alm and adapted to engage the different 
steps of said stop, and a series of cams at the end of the 
chart cylinder for controlling the latter pawl, whereby it 
is caused to engage the different steps of the stop in a 
preclete inlined order, and a registering pointer coöperating 
with said chart to indicate thereon the particular justi 
fying key O' keys to be operated to produce the justifica 
tion of a line. 

i2. In a matrix and type justifying mechanism, rings 
for controlling the selection of the space banks in a matrix 
Ol' type assembling mechanism, mechanism for controlling 
Salid lings, means Operated by a space key during the com 
position of a line fol' setting said mechanism to operate 
Said rings, and a series of keys for operating said mech 
anism when so set after the composition of a line to pro 
duce the justification thereof. 

13. A series of space producing rings provided with lugs 
and adapted to control the assembling of spaces in a ma 
trix or type assembling machine. 

14. A sellies of space producing lings provided with lugs 
adapted to Cont'ol the assembling of spaces in a matrix or 
type assembling machine combined with mechanism set by 

of said rings to produce the justification of a line. 
15. In a matrix and type justifying mechanism provided 

with a plurality of justifying keys, a rotating cylinder 
carrying a chart containing certain predetermined con 
binations of symbols, a pointer coöperating therewith a 
space key and means connected therewith for intermit 
tently rotating said chart cylinder and an automatic vali 
alble checking device whereby the movement of said 'cyl 
inder is varied at each depression of the space key. 

16. In a matrix and type justifying mechanism, a series 
of slides adapted to be projected different distances to 
control mechanism for assembling blank matrices or types, 
a series of justifying keys, meclhanism intellinediate be 
tween said keys and sides, whereby the latter al'e pro 
jected by said keys. 

17. In a matrix and type justifying-mechanism, a series 
of slides adapted to be projected different distances to 
control mechanism for assembling blank matrices or types, 
a series of justifying keys, mechanism intermediate be 
tween said keys and slides whereby the latter are pro 
jected by silid keys, and stops for varying the throw of 
said keys. 

18. In a matrix and type justifying mechanism, the com 
bination of a series of slides carrying circuit-breakers con 
trolling a matrix or type assembling mechanism, said slides 
being adapted to be projected different distances, a series 
of justifying keys, and intermediate mechanism whereby 
sand slides are projected by said keys, and a rotating cyl 
inder composed of a series of rings provided with lugs set 
in the same or different radial positions and adapted to 
actuate said circuit-breakers to produce the justification 
of a line. 

19. In a matrix and type justifying mechanism, the conn 
bination with the swinging and sliding plunger-bars and 
the slides actuated thereby, of a rock-shaft carrying an 
arm splined thereon and adapted to raise any one of said 
plunger-bar's beneath which it may be temporarily located, 
a rack-bar coupled to said splined arm and having an in 
termittent or step-by-step movement, a space key con 
nected with and adapted to oscillate said rock-shaft, a 
rotating cylinder carrying a chart containing predeter 
mined connbinations of symbols, a pointer coöperating 
there with means connected with the rock-shaft for wali 
ably and intermittently rotating said chart-cylinder, and 
means substantially as described for variably checking the 
movement of the rock-shaft and chart-cylinder-actuating 
mechanism connected there with. 

20. In a matrix and type justifying mechanism, the 
combination with the circuit-breaker carrying slides pro 
vided with retracting springs, of retaining devices for laold 
ing the same when projected by the justifying keys, and 
means for automatically releasing said slides after the 
justification of a line. 

21. The combination with the plunger-bars and their re 
tracting springs, of retaining pawls for holding the same 
in their different raised positions, and means for auto 
matically releasing said bars at the conclusion of the justi 
fication of a line. 

22. In a mechanism for justifying matrices and types, a 
series of slides adapted to be projected different distances 
to control mechanism for assembling blank matrices or 
types, a series of swinging and sliding plunger-bars for 
projecting said slides, means for selecting one of said bars 
and raising the same to a predetermined height at each 
depression of a space key, a series of pusher-ba's all'anged 
one above the other acting on said raised plunger-bars, and 
a set of justifying keys for each pusher-bar, each key of a 
set being provided with a different stop to determine its 
throw. 

23. In a matrix and type justifying mechanism, a sellies 
of slides adapted to be projected different distances to con 
trol mechanism for assembling blank matrices and types, a 
series of sliding and swinging plunger-bars adapted to be 
raised to Waying heights by means of a space key, a 
walliable check-mechanism operated by said space key for 
determining the height to which said plunger-bars are 
raised, a combination chart connected with and operated 
by said check-mechanism, a pointer cotoperating there 
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with a series of pusher-bars arranged in different planes 
and moving in arcs of circles and acting on said plunger 
bars to swing the same and thereby thrust out the slides 
in contact therewith, justifying keys arranged in sets to 
act on said pusher-bars, and means for limiting the th1"ow 
of eacl key. 

24. In a matrix and type justifying mechanism, the 
combination of a legistering pointer', a movable ch: it, il 
Series of justifying keys, mechanism operated by said keys 
for controlling the assembling of blank matrices or types, 
and means operated by a space-key for determining the 
particular justifying key or keys to be operated to produce 
the justification of all line. 

25. In a matrix and type justifying unecl:unishna, the coin 
bination of a registering pointer, a movable chart, justi 
fying keys, mechanism operated by the same for control 
ling the assembling of blank matrices or types, a space key 
for setting said mechanism, and means operated by said 
space key for determining the particular justifying key or 
keys to be operated to produce the iustification of il ling. 

26. In a matrix and type justifying moclianism, the 
combination of a registering pointer, a churt, justifying 
keys, a series of space-selecting lings, moch: hism operated 
by said justifying keys and coöperating with said rings for 
controlling the assembling of blank matrices or types, a 
space key for setting said mechanism, and means operated 
also by said space key for determining the particular justi 
fying key or keys to be operated to produce the justifica 
tion of a line. 

27. A movalle chart for use in mechanism for justify 
ing matrices or types, said chart having groups of sym 
bols arranged in as unany lows as will equal the greatest 
number of spaces to be put into a composed line, each of 
said rows containing all the combinations of symbols nec 
essary to effect the justification of a composed line having 
a contain definite number of words, there being a different 
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row of groups for each different number of spaces which 
Imay occur in a line. 

28. A movalle clirt for use in ne('hai) is 1m for just i?y 
ing matrices or types said chart having groups of Syilliols 
arranged in as many rows is will euil lic fre: test lllllll 
ler of spaces to le hut into a composed line. said rows lie - 
ing equally spaced transversey, and each sl: '.' containing 
a single t'ou () connlin:tion of syn) ()is. : : the llllllll) 
of said spaces corresponding to the gre; test number of 
units of residue in a composed line which can be fillel ly 
spices inscrted between the words of slid line lby the insti 
fying anech:liaislm. 

2). The collination with the natl’ix and ty) is tily 
ing mechanisia, of in moville ('in't living cert; ii) ) reci 
tellined conii littiolls of syll)}) is : 1 ( : 'elist ('ili )(ii) ('' 
for indicating on d ell; it the sills' lifelt lini) lililti 1. 
to roduce 1 he justification of a lic. 

(). In ; m: lix and tyle justifying incl: ) is in, to 
combination of a movable chart in?t joint ("r for pointing 
out: directly, definitely, and without inental (': ('lation. : 
succeeding mechanical minipulation by which 'sac's ' 
n:ly leiseited in : (omised line of ty's ( ); it's ill 
such number alld of such thiclinesses is 1 () ('c' i' titly ins. 
tify or flush said line. 

31. A now ble clhill't having groups of synols : '':1 (il 
thereoil for use in mech: his for justifying matr 
types, said chill't coöperating with : )oite) to desi 
directly such key or keys of a series of justifying 1 
will exactly produce the insertion of "spices '' ill stic) 
numler and of such thiclinesses as will ; celli' tely ill stify 
or flush a consposed line of types or matrices. 

Witness my hand this 19th day of l'elbruary A. ). S}s. 
EIR. W. EAS. 

In l'esence of.- 
I'. E. TSCIIIMA (Ill., 
ILOUISE) A. CIIACE. 
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