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&

No. _844,569,
Application filed August 23,

To all whom it may concern:
Beit knownthat I, WALTER JAY ENNISSON,
a citizen of the United States, residing at the

of New York, have invented certain new and
useful Improvements in Type-Justifying Ma-
chines, fully described and represented in the
following specification and the accompanying
drawings, forming a part of the same.

This invention relates to justifying mech-
anism, the-especial object being to provide
an improved mechanism for measuring un-
justified lines of type and ascertaining in ac-
cordance with the measurement of the lines
and the number of word-spaces therein the
thickness of the individual spaces required
to justify the lines measured. )

The 1nvention includes also improved
means for handling and controlling the line
of type in process of justification, for insert-

word-separators, for substituting the per-
manent justifying-spaces for the temporary
spaces or word-separators, and means for re-
turning the temporary spaces to their maga-
zine. -

i The general features of the mechanism
illustrated herein as embodying the inven-
tion are as follows: “first, a proportional
measuring device for ascertaining the re-
quired thickness of justifying-spaces, which
comprises a line-measuring device, a dividing
mechanism composed of a series of gear sets
or trains, with adjustable means for selecting
the particular set thereof corresponding to

justified, and a gage set by action of said de-
vices to determine the thickness of spaces
required to justify the line measured ; second,
type-driving means for conducting the un-
justified line of type within and through the
machine, consisting of a circular typeway
and a type-engaging arm adapted to swing
concentrically with the curve of said.type-.
way, which arm constitutes a part of the
measuring mechanism of the justifier; third,
the line between the sev-
eral words thereof for the insertion of perma-
nent justifying-spaces, inc¢ludirg means for
removing the temporary spaccs composed
with the unjustified line and ieturning the
same to a magazine provided therefor, and,

fourth, the parts employed in actuating the

Specification of Letters Patent.

. TYPE-JUSTIFYING MACHINE.

Patented Feb. 19, 19G7.
1904. Serial No. 221,814,

various mechanisms of the machine, consist-
ing of constantly-moving shafts, with sleeves
thereon upon which are grouped the cams
and actuating parts of the word mechanisms
and line mechanisms of the machine, and
means for-operably connecting the sleeves to
the shafts as required. . '
For a full understanding of the invention a
detailed description of the mechanism em-
bodying the above general features and a
modification thereof will now be given in
connegtion with the accompanying draw 65
ings, forming a part of this specification, and °
the features forming the invention will then
be specifically pointed out inthe claims.
_In the drawings, Figure 1 is a plan view of
the mechanism. Fig. 2 is a-sectional eleva- 70
tion on the line 2 of Fjg. 1.. Fig. 3 is'a sec-3
tional plan view, on an enlarged scale, thex
view being taken on the line 3 of Figi %
Figs. 4, 5, and 6 are sleleton views of the ma-
chine, with parts thereof shown in section,
the views being taken at right angles to Fig.
2 and looking to the right of Figs. 1 and 2.
These three views taken together show sue-
cessive stages in the operation of the gear-
justifying mechanism—the clutch-operating 8o
mechanism and other parts of the machine.
Fig. 7 is an enlarged sectional view taken on
the line 7 of Figs. 1 and 3. Figs. 8 to 14, in-
clusive, are detailed views of the mechanism
employed in separating the line for the recep-
tion of justifying-spaces and for réemoving
the temporary separators therefrom. Figs.
15 and 16 are detail views of the word-key
mechanism, shown in two positions. Fig. 17
is a detail of part of Fig. 4. Fig. 18 is a detail
plan view of a modified form of dividing
mechanism. Fig. 19 is a front elévation of
the same. Fig. 20 is a detail horizontal
view showing different positions of the regis-
ter-shaft of Fig. 18. e
In describing the various mechanisms I
will first describe in detail the mechanism
.employed in aseertaining the size or thickness
of the space or spaces required to justify.the
line of type; which mechanism comprises sev-
eral independent devices, which will be given
in the following order: first, those parts em-
ployed in measuring the unjustified line-of
type to ascertain its aggregate shortage,
next the means by which that ascertained
shortage is divided in proportion to-the num-
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ber of spaces in a line to be justified, and then
the means whereby the dividing mechanism
is set in accordanceé with the numnber of word-
spaces in the line to be justified. The meas-
uring and dividing means and the parts per-
taining thereto having been described, the
mechanism for advancing the line to the de-
vices employed in separating the words for
inserting justifying-spaces will be described,
together with these devices. Then, finally,
the various driving and actuating parts of the
justifier will be described.

Tn the machine illustrated the unjustified
line of type  is played into the justifier from
a type-setting machine, in which it is com-

gosed, with temporary spaces or separators

etween the words. The separators ¢ _em-
loyed are preferably of the form shown, hav-

" ing their body portion of the pointwise width
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of the type with which thesan:eare composed,
but of 8 thickness of the minimum size of

justifying -spaces employed therein. Ex-

tending from either end 1s a pivot-like pro-
jection which, as the separators are com posed
with the line, extend both above and helow
the line-type, the bottom of the type-channel
having a longitudinal groove to admit of the
projection of the separators. :
The stick or line-channel 40 is a circular
typeway adapted to hold the individual
type composing the line each in a vertical
osition, at the center of the curve of which
is the vertical type-driving shaft 41, upon
whose upperend 1s fixed the type-drivingarm

42, which is provided with a type-engaging |
jaw 43, preferably a spring-pressed pawl, as |

shown. The type are carried into the chan-

nel of the typeway 40 by the con posing-ca- "
chine, which may use any suitable devices to |

844,569 g

son of detent 44 being actuated by the line-
key 50 and link 48 the pawl 43 will be re-
leased and drop into engaging position with
the line of type that has been assembled in the
tvpeway the instant the machine starts, so
that the operator could immediately begin
playing in a new line without waiting for the

_justifier mechanism to remove the preceding

line longer than the time necessary for the
spring 45, attached to pawl 43 to cause that
pawl to snap into its position to engage the
line, which is practically instantaneous.
The type-engaging projection of the pawl 43
presents a square type-engaging surface 1
both forward and back, the forward surface
cowing into use when pressing the line for-
ward, the rear surface being then inposition
to be engaged by a new line, which may be
played into the justifier before the type-driv-
ing arm has had time to move forward out of
the way of the new line thusforiving. For this
purpose it has been provided that when the
machine stands normally at rest the shaft 41
and its type-driving arm 42 are free to be
carried forward, in case they be engaged by
the new incoming line, the type-driving pawl
43 and its shaft 41 standing normally at a
point back of its theoretical zero line meas-
uring position and not at the position from
which the pawl would move werely to ascer-
tain the shortage of an unjustified line.

Upon the cuter wall of the circular channel
40 and extending rzdially therefrom is_a

| bracket 51, in which is suitably constructed a

guidewsy for a slide 52, said slide being
edepted to be interposed across the channel

| ¢f said typewsay, thereby furnishing a rigid

1

assemble the line at a pointin advance of the !

awl 43 in its rear or normal position.

As |

illustrated, the type are advanced by the

composing-machine to the swinging sweep or

type-driver B, which assemibles the line inad-
vance of the pawl, the sweep being shown in
dotted lines in Fig. 1.
normally out of the path of the type by
means of a second pawl or detent 44, also car-
ried by the type-driving arm 42, against one
fork of which pawl44a projecting arm or pawl
43 is held by means of a spiral spring 45, suit-
ably attached thereto. Aslight outward turn
of said detent 44 will give the type-driving
pawl 43 perfect freedom to be carried by its
spring 45 into engaging relation with the type
in the typeway. Means for thus turning the
detent 44 consistof a bell-crank lever 46, suit-
ably mounted upon a fixed part of the justifier,
to one arm of which is attached the link 48,
which in turn, by reans of a pin projecting
therefrom about midway of its length, is
adapted tobedepressed by a lever 49 and line-
key 50. It will be seen later on that by de-
pressing the line-key 50 the line-advancing
mechanism will be set in motion, and by rea-

o

The paw! 43 is held -
' szid sheft 53 to alternately insert and with-

stop cr sbutment in the path ¢f the advanc-
ing line. Means ere provided for interpusing
scid abutment across the channel-way and
withdrzwing the same in proper timing with
the operations of the machine, consisting of
the verticzl sheft 53, upon the upper extrem-
ity of which is an arm 54, the swinging end of
which enters a slot provided for the purpose
within szid ebutment 52.  Means for rocking

drew szid abutment is supplied by a cam 55
upon the word-sheft 56 and an arm 57 upon
the type-driving sheft 41.

The pawl 43 on the type-driving arm 42
and the sliding abutnent 52 constitute the
nessuring-jaws between which the unjusti-
fied line of type is calipered in the process of
nesuring the agoregate shortage thereof—
that is, escertaining the total width of the
spoces that will be required in bringing the
line up to its standard length. The pewl 43
mey be called a “movable megsuring-jaw’’
and is cctuated by frictionzl yielding means,
consisting of a sliding friction-clutch 60,
splined upon the type-driving sheft 41 and
cdapted to be slternately thrown into and
cut of contact with the concave surface of a
constantly-moving -~ gear 61, also loosely
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mounted upon said shaft 41. Means are em-
ployed to complete the measuring operation
in connection with calipering the line be-
tween the two measuring-jaws and to trans-
mit the result thereof to the dividing or space
determining mechanism, this means com-

prising the gear-segment 62, loosely mounted

upon said shaft 41 immediately beneath the-

arm 42 and resting upon the upper bracket
63 of the shaft 41. (See Figs. 1 and 2.)
Upon: the hub of this gear-segment 62 is the
short arm 64, whose outer end is adapted to
engage the hooked end of 2 connecting-de-
tent 65, (see Fig. 1,) pivoted to the under
surfzce of the type-driving arm 42, which
carries the pawl or movable. megsuring-jaw
43. Adjacent to and perallel with the sheft
41 is & shaft 67 to the extreme upper end of
which is secured  pinion 68, which meshes
with the gear-segment 62 and is adapted to
be rotated by the segment. Upon the shaft
67 is provided also a sliding friction-clutch
69, adapted to engage 2 corresponding con-
cave frictional surface 70 in the hub of 2 con-
staritly-moving gear 71, loosely mounted
upon the shaft 67 in a manner similar to the
gear 61 on sheft 41. Thus it will be seen
that if the type-engaging surface 1 of the
pawl 43 stends normally at a point in the
typeway 40 removed from the type-engaging
surface of the stationery measuring-jaw 52 2
distance equz! to the length of a standard
line said pawl in fetching up against the line
on its rotation from normal position will have
traveled inits circumferential pathanamount
or the number of degrees representing the ag-
gregate shortege of the unjustified line, and
the sheft 41, with which seid exrm 42 revolves,
will heve been rotated an equal number of
degrees. As explained above, the normal
position of the pawl 43 is not at the theoret-
ical zero position—that is, the length of =
standerd line from the sbutment 42—but
somewhat behind such zero position; but this
is allowed for in the construction of the ma-
chine, and the measurement is the same 2s
though the arm started at such zero positisn.
To actuste the shaft 67 acccrding to this
measuring movement, the projecting arm 64
of gear-segment 62, which revolves upon the
same center as the arm 42 bearing the mov-
able messuring - jaw-43, is made to move
until the arm 64 strikes the pawl 65, when
the arm is stopped, and thus the pinion 63 in
mesh with the segmental arm 62 will cause
the sheft 67, upon which it is secured, to
move in fixed ratio to the movement cf the
segment 62, so &s to move proportionally to
the shortage of the line which hes deter-
mined the position of the stop-pewl 65.  On
the return of the sheft 41 and arm 42 the
pawl 65 returns the segment 62 by engage-
ment with the forward side of the arm 64
and then rides up on the arm 64 to the posi-
tion shown in Fig. 1.

T will now describe the means employed
for dividing the shortage shown by the meas-
urement above described. .

Upon the shaft 67, which it has been seen
is made to rotate an amount directly propor-
tional to the aggregate shortage of the line, is
a series of gears 75, loosely mounted thereon,
increasing in diameter from top to bottom,
the same being arranged in a form similar to
that of a cone whose axis will coincide with
that of the shaft 67. Parallel with said shaft
67 is the register-shaft 76, upon which is a
second series of gears 77, (shown as segments
of the required lengths,) arranged in similar
conical form, but in the inverse order to those
on the shaft 67, so that the apex thereof
points in the opposite direction to the other
cone. These gears are arranged in pairs
meshed together, one gear of each pair being
loosely mounted upon the measurer-shatt 67,
the other gear of the pair being secured to the
register-shaft 76, means being provided, as
hereafter described, for securing any one of
the gears 75 to the shaft 41, so as to rotate
therewith in measuring the line. The rela-
tive diameters of the-gears constituting each
pair is such as to cause the register-shaft 76
to rotate in a required fixed ratio to that of
the other shaft 67. Therelative diameters of
these gear sets differ by fixed amountsin such
mannsr that if the first pair (or bottom pair
in the machine illustrated) should operate to
cause the register-shaft to rotate an equal
amount to that of the measurer-shaft the
next upper pair would operate to rotate the
register-shaft an amount one half that of the
measurer-shaft, while the third, fourth, fifth,
and succeeding pairs of gears would similarly
cause the register-shaft to rotate, respec-
tively, a third, fourth, fifth, or other corre-
spondingly proportionate amount. It will
be seen that the gears thus arranged in pro-
gressive pairs are adequately adapted to pro-
vide means for dividing the ascertained
line shortage according to the number of
word-spaces to be supplied. Kach set or
pair of gears is employed only in the justifi-
cation of lines having a given number of
word-spaces, and hence as many pairs are re-
quired as the largest number of word-spaces
possible to occur in the lines to be justified
therein. The present device is adapted to
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handle lines of twenty or less words or having -

nineteen or less word-spaces and, therefore,
nineteen pairs of dividing-gear sets have been
provided.

In using gear-cones to ascertain the width
of required spaces where the same are to be
cast or-cut from space-timber the gage would
be required only to be removed or displaced
an amount equivalent to the required space,
and in such cases the gears might be given
such diameters as would rotate their corre-
sponding shafts in equal 3, }, and %, &ec., ra:

i tios, respectively; but in a machine em-
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ploying ready-made or foundry spaces, to be
selected from among fixed sizes, it is desirable
to have the gaging mechanism move in mul-
tiplied ratios. In the present form of my in-
vention I have made the relative diameters
of the gears as of a machine of the last-named
variety, which are designed to transmit a
multiplied divided movement to the gage
mechanism wherein the divided result 1s in
each instance multiplied by a fixed or con-
stant factor, the number “7” being used in
the machine shown—that is to say, the first
set of gears used in one-space lines instead of
being of equal diameters are given diameters
in the ratio of seven to one, so that the regis-
ter-shaft is made to rotate through seven
times as many degrees as does the measurer-
shaft, and, similarly, the second pair for two-
space lines instead of causing the register-
shaft to rotate one-half as much as the meas-
urer shaft in the machine shown drives the
register-shaft three and one-half times as far
as the measurer-shaft. Likewise the third
pair instead of giving a division of one-third
rotation for the register-shaft would rotate
it two and one-third times ac far; the fourth

" pair one and three-fourths times instead of

30
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45
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63

one-fourth, and so on throughout the series.

The means providzd for conveniently se-
lecting the proper pair of gears to correspond
with the word-spaces to be used consists of
a sliding key2, fitted into a longitudinal
groove 3 in the shaft 67, upon the lower por-
tion of which is a ratchet 4 of nineteen teeth
corresponding in pitch to the thickness of the
single gears 75 upon the shaft 67. At the
extreme upper portion of the sliding key 2 is
the key proper, 5, which engagessuitable key-
ways cut in the gears 75. The key 5isof a
length slightly less than the thickness of an
individual gear, so that it will secure to the
shaft 67 only one of the gears 75 at a single
operation. A spring-pressed pawl 6 is piv-
oted upon a slide 78 and is adapted to engage
with the teeth of the ratchet 4, the slide 78
being mounted upon the shaft 67 and adapted
to slide thereupon in order to carry the key 5
to whichever gear 75 may be required in the
justification of the line. The means em-
ployed for determining the particular tooth
in the ratchet 4 of the sliling key 2 into
which said pawl 6 shall enter consists of a
slide 7, provided with a flange 8, forming a
fender and corresponding in length to the
ratchet 4 of the key 2 and adapted to engage
a pin 9 in the tail of the pawl 6 and hold the
pawl out of the rack 4. Upon the slide 7 is a
ratchet 10, whose teeth are the same in num-
ber and pitch as those of the ratchet 4, into
which ratchet 10 a detent 11 is adapted to
engage, holding the same against the action
of a spiral spring 12 into whatever position
the -slide may be depressed, The slide 7
moves in suitable bearings 13 in a path par-
allel to the key 2 of the shaft 67 and is so dis-

844,569

posed that the flange 8, by pressing against
the pin 9 of the pawl 6, will hold the pawl out
of engagement with the ratchet 4 of the slid-
ing key 2 for the whole or a part of the dis-
tance of the travel of the ratchet 4, by means
of which, in accordance with the extent to
which said slide 7 has been depressed, the
pawl 6 may be made to drop into the particu-

| lar tooth desired of the ratchet 4 of the slid-

ing key 2.
In a simple form of construction of the

pnees 200

70 "

75

mechanism now under consideration the

slide or rack 7 might be connected directly
with the word-key 20 and form the setting-
rack, so that the operator on coming to the
end of each word where a space is required
would move the slide 7 and fender 8 to a cor-
responding position for setting the machine
in aceordance with the number of separators
inserted, in which case the operator would
necessarily be delayed the length of time re-
quired for the mechanism to get under way
before starting a new line, as the mechanism
actuated by the space-key might not be re-
leased in time for the next line. In the
mechanism shown, however, a supplemental
setting-rack 15 is provided to slide longitu-
dinally in the direction of the fender-slide 7
and is provided with a.ratchet 16, whose
teeth correspond in number and pitch to
those of the slide 7 and likewise to those of
the ratchet 4 of the sliding key 2.
of the pawl 17, which is actuated each time a
word-separator is inserted into the line to be
justified, the rack 15 is moved a distance
ecual to the pitch of its teeth, in which posi-
tion it is held by a detent 18. (See [ig. 4.)
A pin 19, projecting from the side of the slide
7, carrying the flange 8, is engaged by the
lower edge of the setting-rack 15, which
when moved down by the pawl 17 positions
the (lange 8 to hold the pawl 6 out of engage-
ment with the ratchet 4 of the sliding key 2.
Thus it will be seen that by forcing the rack
15 down a given number of teeth the fender-
slide 7 is thereby depressed a like number of
teeth, which in turn will operate as described
upon the key-driving pawl 6 to hold it out of
engagement with the teeth of the rack 4 of
the sliding key 2 until that tooth is reached
which corresponds to the given number
through which said setting-rack has been de-
pressed in the manner described.

Means for actuating the pawl 17 may be
conveniently supplied by connecting the
same directly with the word-space key 20 in
order that the rack 15 may be moved a dis-
tance of one tooth for each word-space in the
line to be justified. In my present mechan-
ism the same end is attained by connecting
the actuating means of said pawl to the
mechanism which inserts the temporary
word-separators, so that when a separator is
inserted the rack 15 will automatieally be
moved the distance of one tooth for each
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separator- inserted. The mechanism em-
ployed for inserting these separators and the
connections between this mechanism and the
setting-rack 15 will now be described, first
descrioing brietly the reservoir for storing the
separators. '

A collapsible magazine-channel 22 (see Figs.
land 7) contains the separators ¢, which
channel is adapted to hola a varying length
of line of sepaiators arranged vertically side
to side, the channel being approximately the
pointwise width of the type which the justi-
ner is adapted to operate upon. Une portion
of said magazine 1s a sliaing block 23, pro-
vided with a semicircular channel-groove 24
and projections 25, which slide in grooves 26,
formed m the wails of the channei 2, against
the action of the spring 26’ to lengthen the
channel when a separacor is forcea into the
line contained theiein. Likewise when a
separator is withdrawn the spring 26’ will
draw the block toward the channels into
which the same is fitted to slide, operating
thus to shorten the channel length, keeping
the channel 22 always of the exact length re-
quired to accommodate the separators there-
in. One end of this separator-channel is in
convenient proximity to that portion of the
justifier-typeway 40 in which she characters
are assembled, and means are provided for
ejecting the separators therefrom into the
typeway 40 whute the line is being composed.
L'he opposite end of the channel 22 is simi-
larly piaced near the typeway 40 in conven-
ient position to receive the separators as they
are ejected from. the line by the action of the
word-slide, which will be more fully ex-
plained hereinafter. .

I'he means for ejecting the separators from
the reservoir into the typeway extension con-
sists of a horizontal snde 28, which is held
normallyina position whereinitsejecting-face
29 coincides with the adjacentinner channel-
wall of the typeway 40 and whose side fur-
nishes an abutment against which the separa-
tors in the collapsibie channel 22 are nrmly
compressed by means of spiing 26’ in the
manner described. Any convenient means
may be employed in connection with the
composing-machine for moving the slide 28
back from its normal position sutticiently to
allow the line of separators in the channel 22
to push the foremost separator therein into
the space previously occupied by the ejector-
slide 28, s, that such actuating means being
withdrawn the ejector-spring 27 will carry
the ejector forward and transfer the sepa-
rator from its channel into the line in which
the type are being composed. 1n the pres-
ent machine a bar 30 (see Figs. 1,15,16) is

" pivoted to one end of a lever 31, suitably

mounted upon a bracket 32, secured to the
framework A of the machine, and the other
end of the lever 32 is provided with a round-
ed- portion which is fitted into a suitable

.entering the notch ¢ in the bar.

opening in the ejector-slide 28. Upon the
outer end of this bar 30 is a spiral spring 33,
adapted to hold said member against a ver-
ticai slide 34, suitably mountea in the frame
of the machine, which is adapted to be forced
downward by the word-space key 20 against
the action of a spring 35 and out of contact
with the bar 30, perwitting the bar 30 to be
drawn to one slae by its spring 33 into posi-
tion to be struck by a constantly-vibrating
arm 100, which may be provided in any suit-
able manner, but 1s shown as carried by the
sweep B, which moves the type into the
channel.

‘L'he arm 100 has a lug m, having a square
surface on one side, which on motion of the
arm 100 to the right in kig. 1 engages fixed
catch o on bar 3u and moves the var to the
right, where it is held by the spring-detent p,
On the next
movement of the arm 100 to the right the
lug m engages the spring-catch n on the bar
30 and moves the bar farther to the right, so
as to fully withdraw the ejector-slide 28
from the end of the separator-channel and
allow a separator a to be fed out into position
to be moved by the ejector 29 into the type-
channel in front of the next type to be fed in.
"I'his insertion of the separator takes place on
the return movement of the sweep and arm g3
100, the spring 27, which has been put under
tension by the movement of the bar 30 to
the right, actuating the ejector to insert the
separator after the sweep has moved beyond
the ejector on its return movement, ana this
movement of the ejector returning the bar-30
to the left and into normal position. As
shown, the catch p and notch ¢ are arranged
s0 as to hold the bar 30 against the tension of
spring 27 when it is put partially under ten-
sion on the first movement of the bar 30, but
to yield and permit the return of bar 30 when
the spring 27 is put under greater tension on
the complete movement of the bar. A de-
tent of any other suitable construction actu-
ated positively by the machine or otherwise
may be used in place of the detent device
shown. The space-key having been re-
leased, the catch m on this second forward ,,
movement of the arm 100 with the sweep B. 115
moves the bar 30 outward against the ten-
sion of spring 33, and the par 34, being.
thrown upward by the spring 35, will hold-.
the bar 30 in its normal position, as shown i,
Yig. 1. 120

‘Lhe pawl 17, employed for setting the rack ,

15, as bas already been described, 1s carried
upon an arm of a bell-crank lever 36, (see
Figs. 4 and 7,) which is adapted to be rocked
upon 1its pivot by-means of an arm 37, s¢-, 125
cured to the lower end of a rock-shaft 38,
which in turn has an actuating-arm 39 simi-
larly secured to its upper end, the swinging
end of which actuating-arm 39 is made to
enter a slotted "projection 39/, extending 130
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when the ejector-slide 28 is carried back in
the manner described above it will cause the
arm 39 to oscillate, thereby rocking the
shaft 88, which, with the action of the arm 37
upon the downwardly-extending arm of the
bell-crank lever 36, will operate to force the

pawl 17 downward, carrying with it the set- |

ting-rack 15.
Although no means are shown in this ap-
plication for selecting or supplying the jus-

tifying-spaces, provision is made for carrying '

the unjustified line into proper position for
the insertion of justifying-spaces and sep-
arating the line at the points between words
where temporary separators have been in-
serted to designate the proper places for in-
serting justifying-spaces.
Thegmeansyélrilpl(?yed for carrying the line
along the typeway 40 consists of the shaft 41,
the arm 42, and pawl 43, operated thereby,
which have already been described. It only
remains to point out that by providing suit-
able means for actuating the clutch which
controls the movement of the shaft 41 it may
be employed to carry the line on through the
typeway for the purpose of inserting the
justifyng - spaces and removing the tem-
porary separators. This has been accom-
plished in the present machine by means of
the frictional clutch 60 upon the shaft 41,
which is provided with means whereby it is
thrown into. contact with its driving-gear 61
by operation of a cam 80, fixed to the word-
shaft sleeve 81, mounted on the shaft 56.
Upon the surface of the cam 80 a cam-roll 82
of a bell-crank lever 83 contacts, the lever 83
being secured to a rock-shaft 84, to which is
also secured the forked lever 85, (see Figs. 3
and 4,) that engages the friction-clutch 60
upon the type-driving shaft 41. The surface
of the cam 80 is suitably constructed so that

844,569

it will alternately throw the cluteh 60 into en- |
i grooves 96, which carry the separator for-

gagement and release the same upon each
full rotation of the word-shaft 56, thereby
intermittently moving the type-driving

shaft 41 and type-driving pawl 43 as may be |

required for the purposes of inserting the
justifying-spaces into the lines and removing
the separators therefrom.

The means provided for separating the

completed forward and return movements,
where it is momentarily stopped to perform
functions incident to its operation. The
word-slide 90 comprises two parallel mem-
bers 94 and 95, one directly over the other 70
end separated by a little more than the
height of a character type, the bottom mem-
ber thereof having its upper surface coinci-
dent with the plane of the floor of the type-
way 40. Into the opposite surfaces of the 75
members 94 95—that s, the bottom surface of
member 94 and top surface of member 95—
s-milar diagonal grooves or cam-paths 96 are
cut, extending at a convenient angle from
one side to the other and cutting into the 8o
surface of each of the members 94 and 95 to

a suflicient depth and width to admit of the
free passage of the pivot-like extensions o’ a*

of the temporary word-separators a. The
word -slide 90 stands normally with the 8;
grooves 96 wholly without the line of the
channel of said typeway 40, as shown in Figs.

8 and 9; but upon the first movement thereof
the grooves will be carried across the cham=
nel, as shown in Fig. 10. In the normal po- go
sition of slide 90 it will be seen that the two
members 94 and 95 supply stops above and
below the type-line which are adapted to en-
gage the two pivot-like extensions o’ a* of
the word-separators @ as the line containing 93
the same.is pressed forward by the action of
the type-driving arm 42 and its pawl 43, and
thus stop the Lne. It will also be seen (see
Figs. § and 9) that as the slide stands in its
normal or stop position a bar 97, which roo
forms a part of the word-slide and moves
with bars 94 95, presents a wedge-shaped end

98 to the line that is being pressed up against
the stops 94 95 of the slide 90, which end 98

as the slide moves forward will be carried ios
between the separator ¢ and the adjacent
fragment of the Line, so as to stop the rest of
the line as the separator passes into the

ward with the word in advance of it. Just 110
at the entrance of the grooves 96 are in-
clined projections 99 on the members 94 95,
which are adapted to engage the extensions
a o of the separators ¢ and force them to

- enter the cam-grooves 96 as the slide moves 113

line at the several points where temporary -

separators have been inserted preparatory
to the insertion of permanent justifying-

spaces and tor removing these separators :

from the said unjustified line is what may be
termed the ‘‘word-slide’ 90, (see Iigs. 1, 4
and 8 to 14, inclusive,) which is adapted to

reciprocate transversely to the channel of.

the typeway 40 in suitable guides 91 in the
frame A. ‘Lhe word-shde 90 is operated by

forward.

In the position shown in Fig. 10 the line
has been tully separated for theeinsertion of
permanent justifying-spaces by the inclined
grooves 96, carrying forward the separator izo
ar.d word ahead of it. T1lhe word-shide 90,
however, does not come to a stop at the posi-
tion shown in Fig. 10, but moves on to the
position shown in Fig. 11, in which position

~shoulders ¢ on the members 94 95, behind the 123

means of a cam 92, secured to the word-shait -

sleeve 81 through a cam-lever 93. lhe cam

92 is so constructed that it carries the shde .
90 into four different positions in making its |

s

grooves 96, have carried the separator a out
of the typeway and has inserted it into the
channel 22, provided for the separators.
Lhe word-slice 90 then returns immeuiately
to its extreme opposite throw or position, as .30
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shown in Figs. 12 and 13, in which position
its port-holes 101 are brought into line with
the channel of the typeway for the purpose
of allowing the permanent justifying-spaces
b to be carried up through the floor of the
typeway into the opening that has just been
made in the line, as described. Two port-
holes are shown in accordance with the space
system I prefer to use; but this is immaterial
so far as the present invention is concerned.
Fig. 13 shows the space moving up into the
line. These spaces may be inserted by any
convenient means—such, for éxample, as
that described in the Patent No. 583,224,
issued to W. H. Honiss and myself. After
the justifying-spaces have thus been carried
into the line an extra forward movement to
an extent equaling approximately one-half
the width of the spaces may be given the
word-slide 90, so as to move it to the position
shown in Fig. 14, in which case the floor
member thereof will act as a detent for hold-
ing the separator into the line until the eject-
ing means can be wholly withdrawn, where-
upon the word-slide is carried a step farther
into its normal position, as shown in Figs. 8
and 9. Ithasbeen seen that while the word-
slide was carried forward the bar 97 serves to
hold the line back while the spaces are being
inserted, and when the word-slide is carrie

to the opposite position, as shown in Figs. 12,
13, and 14, the bar 97 is withIrawn from the
position in which it can act as a stop against
the unjustified portion of the line. There-
fore a projecting stop 102 is supplied carried
by the word-slide on the opposite side of
typeway 40 from the bar 97, mto which stop
102 vertical grooves 103 are cut correspond-
ing to the surface dimensions of the port-
holes 101. These grooves assist in guiding
the spaces as they are carried upward into
This stop 102 furnishes a surface
which supplies practically a continuation of
the type-engaging surface of the bar 97 on
the opposite side of the typeway and acts as
a stop against the unjustified line when it is
carried back into the position shown in Figs.
12 and 13. The only point at which the line
of type could pass through the word-slide 90
therefore is that presented to the typeway
when the slide,90 is in its normal position, as
shown in Figs. 8 and 9, and in this position

e stop-surfaces of the members 94 and 95
_resent themselves to the extensions a’ a* of
the separators @, and progress of the line
through the word-slide is checked at this
tir. by the foremost separator in the line.

1 will now describe the driving means and
the various connecting parts employed there-
w'th in actuating the various mechanisms of
the justifier.

Two shafts horizontally disposed in brack-
ets 104, extending out from either side of the
frame-plate A and parallel one to the other,
are connected by gear: 105 106 107. (See

e

Figs. 2 and 3.) One of these shafts 108,
which I will call the “line-shaft,” carries the
driving-pulley 109, to which is transmitted
the inttial power required to operate the ma-
chine. Upon the shaft 108 is aloosely-fitting
sleeve 110, upon which are carried the sev-
eral cams which are employed in the opera-
tion of those parts brought into action once
only for each line justified, such as measuring
the line and returning to their ncrmal condi-
tion thereafter those parts which have been
directly or indirectly engaged in the opera-
tion thereof. In like manner the werd-sleeve
81, previously referred to and loosely mount-
ed upon the shaft 56, which I will designate
the “word-shaft,” has upon it those parts

called into use in removing ths temporary

separators and replacing the same with per-
manent justifving-spaces and other opera-
tionsrelative thoreto. Meansfor starting and
stopping the word and line sleeves, respec-
tively, at the proper times will next be treat-
ed. Upon each of said sleeves is a disk 111
112, having upon the faces thereof hooked
clutch-pawls 113 114, which are moved by
springs into position so that the hooked por-
tion thereof will engage with a tooth (or in the
case of the line-shaft 108 one of four teeth)
upon wheels 117 118, secured, respectively,
to line-shaft 108 and word-shaft 56. Thus
it will beseen, taking one of the clutches—
clutch 114 of the word-shaft 56, for example—
that so long as the pawl 114 is held out of en-
gagement with the toothed wheel 118, pinned
to the constantly-moving word-shaft 56, the
sleeve will not be affected thereby, but will
remain in its normal position of rest.

Means in the nature of stops are provided
for engaging the outwardly-projecting radial
arms of the clutch-pawls 113 114, whereby
the clutch-pawls are held out of engagement
with their corresponding toothed wheels 117
118 until the stops are again withdrawn by
the means which will be described in their
order.

The means by which the clutch-pawl 113
(see Figs. 4, 5, and 6) is held out of engaging
relation with its toothed wheel 117, while the
line-sleeve 110, to which the pawl is attached,
is in its normal position of rest, consists of
the stop-detent 120, suitably attached to a
short shaft 121, supported Ly a bracket 122
upon the frame-plate A and which is adapted
to be rocked sufficiently to release the hooked
end of said detent 120 from the projecting
radial arm of pawl 113. To actuate the
shaft 121, a lever 123 is secured to szid shaft,
to which lever isconnected the link 48, which,
as previously described, is provided with tne
pin which is inserted through a slot in the
lever 49, to which is attached the kev-stem
50, used by the operator in starting the
mechanism. The st¢ -detent 120 is held
normally in engaging relation to the pawl
113 by means of a spring 124, so that upon
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and the pawl 113 having moved into engag-
ing relation with its. actuating-tooth on the
wheel 117 the stop-detent is immediately re-
turned to its normal position by action of the
spring 124 in readiness to engage the clutch-
pawl 113 on its finishing a complete revolu-
tion, the same pawl being thereby discon-
nected from the wheel 117.

A second stop 125 (see Figs. 3, 5) in its nor-
mal position of rest is adapted to act on the
line-clutch pawl 113 to throw it out of en-
gagement and bring the line-sleeve 110 to a
position of rest at approximately two-thirds
of its rotation. This stop 125 is a projection
on a slide 126,

|

i

which is operated from two

sources—one, the word mechanism, which, it, |

. will be seen in another connection, removes

the stop 125 as the word-shaft makes its last,

i

rotation, and the other by action of a cam ;
projection 127 upon a cam-disk 128 on the ;

line-sleeve 110, by action of which the
arm 126 is returned to its normal position.

In the rotation of the line-shaft means are
provided consisting of the cam projection 127
upon the cam-disk 128, whereby the stop
which is holding
word-shaft 56 out of engagement with its
toothed wheel 118 ig withdrawn, so that the

word-shaft sleeve 81 is caused to rotate. The |
means employed for throwing the clutch- .

pawl 114 out of engaging position with its
toothed wheel 118, as above described, con-
sists of the stop-slide 126, which is adapted

to slide longitudinally, so that a stop 130 on |

stop- !
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with the bevel-surfaces of the friction-
clutches 60 ang-69, to which reference has
already been made. Friction-clutch 60 is
constructed to slide longitudinally upon its
shaft 41, being splined thereon, and in a simi-
lar manner clutch 69 is adapted to slide lon-
gitudinally upon its shaft 67.

It has already been noted that the type-
driving shaft 41 is first called into vse in ad-
vancing the line in the typeway until the line
meets the intervening slide or abutment 52

_which has been interposed across the channel

of the typeway for the purpose of measuring
the unjustified line contained therein, and
then the friction vields until the clitch-con-
tact is released, and that immediately follow-
ing this the clutch mechanism on the line-
measuring shaft 67 is called into action to
bring the meastrer-arm 64 into contact with
the connecting - detent 65 tpon the type-
driving arm 42. (See Figs. 1'and 2.) Tt is
therefore desirable to have the clutch 69 on

- the measurer -shaft 67 engage at the same

the clutch-pawl 114 of the |

moment that the cluteh 60
g shaft 41 releases. This timing of the
clitehes 60 69 is accomplished by having the
lever-arms which actuate the same connected

of the type-driv-

- with the rock-shaft 84 in such manner that

the slide 126 is drawn into the path of travel
of the outward-extending arm of the clutch-

pawl 114. The means employed for throw-
ing the stop 130 into the path of the pawl 114
eonsists of the device which I will call the
“governing-arm”’ 57 and which is

fixed to -

the type-driving shaft 41 and which when the .

line has been justified
of the typeway 40 strikes the upright mem-
ber 131 of the slide 126, carrying the stop 13
upon the slide 126 into engaging relation
with the radial arm of the
and detaching the pawl from its
toothed wheel 118. :
I will now describe the mechanism for- up-

actuating

erating the clutches employed in carrying the
eway 40 and ‘in operating |

line along the t
the measurer-shaft 67.
Upon the type-driving shaft 41 and the

and carried to the end

clutch-pawl] 114 ¢

measurer-shaft 67 are fitted to run loosely j’
the two gears 61 71, meshed together, one of .

which, the large gear 61, is secured to a
sleeve 132, which is fitted to revolve loosely
upon the shaft 41, and at the lower end of
which sleeve 132 is the small bevel-gear 133,
which is in mesh with bevel-gear 134, secured
to one end of line-shaft 108, so that gears 61
and 71 are in constant motion with the line-
shaft 108. In the hube of these two gears 61
and 71 are concave ockets to correspond

|
g
j
|

when either releases the other is carried in
the direction to engage. One o said lever-
arms 85 connects directly with the cluteh 60
of the shaft 41 by means of two pins extend-
ing from its forked arms into a groove in the
periphery thereof. The other arm 136 (see
Figs. 3 and 4) is connected with the shaft 84
by means of link 137 and lever 138, secured
to the rock-shaft 84, the arm 136 being simi-
larly provided with pins fitting . “to the cir-
cumferential groove of the clutch 69. The
lever-arms 85 136 are actuated by means of
the bell-lever 83, stitably secured to the
outer end of the rock-shaft 84, to the oppo-
site arms of which are attached the cam-rolls
82 and 140, which engage the peripheral sur-
faces of cam-wheels 80 and 141 pon . the
word and line shaft sleeves, respectively, be-
ing held against said cam-st rfaces by a spring
142, ‘against the action of which one or the
other of the cams 80 141 may be required to
operate the lever 83 in order to shift the
friction-clutches.  Thus as cam 141 rotates
from its normal position, as shown in Iig. 4,
and the cam-surface thereof recedes from the
cam-roll thercon the cluteh-actt ating spring
142 forees fork-lever 85 down, thereby cars-
g said friction-cl.teh 60 to engage and said
shaft 41 to rotate, and simultancously the
cliteh 69 throveh the aciion of link 137 and
arm 136 is withdrawn or unclutehed, causing
the measurcr-shaft 67 to cease to rotate.
Then as the cam 141 contintes to rotate a
raised portion is provided thereon adapted to
engage the roll 140 upon its arm of
crank lever 83, whereby rock-shaft 84 is ro-
tated in the opposite direction to that of the

the bell-
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‘spring action, so that clutch 60 is withdrawn

or unclutched and shaft 41 ceases to rotate,
and simultaneously clutch 69 is forced into
its socket or clutched and said measurer-
shaft 67 begins to rotate.

The mechanism for actuating the sliding
key 2 consists of a cam-groove 145, formed
in the cam-disk 128 on line-sleeve 110, which
operates upon the lever 146, pivoted at 147

to the frame, and which in turn actuates the

forked lever 148, pivoted at 149 to the frame,
and in the forked end of which are two pins
adapted to enter a circumferential groove in
the slide 78 upon measurer-shaft 67, upon
which is mounted the pawl 6, that engages
with the teeth of the rack 4 of the key 2.
The cam 145 is so laid out that after it has
carried the slide 78 to its full height, and thus
raised the sliding key 2 to its proper gear,
a dwell is provided on the cam to hold the
key in that position while the gear with
which the key 2 engages is being brought to
its normal place of rest, whereupon the slide
78 is withdrawn and by engagement with a
lug 150 at the lower end of the sliding key 2
returns the key to its normal place of rest,
as shown in Fig. 4. The cams upon the line-
sleeve 110 dre so constructed and arranged
relatively to one another that immediately
after the cam 145 has raised the key to its
gear-selecting position cam 141 operates to
throw the clbztch 69 into engagement, where-
by the dividing-gears 75 are set into opera-

* tion to measure the line and at the same
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time ascertain the thickness of spaces re-
quired to justify the same, which operation
brings the line-sleeve 110 to the completion
of its first two-thirds rotation, where it is ar-
rested by means already noticed. As the
cam 141 finishes said two-thirds portion of
the revolution of the line-sleeve it presents a
notched portion 151 in the periphery thereof
to the roll 140 vpon the bell-crank lever 83,
whieh permits the spring 142 to again shift
the clutches, so that the type-driving shaft 41
will be thrown into operation and the line
will be carried forward in the typeway uritil
the cam-wheel 80 vpon word-sleeve 56 op-
erates upon the other arm of the bell-crank
83 to release the friction-clutch 60 on the
line-driving shaft 41.

I will now describe the means emploved
for operating the slide 52, which, as has been
seen, is emplored to furnish an abutment
against. which the line is measured. It con-
sists of the vertical shaft 53, on the upper end
of which is the stop-engaging arm 54, which
enters a suitable notch in the slide 52, the
lower end of the shaft 53 being provided
with a lever 152, which has a short arm 153
adapted to engage with the raised portion of
the cam 55 upon the word-shaft sleeve 81,
which as it begins to make its first rotation
strikes said arm 153, operating to withdraw

the slide 52 from its position across the chan- | the path of - clutch-pawl 114, and

|

O

nel of the tvpeway 40. The jaw 52 is again
returned to 1ts position across the channel by
means of the long arm of the lever 152 upon
the shaft 53, which is adapted to be engaged
by the upwardly-extending member 131 70
(see IFig. 3) of the slide 126, which in turn is
adapted to be engaged by the governor-arm
57 upon type-driving shaft 41. The gov-
ernor-arm 57 is so placed upon the tipe-
driving shaft 41 that it impinges upon said 75
vertical member 131 of the slide 126 only
after the line has been carried out of the
typewax, so that it will, through the medium

of shaft 53, force the stop-jaw 52 into position
across the channel of the typeway for the 8o
measurement of the succeeding line.

I will now complete the deseription of the
means emploved for operating the clutch
mechanism of the line and word sleeves 110
and 81, respectively. . 8s.

I have already pointed out that upon th
horizontal slide 126 is an arm 130, extending
into the pathway of the radial arm of the
spring clutch-pawl 114 (see Figs. 13 and 4)
upon the word-sleeve 81, which may be go
moved out of the path of travel of said clatch-
pawl and said sleeve started in motion by ac-
tion of the cam projection 127 (see Fig. 3)
striking against the end of said slide 126.
The cam projection 127 is so placed tipon the g5
periphery o1 the cam-disk 128 that when it
has actuated the slide 126 it has completed
the first two-thirds of its revolution and op-
erates to carry the stop-arm 130 out of the
position in which it has been holding the roo
clutch-pawl 114 from engagement with its
actuating toothed wheel 118 upon the word-
shaft 56. The slide 126 will remain out of
engaging position with the clutch-pawl 114
until it has been brought back into such en- 103
gaging position by means of the governor-
arm 57 onshaft 41 striking the upright vertical
member 131 of the slide 126 at thecomple-
tion of the work of the word-shaft, which
through the rotation of said shaft 41 has r1o
caused the line to be carried out of the tvpe-
way 40 into a galley or other means provided
for its reception. The slide 126 as it is
pressed to one side by the action of the cam
projection 127 interposes its projecting arm 115
125 into the path of the radial arm of the
spring clutch-pawl 113 (see TFig. 3) of the
line-sleeve 110 as it withdraws its other pro-
jecting arm 130 from engagement with the
word clutch pawl 114, the projecting arm 125 r2u
being placed, as I have already stated, cir-
cumferentially of the clutch-pawl disk 111
with reference to the rotation of said sleeve
approximately at the two-thirds revolution
thereof. It will therefore be readilv un- x2j
derstood that when the governor-arm 57 re-
verses the motion of said slide 126 it will op-
erate to arrest the rotation of the word-sleeve
by reason of interposing the stop 130 *nto

will 12¢
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simultaneously move stop-arm' 125 out of
engagement with line-clutch pawl 113, al-
lowing the line-sleeve 110 to. resume and
complete its arrested rotation. At the point

IEing' the complete revolution of the line-
sleeve 110 is the stop-detent 120, which we
have already seen arrests the action of the

line-sleeve mechanism' at the end of its first -
' coz&gleﬁé rotation.

IO

hile the line-sleeve is standing at the po-
sition of partial rotation, where it is loft by
reason of the line-clutch pawl having engaged
with the stop-arm 125, the word-shaft sleeve
81 has been caused to rotate as many times

15 as there are word-spaces in the line to be jus-

20 cept that stop-jaw 52 has been

tified, and the measuring mechanism and all
ofithe parts pertaining thereto have remained
in the position to which they have been car-
ried in measuring the line to be justified, ex-
withdrawn;
but immediately upon the word-shaft sleeve
81 coming to a’stop the clutch-pawl 113 is
allowed to engage with the toothed wheel 117
on the line-shaft 108, and the said sleeve

2§ completes its full rotation, returning to its

~

normal position. I will therefore now de.
scribe the action of the cams which operate
during this last third of the rotation of the
line-sleeve 110, The cam 155 is employed to

30 return the dividing-gear cones 77 to their nor-

mal position (see Figs.'2 and 3) throu gh cam-
lever 156, which forces the gear-returning rack
157 longitudinally
157 engaging the pinion 158, secured to the

35 lower end of register-shaft 76, causing the

same to rotate the-shaft 76 and likewise the
measurer-shaft 67 through the gears back to
their normal positions. The two shafts 67
and 76, it will be borne in mind, are still con-

40 nected for this operation by means of the

pair of gears connected by key 2, which have
been used in dividing the measurement of
shortage in the line. Synchronously with

the action of the cam 155 returning the di- !

45 viding-gears 77 75 the cam 159, also carried

by the line-sleeve 110, operates to return the
type-driving shaft 41, there being provided
for that purpose the cam-lever 160, (see Figs.
1, 2, and 3,) and the lever 161, pivoted at

50 161 and carrying gear-scgment 163, which

meshes with a gear 164,
driving shaft 41,
cam-disk 128 is so constructed that it oper-
ates to return the key-shifting slide 78 to its

pmned to the type-

in its slideway, the rack

{
|
a

4
|
|
i
|
|
J
i
|
|
|
|
|

The cam-groove 145in the |

55 normal position after the gears 75 have been !

6o measurer-shaft 67.

65 normal position by the spring 12,

returned to. their normal
thereby allowing freedom
jection 5 of said sliding key'2 to pass through
the keyway of the series of gears upon the

As the shide
the uppermost point of its travel, it engages
by projection 78’ with an outwardly-extend-
ing arm upon the detent 11, which allows the
slide 7 and fender 8 to be returned to their

Fig. 6

position of rest,

for the key pro-

78 reaches |

i
'

" lever 37 to turn laterally,

!
i

I
i
;
1
|

|
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shows the detent 11 withdrawn from the
teeth 10 of the slide 7 just as the same starts
on its return to normal position.

It remains to describe the mechanism
which is employed for operating those parts
which are called into use to separate the line
at the place where separators have been pro-

vided, to remove those separators and return

them to their reservoir, to move the line

along the typeway suitably for inserting the-

Justifying-spaces, and to insert those perma-

nent justifying-spaces as the same may be:

provided by suitable mechanism, whether it
be that for selecting and inserting foundry-
spaces, as provided in Letters Patent No-
583,224, issued to W. H. Honiss and myself,
or for inserting spaces

gage herein

required thickness, as determined by the po-
sitlon of the gage. -

Upon the word-sleeve 81, (see Figs. 1, 3,
and 7,) in addition to
the clutch-pawl 114, is a cam-disk 92, into

the cam-path of which fits the roll upon one
of the arms of the lever 93, the other arm of

which is attached, by means of a link 93’, to
the word-slide 90, so that the word-slide 90 is
reciprocated within its guides 91 through
whatever amount and in whatever timing
may be required.

The operation of the machine.—From the
above description of the various mechan-
isms constituting the justifier the operation
of the machine will be readily understood
with the following description of the move-
ments in the order in which they occur.
The operator having pressed the word-key
20 for each word-separator introduced into
the line has caused the bar 30 to be carried by
its spring 33, having been released by the
action of said key into engaging relation with
the actuating-arm 100, and the bar 30 has
been actuated to withdraw the ejector and
allow a separator to be fed out of the channel
22 by the pressure of spring 26’ into position
to be carried into the typeway,and on its re-
turn movement the ejector forces the sepa-
rator into the extension of the typeway 40,
which forms a part of the assemblin -chan-
nel of the composing-machine and in ront of
the sweep B.  When the ejector-slide 28 is
withdrawn, as above, for each operation of
the word or space key 20, it carries with it
the lever-arm 39 on the upper end of the
vertical shaft 38, which in turn causes the
thereby actuating
the bell-crank 36, to the end of which is at-
tached the pawl 17, adapted to engage the
teeth 16 of the setting-rack 15, which is
moved down against its spring 150" a dis-
tance of one tooth each time the said actuat-
ing-pawl 17 operates. A detent 18, pivoted
to the frame at 18, is actuated by the lever

the disk 112, carrying
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that may be manufac- -
tured in accordance with the- setting of the
provided, which spaces may be
either cut from space-timber or cast to the
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123 (see Figs. 4 and 5) to engage the teeth |
of said setting-rack 15, holding it in the posi-

Thus the rack 15 is moved down as many
teeth as there are word-separators composed
with the line to be justified, which correspond
to the number of word-spaces in the line.
As the rack 15 is carried downward it strikes
a pin 19, secured to the slide 7, having the
fender 8, carrying the slide 7 down with it to
whatever extent the setting-rack 15 may be

A detent 11 is provided to engage the teeth
10 of the slide 7 and retain it in whatever

osition it may be carried until properly re-
eased thereby. As the said slide 7 1s forced
downward it carries the projecting flange 8
thereon into position to engage the pin 9 of
the pawl 6, which operation concludes the
setting of the gear - selecting mechanism.
Fig. 4 shows the slide 7 in its normal position
of rest, and Fig. 5 shows the same in its ex-
treme position, as in the justification of a line
requiring nineteen word-spaces. Afterhaving
thus depressed the word-key 20 the last
time and having finished composing the line
the same isnow ready for the justifier, and the
operator depresses the line-key 50, where-
upon lever 49 is carried downward from its
normal position, as seen in Fig. 4, into the
position shown in Fig. 5, and the link 48 is
pressed downward, operating upon lever
123 on rock-shaft 121, to which is secured the
hooked detent-stop 120, and said detent 120
is thereupon carried out of contact with the
radial arm of the line-clutch pawl 113, which
it normally held out of engagement with the
toothed wheel 117, secured to the constantly-
moving line-shaft 108. The detent 120,
having thus been removed, the line-clutch
pawl 113 drops into engaging relation with
said toothed wheel 117 and the shaft begins
to rotate line-sleeve 110. To the same rock-
shaft 121 to which is attached the detent
120 is secured a lever-arm 123’, the outer
end of which engages an arm of the pawl 18
in such manner that as the rock-shaft 121 is
rotated to release the clutch-pawl 113 to
start the line-shaft sleeve 110 arm 123’
moves said pawl 18 out of engaging relation
with the setting-rack 15, and the pawl 18, by
means of a pin 17/, throws the pawl 17 out of
engagement with rack 15, in which position
the pawl 18 is held by a dog 21, mounted
upon the guide 13 of the rack 15, which
drops behind a pin on the pawl 18, so that
simultaneously with the starting of the line
mechanism the said rack 15, which has now
carried the slide 7 to its setting position,
returns to its normal position by the action
of its spring 15’ to be in readiness for the next
ensuing line. The dog 21 holds both pawls
18 17 out of engagement with rack 15 until
the rack 15 has reached its top or normal
position and is then raised by a pin 21"’ on the |

-

rack 15 to release the pawls for engagement
with the rack, the dog 21 then resting on top
of pawl 18 until the latter is again thrown
out by arm 123’.

~ It remains to describe still another opera-
tion that is accomplished by the depression
of the line-key 50—namely, the releasing of
the type-driving pawl 43, which is being
held out of the line of the channel of the type-
way 40 by means of the detent 44. By re-
ferring to Figs. 4 and 5 it will be seen that, by
the depressing of the line-key 50 lever 49,
which carries down the link 48, also causes
the bell-crank lever 46 to oscillate, and the
upwardly-extending arm of the lever 46 is
thereby thrown against the longer arm of the
detent 44, causing the same to turn upon its
pivot and releasing the type-driving pawl 43
and by the action of the pawl-spring will in-
stantly throw the pawl 43 into the line in po-
sition to engage the line which has been by
the composing - machine carried past the
pawl 43 into the typeway of the justifier, or
i the succeeding line is being assembled at
this point in the composing-machine before
the justifier has carried the same forward the
pawl will be engaged by such new line and
carried forward. The line-sleeve 110 hav-
ing started to rotate the cam 141, which in
its normal place of rest has been holding an
arm of the bell-lever 83 in such position that
the friction-clutch 60 upon the type-driving
shaft 41 is being held out of engagement
with its driving counterpart, now moves for-
ward, presenting a depression in the surface
thereof, so that the spring 142, actuating the
clateh 60, forces the same into the hub of the
constantly-moving gear 61, and immediately
the type-driving shaft 41 begins to rotate
and through the arm 42 and pawl 43 ad-
vances the line within the typeway 40 until
the same reaches the stop 52, which nor-
mally stands across the channel of said type-
way, whereupon the friction-clutch slips un-
til the cam 141 presents a raised portion,
when the clutch 60 is relieved, and by the
same action clutch 69 upon the measurer-
shaft 67 is thrown into engagement to cause
the mechanisms operated by the shaft 67 to
perform their function, as previously de-
scribed. While the cam 141 has been pass-
ing under the roll 140 of the arm 83 previous
to presenting the raised portion thereof, and
thereby starting the measurer-shaft 67, the
cam-disk 128 has been acting upon the lever
146, which in turn has rocked the hooked
forked lever 148 upon its pivot 149, thereby
carrying the key-setting slide 78 upward
along the lower end of said measurer-shaft 67,
and with it the spring-pawl 6, which is adapt~
ed to engage with some of the teeth of the
ratchet-rack 4 upon the sliding key 2, and in
an arm of which pawl 6 is a pin 9, adapted to
engage with the flange or fender 8, carried
by the slide 7, the position of this flange de-
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termining the tooth into which pawl 6 will
take. As the fender or flange has heen
moved down one step for each separator, the

pawl 6 will engage that tooth of the rack 4| he
i clutch 60 of the type-driving shaft 41 into:

which corresponds to the point at which the

upper end of the fender 8 stands in relation

to the pin 9, and the key 2 will be moved wp
by the slide 78 correspondingly.

stop 52 the slide-key 2 will have been carried
upward within its guideway 3 in the shaft 67
to: whatever gear 75 shall have been prede-

termined by the particular tosth of the rack ’
4 on the sliding key 2 which the pawl 6 has

been allowed to engage by the position of

the fender 8 of the slide 7, and thus a pair of

gears is selected according to the number of
spaces in the line. As the slide 78 reaches
the upper limit of its stroke the looked pro-
jection 78’ of the slide 78 engages the detent
11, extending into the line of travel of said
hooked projection, and allows the slide 7 to
return t2-its normal position by means of the
spiral -spring 12, by which 1t is actuated.
The operation of setting the key 5 to select
the proper gear 75 to be employed in justify-
ing ‘the line now being acted upon having
thus been completed, the measurer-shaft 67
is started in rotation in the manner already
described, and the particular gear 75 which
has been selected will, through the gear 77
of the régister-shalt 76 corresponding there-
to, cause the shaft 76 to rotate, carrying with
it the gear-sector 167, rack 168, and space-
determining gage 169, thereby setting the
same to determine the proper width of the
justifying-spaces. Fig. 6 shows the parts
with theli{ey set for a line of nineteen spaces.
At this point the iine-shaft sleeve 110 by

means of the cam 127 upon the cam-disk 128 |

forces the slide 126 into a position so that its
extension 130 releases the spring clutch-
pawl 114, secured to the disk 114 of the

. word-sleeve 81, so that the word-sleeve 81
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begins to rotgte. As the slide 126 is thus
carried to release the clutch-pawl of the
word-sleeve in the manner described it also
carries a second arm 125 into the path of the
radial arm of line-sleeve clutch-pawl 113,
thus unclutching itself and causing the sleeve
to come to a stop. The line-shaft sleeve 110
has now reached approximately the two-
thirds point in its rotation, where it will re-
main until after the word-shaft sleeve 81 has
completed its allotted number of rotations
in spacing the line, when the line-sleeve will
again be brought into operation, returning
the various parts which have been operated
thiereby back into their normal position. As
the line-shaft sleeve reaches its temporary
stopping-place the depression 151 in the
cam-wheel 141 has been brought directly un-
der the cam-roll 140 of the bell-crank 83, and
the sleeve 110 is held stationary thereby.
Previous to-the point last deseribed having

Therefore
as the line has been carried forward t> the |
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i been reached the clutch of the measurer-
| shaft 67 has been in engagement; but it is
- now allowed to be released by action of a
' spring 142, which will at the same time throw

engagement, thereby resuming the operation
. of advancing the line in the typeway in order
that it may receive its permanent justifying-
spaces as well as to make room for the new
line that may be fed into the justifier. Be-
'fore the line can proceed, Lowever, the
| stop-jaw 52 must be withdrawn, which is ac-

. the word-shafs sleeve 81, the cam 55 actuat-
| ing the lever 152,secured to the lower end: of

shaft to the extent necessary to move the

the typeway. The stop-jaw-actuating cam
55 is so disposed upon the word-shaft sleeve
81 that it will operate upon the lever 152 im-
mediately upon the said word-sleeve 81 being

has come to its first stop, and therefore does
not present the depression 151, above re-
ferred vo, on the surface of the cam 141 to
allow the shifting of the clutches 113 114, as
described, until after the word-shaft sleeve

withdraw the stop-jaw 52.
line will therefore be caused to advance by
means of the line-driving shaft 41 the instant
the line-sleeve 110 stops.

| . As the word-sleeve 81 begins to rotate the

- engagement, holding the line so that the ex-
tensions @’ a* of the forward separator @ com-
posed therein is held against the stops 94 and
05 until the cam 80 presents the raised sur-
face thereof to the llz,ver 83, thereupon re-
leasing the frictional engagement of the
clutch 60 and relieving the pressure on the
line by the pawl 43; but the raised surface of
cam 30 is so constructed that it will only
carry the lever-arm 83 to an extent sufficient
to release the said clutch 60 without throwing
into engagement the clutch 69 upon the
measurer-shaft 67. Just before the pressure
is released from the line as it is being held
against the word-slide 90 the cam 92 upon
the word-slecve operates to throw the lower
end of the lever 93 outward, thereby rocking
the lever upon its pivot and thrusting the
word-slide 90 - forward into the position
shown in Fig. 11 and then returning the
lever 93 in the opposite direcilon uniil it
reaches the ppsit-ion shown in plan view in
Tig. 12 and in_elevation in Fig. 13. The
cam path of said cam 92 is constructed to
now throw the said slide 90 slightly forward,
as shown in Fig. 14, where a slight dwell
occurs sufficiently long for the withdrawal

complished by the action of the cam 55-upon:

the vertical shaft 53, thereby rocking the

arm 54, secured to the upper end of the shaft;.
and withdraw the said slide 52 from across

put into action and-before the line-sleeve 110-

81 has operated in the manner aforesaid to:
The unjustified:

line has either been carried up to the stops of'
the word-slide 90, or nearly so; but the clutch:
60 upon the type-driving shaft continues in:
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of the means which is employed to insert
spaces through the bottom of said slide 90
while it is in the position shown in Figs. 12
and 13. After the slight dwell employed to
permit the withdrawal of such space-ejecting
means the slide moves forward to the posi-
tion in which it rests normally. The word-
sleeve 81 is caused to rotate continuously
until all the type composing the line to be
justified has been carried out of the typeway
by the rotation of the type-driving shaft.

The word-shaft sleeve 81 is stopped from
rotating by reason of the arm 57 upon the
type-driving shaft 41 (see Figs. 5) having been
carried around into position to strike the up-
right extension 131 of the slide 126, which
moves the slide so that the projecting arm
130 is carried back into engaging relationship
with the radial arm of the word-clutch pawl
114, thereby unhooking the same from its
toothed wheel 118 and bringing the word-
sleeve 81 to a standstill. This also moves
the projecting arm 125 away from the position
in which it has been withholding the line-
clutch pawl 113 from engagement with its
corresponding toothed wheel 117 upon the
line-shaft sleeve 110, thereby permitting the
line-shaft sleeve to resume its arrested rota-
tion to be again stopped upon reaching the
spring-pressed-detent stop 120, which stands
at a position marking the completion of the
rotation of the clutch-pawl 113 of the line-
sleeve 110.

It remains only to describe the operations
accompanying the completion of the rota-
tion of the line-shaft sleeve, which, as we
have seen, is concerned mainly in returning
parts that have been displayed thereby to
their normal position. As the line-sleeve
resumes its rotation its first work is to re-
turn the type-driving shaft 41 and the
measurer-shaft 67 to their normal position.
Cam 159, through lever 160, swings the seg-
ment-lever 161 upon its bearing 161’, the
segment 163 in turn being meshed with a
pinion 164 upon the shaft 41, carrying that
shaft back to its normal position, and as the
shaft reaches its place of rest with its arm
42 and pawl 43 thereon a stop 170 upon the
typeway 40 impinges against the pawl 43
thereon, causing the same to swing slightly
against the action of its spring 45, allowing
its associated detent 44 to be carried by ac-
tion of its spring 44" into the posiiion shown
in Fig. 1, where the pawl 43 is held out of en-
gaging relation with the type. While the
cam 159 is reiurning the shaft 41 and iis ac-
companying parts to their normal place of
rest, the cam 155 is simultaneously carrying
the shaft 76 and the measurer-shafi 67 io
their normal position of rest by means of a
lever 156, (see Fig. 3,) provided with a roll
resting against said cam and operaiing to
move the rack 157 longitudinally within its
guide, thereby rotating the pinion 158,

which in turn is pinned to the register-shafts
76, and as the regisier-shafy is still operably
connected with the measurer-shaft 67 by
means of thai pair of gears which were called
into requisicion in the justification of the
line which has just been measured it will
readily be seen thai the two will return to
their normal position together. Now being

13

70

In their normal positions all the gears 75

upon shafi 67 are brought into posivion so
that the several key-ways of the individual
gears will be in alinement, and the sliding
key 2 revurns to its normal position by action
of the cam-path 145 in the periphery of the
cam 128, which is so consiructed that it will
rock the levers 146 148 in such manner as
to return the slide 78 to the bottom of the
shafc 67. The line-shaft having now com-
pleted its several functions, the radial arm
of the clutch-pawl 113 will strike the hooked
end of the detent-stop 120, thereby with-
drawing the same from its engagement with
toothed wheel 117, allowing the line-sleeve
110 to come to a stop.

The mechanisms described in the foregoing
specification are not the only embodiment. of

my invention; but the invention, considered

broadly, may be embodied in various other
forms, although the construction above de-
scribed is preferred and isspecifically claimed.
Thus while I preferably use the gear con-
struction shown for dividing the shortage
and transmitting the result to the gage it
will be understood that other forms of cone
mechanism may be used, the other parts of.
the machine being modified accordingly.
For example, I have shown in Figs. 18 to
20 a simple form of cone-dividing mechan-
isi, employing a pair of plain or grooved
cones with a frictional connecting-ring,
which is shifted to connect the cones on dif-
ferent lines according to the number of
spaces in the line to be justified, the move-
ment of the register-shaft relatively to the
measurer-shaft being thus varied in the
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same way as by the gears and slide-key con- -

struction above described. -

In the construction illustrated in Figs. 18
to 20, 200 is the measurer-shaft, and 201 the
register-shaft, each having upon its surface a
series of annular grooves, ten being shown
for use in connection witli lines not to exceed
eleven words or ten spaces. The grooves in
the two cones are arranged opposite each
other, and a connecting-ring 202 is adapted
to move along the cone M and be gripped be-
tween the cones in one of the corresponding
pair of grooves, so as to connect the two cones
and transmit the measuring movenent of
cone M to the cohe N. This ring 202 is car-
ried by a semicircular ring-holder 203 on a
sleeve 204, mounted to slide on shaft 205, par-
allel with shafts 200 201. The sleeve 204
carries a ratchet-bar 206, moving in a slot in
the shaft 205, this ratchet-bar 206 having the
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same number of teeth as the pairs of grooves
in the cones and being moved upward step
by step, according to the number of spaces, by
pawl 207, carried by the bar or lever 208,
which may be the space-key or a part oper-

_ated thereby or otherwise in accordance with

the number of spaces in the line to be justi-
fied. A Lolding pawl or detent 209 engages
the ratchet-bar 206 to hold it in position as
advanced by the pawl 207, and a rocking
trip-bar 250 carries trips s, which engage the
tails of the pawls 207 209 to throw them out
of engagement with the ratchet-bar 206 and
allow the latter to drop to zero position for
the next line. The shaft 201 is mounted to
slide, so as to move the cone N toward and
from the cone M, the shaft 201 being moved
by rock-shaft 210, which is connected by tog-
gles 211 with the shaft 201, so that by the
rocking of shaft 210 the toggles 211 are
broken to withdraw the cone N from cone M,
so as to permit the ring 202 to move along
cone M or straightened so as to press the cone
N against the ring 202 on cone M and connect
the two cones. The upper end of the shaft
201 has a stud 212, which moves in a slot in

. the hub of arm 213, so that the shaft 201 is
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free to be moved by the toggles 211 without
moving or being disenga‘gea from the arm
213. This arm 213 extends through an open-
ing in the side of guides 214 and actuates the
gage 215, which moves between said guides.
As shown, the dividing-cones M N do not
conform exactly to plane cones, being curved
along their line OF contact; but this con-
struction is used only in order to allow the
teeth of the ratchet-rack 206 to be construct-
ed of uniform pitch, or the cone-surfaces
might be straight by constructing the con-
necting-ring-shifting mechanism to move ac-
cordingly. The operation of this cone con-
struction will be clear without extended de-
scription, it being understood that the cones
M N are separated by rocking shaft 210 to
break the toggles 211 into the position shown
in dotted lines in Fig. 20, thus withdrawing
the cone N into the position shown in dotted
lines in that figure, and the connecting-ring
202 is set by ratchet-bar 206 and pawl 207 in
accordance with the number of spaces in the
line to be justified, while the cone N is thus
withdrawn. The shaft 210 is then rocked to
press the cone N against the ring 202 and
connect the cones M N, as shown in Figs. 18
and 19. The shaft 200 is then rotated to
measure or in accordance with the measure-
ment of the line, and this motion is trans-
mitted through the cone N to the gage 215,
according to the position of the connecting-
ring 202 along the cones M N and the short-
age of the line thus divided at the gage in ac-
cordance with the number of spaces in the
line. As shown, the connecting-ring 202 is
positioned for a line of six spaces, the ring

844,569

902 being in the sixth ring-groove from the
bottom of the cones. :

It will beunderstood that the cone-dividing
mechanism which forms one of the brqad
features of my invention may be used with
devices of any suitable form for selecting the
gears or portions of the cones in accordance
with the line to be justified and with mechan-
ism of any suitable character for actuating
the cones and transmitting the division re-
sult. It will be understood also that other
features of the invention are not limited to
the specific form or arrangement of the de-
vices illustrated, but that these may be modi-
fied while retaining the features defined by
the claims.

While the machine shown as embodying
the invention is adapted for handling ordi-
nary type, and I bave aimed especially at the
production of a machine capable of justify-
ing such type at high speed with accuracy
and a minimum of wear on the type, 16 will
be undertsood that the invention is not
limited to machines for justifying such ordi-
nary type, but may be applied also in justify-
ing type, matrices, or the like, of any suitable
material, and the word “type” is uised in
this specification and the claims in this broad
sense. (Certain broad features of the inven-
tion also are applicable not only In machines
for justifying composed lines of type or
matrices, but in line-justifying mechanism of
other classes.

What T claim is— .

1. In a justifying mechanism, a measurng
and dividing mechanism including two cones
in combination with adjustable means for
operatively connecting said cones to divide
the shortage by the number of spaces in the
line to be justified.

2. A mechanism for justifying a composed
line of type including devices for measuring
an unjustified composed line, and dividing
the shortage in the line by the number of
word - spaces, said devices including two
concs and means Tor operatively connecting
said cones in accordance with the number of
word-spaces in the line. i

3. In a justifying mechanism, a pair of
dividing-cones, means for rotating one of
seid cones in accordance with the measured
shortage of the unjustified line and adjust-
able connections between the cones for mov-
ing the second cone an amount proportional
to the thickness of the individual justifying-
spaces of the line.

4. In a justifying mechanism, a pair of ro-
tatable dividing-cones, adjustable connect-
ing means whereby one of said cones is made

‘to rotate in variable ratios to the rotation

of the other cone, and means for setting said
connecting means in accordance with the
number of spaces in the line to be justified.

5. In a justifying mechanism, a pair of op-
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positely-pointed dividing-cones with parallel
spindles, in combination with adjustable
means for rotating one of said cones In varia-
ble ratios to the rotation of the other cone.

5 6. In a justifying mechanism, a pair of
cones one of which is rotatable in accordance
with the measured shortage of the unjustified
line and the other connected thereto to rotate
in one-half, one-third, or other fractional

10 part of the rotation of said measuring-cone
in accordance with the number of spaces in
the line. '

7. In a justifying mechanism a line-meas-
uring device, a space-determining device,

15 and two parallel Totatable shafts, one of
which shafts is suitably connected with said
measuring device and the other with said

" determining device, in combination with two
cones suitably supported upon said shafts,

20 and adjustable means for connecting said
cones on different lines along the cones to
vary the movement of the space-determining
device by the measuring device.

8. A mechanism for ascertaining the thick-

25 ness of spaces required to justify a composed
line of type comprising means for measur-
ing the unjustified line of type, a gage, and
means coasisting of a set of dividing-cones
for transmitting the measuring result to said

30 gage, in combination with means for oper-
ably connecting said cones in accordance
with the number of spaces in the line.

9. In a justifying mechanism, a rotatable
cone, controlling means within said cone,

35 and adjustable connecting means between
'said cone and said controlling means, and de-
vices for adjusting sa1d means in accordance
with the number of spaces in the line to be
justified. .

40 10. In a justifying mechanism, a comput-

ing-cone operably connected with an arm
adapted to revolve therewith, said arm being
adapted to engage with the line to be justi-

fied. o

45 11. In a justifying mechanism, a cone, a -

device in connection with said cone for meas-

uring an unjustified line, and a second cone

movable relatively to the first-mentioned

cone in proportion to the number of spaces
5o in the line. )

12. In a justifying mechanism, a space-
key, a justifying-cone, and a reciprocating
slide codperating with said cone and con-
trolled by the action of said key, its opera-

55 tive position for each line depending upon
the number of word-spaces in the line.

13. In a justifving mechanism, a justify-
ing-cone comprising a plurality of gears
loosely mounted upon a common shaft and a

6o sliding key adapted to lock any one of said
gears to the shaft in combination with means
for adjusting said key and rotating said gears
to divide the line shortage by the number of
spaces.

65  14. Ina justifyingmechanism, a justifying-

cone comprising a plurality of gears loosely
mounted upon a common shaft, a sliding key
adapted to lock any one of said gears to the
shaft, and means for adjusting said key in
accordance with the number of spaces in the
line to be justified.

15. In a justifying mechanism, & rotatable
justifving-cone, means for measuring an un-
justified line and rotating said cone in ac-
cordance with the shortage, and a space-de-
termining gage, in combination with means
for adjustably connecting said cone and said
gage in accordance with the number of spaces
in the line to be justified.

16. In a justifving mechanism, a line-
measuring mechanism, and a cone- dividing
mechaaism consisting of two sets of gears
forming two gear-cones with the gears of one
set in mesh with the corresponding gears of
the other set, in combination with means
whereby one of szid cones may be actuated
by one of the gears of the other of said cones
according to the number of spaces in the line
to be justified.

17. In a justifying mechanism, two gear-
cones, each comprising a number of gears,
with the gears of one cone fixed to a shaft
and the gears of the other cone loose upon a
shaft, in combination with means for select-
ing one of the gears of the second cone in ac-
cordance with the number of spaces in the
line and rotating it in accordance with the
shortage of the line.

18. In a justifying mechanism, a gear-di-
viding mechanism, having a pair of meshed
gears for each number of word-spaces In a
Iine, and means for selecting said gears and
rotating them in accordance with the short-

: age of the line to be justified.

19. In & justifying mecbanism, a line-
measuring mechanism comprising a meas-
urer-shaft and measuring-arm moving there-
with, a register-shaft, and a gear connection

. between said shafts consisting of independ-

ently-operable sets of gears for each number
of word-spaces In & line, in combination with
means whereby one set of said gears is oper-
ated independently of the other sets to trans-
mit the rotation of the measurer-shaft to the
register-shaft.

20. In a justifying mechanism, a meas-
urer-shaft and a series of independently-ro-
tateble gears loosely mounted thereon, a reg-
ister-shaft with corresponding series of gears
fixed thereto, and means for locking some
one of said measurer-gears to the measurer-
shaft in accordance with the number of spaces
in the line to be justified, whereby said regis-
ter-shaft is caused to rotate in accordance
with the measurement of the line and the
number of spaces.

21. In a justifying mechanism, a measur-
ing and dividing mechanism including a cone
consisting of a plurality of gears loosely
mounted upon the cone-shaft, and a movable
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key adapted toslide on the shaft to lock one of
said gears to the shaft for the dividing opera-
tion and means for adjusting said key and

" rotating said gears to divide the line shortage

by the number of spaces.

22. In a justifying mechanism, a measur-
ing and dividing mechanism including a cone
consisting -of a plurality of gears loosely
mounted upon the cone-shaft, a movable key
adapted to'slide on the shaft to lock one of
said gears to the shaft for the dividing oper-
ation, and means for adjusting said key in ac-

cordance with the number of spaces in the

line to be justified.

23. In a justifying mechanism, a measur-
ing and dividing mechanism including a cone
consisting of a series of gears loosely mounted
upon a shaft, means for operably connesting
a single gear of said series to said shaft con-
sisting of a sliding key, and detachable means
for setting said key in its required position
according to the number of spaces in the line
to be justified. ‘

24. In a justifying mechanism, a measur-
ing and dividing mechanism including a
measuring-shaft, a series of independently-
rotatable gears similarly provided with key-
ways and loosely mounted upon said shaft, a
key sliding in said keyways for locking some
one of said series of gears to the shaft, means
for sesuring the alinement of said keyways,
and means for setting said key in accordance
with the number of spaces in the line to be
justified.

25. In ajustifying mechanism, a measurer-
shaft and devices operable thereby for meas-
uring an unjustified line, in combination
with a register-shaft and mechanism oper-

able thereby for setting a gage to determine !

the thickness of justifying-spaces in accord-
ance with the rotation of said measurer-shaft
as communicated to the register-shaft, and
means for varying the movement of the reg-
ister-shaft by the measurer-shaft in accord-
ance with the number of spaces.

26. In a justifying mechanism, a line-
measuring mechanism comprising a spindle
and an arm pivoted thereon adapted to en-
gage ' composed line of type, a cone rota-
table by the movement of said arm, a space-
determining mechanism, and means for oper-

" ably connecting said mechanism at predeter-
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mined points longitudinally of said cone in
accordance with the number of word-spaces
in the line to be justified.

27. In a justifying mechanism, two rota-
table shafts one of which is provided with
means for measuring an unjustified line and
the other is provided with means for setting
a gage to determine the thickness of spaces
required to justify said line, and adjustable
means for connecting said shafts.

28. In a justifying mechanism, parallel
shafts mounted in fixed bearings in combina-~
tion with means for rotating one of said
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shafts in varying ratios to the rotation of the
other according to the number of spaces in
the line to be justified.

29. In a justifying mechanism, a measur-
ing and a register shaft both mounted in fixed
bearings with means for rotating said regis-
ter-shaft in varying ratios to the rotation of
said measuring-shalt, in combination with
means whereby said connecting means is set
in accordance with the number of word-
spaces in the line to be justified.

30. In a justifying mechanism, two shafts
mounted in fixed bearings and one of which
is adapted to rotate proportionally to the ag-
gregate shortage in an unjustified line, and
a variable connection between said shafts
whereby the other shaft is caused to rotate
proportionally to the individual spaces re-
quired. to justify the line.

31. In a justifying mechanism, two rota-
table shafts with adjustable means for con-
necting said shafts according to the number
of word-spaces in the line and a circular
typeway concentric with one of said shafts
provided with means for ineasuring the un-
justified line of type within said typeway.

32. In a justifying mechanism, two par-
allel rotatable shafts, and adjustable means
for operably connecting the same to actuate
one of said shafts by the other thereof equally
therewith or in the ratio of one-half, one-
third, one-fourth, one-fifth, &c., of the rota-
tion of the actuating-shaft in accordance
with the number of word-spaces in the line to
be justified. )

33. In a justifying mechanism, two par-
allel rotatable shafts, in combination® with
line-measuring devices whereby one of said
shafts is rotated in accordance with the

! shortage of the line, and adjustable connec-

tions between said shafts whereby the other

' shaft may be rotated in varying ratios by the
| measuring-shaft in accordance with the num-
' ber of word-spaces in the line measured.

34. In a justifying mechanism, two par-
allel rotatable shafts with adjustable con-
necting means for rotating one of said shafts
in different ratios by the other, and a circu-
lar typeway having at the center an auxiliary
rotatable shaft provided with a type-meas-
uring arm and connected so as to rotate one
of said parallel shafts. - :

35. In a justifying mechanism, two par-
allel rotatable shafts with adjustable con-
necting means for rotating one of said shafts
in different ratios by the other, a circular
typeway, a type-measuring arm moving con-
centrically with said typeway and actuating
one of said shafts, means coacting with said
arm to measure a line in said typeway, and

70

75

8o

85

go

95

Qo

105

I10

11§

120

125

clutch-driving mechanism for driving and re- -

Jeasing said arm.

36. In a justifying mechanism, two par-
alle] rotatable shafts with adjustable con-
necting means for rotating one of said shafts
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in different ratios by the other, a circular
typeway, a type-measuring arm moving con-
centrically with said typeway and actuating

one of said shafts, means coacting with said.

arm to measure a line in said typeway, and
cluteh-driving mechanism for driving and re-
leasing said arm and returning the shafts and
arm to normal position when the arm is re-
leased.

.'37. Intype-handling mechanism, a curved
line-channel adapted to hold a line of type
arranged side by side, in combination with a
line-feeder for moving the type longitudinally
of the line and moving in and concentrically
with said channel.

38. Intype-handling mechanism, a curved
line-channel, in combination with a recipro-

_cating line-feeder moving in and concentric-

ally with said channel.
39. Intype-handling mechanism, a curved

line-channel,in combination withalme-feeder

moving in and concentrically with said chan-
nel and a type-feeder moving concentrically
with said channel for feeding type into said
channel. '

40. Intype-handling mechanism, a curved
line-channel, in comb.nation with a recipro-
cating line-feeder moving in and concentric-
ally with said channel, and a type-feeder
moving intermittently and concentrically
with said channel for feeding type into said
channel. -

41. Intype-handling mechanism, a curved
line-channel, in combmation with a rocking
shaft at the center of said channel, and a line-
feeding arm on said shaft.

42. In type-handling mechanism,a curved
line—channe{), in combination with a recipro-
cating line-feeding arm moving concentric-
ally with said channel, and a spring-pressed
line-pawl carried by said arm.

43. In type-justifying mechanism, a line-
measuring channel, in combination with an
arm mounted to swing longitudinally of the
channel, means for swinging said arm, and
devices coacting with said arm to compact
and measure the type-line in the channel by
the swinging movement of said arm.

44, In type-justifying mechanism, a line-
measuring channel, in combination with an
arm mounted to swing longitudinally of the
channel, and means for measuring the type-
line and carrying the measured line out of the
measuring-channel by the swinging move-
ment of said arm. B '

45. Intype-justifyingmechanism,acurved
line-measuring channel adapted to hold type
with their pointwise dimensions radial to the
channel. '

46. In type-justifying mechanism, a curved
line-measuring channel and means for meas-
uring a line of type therein.

_ 47. In type-justifying mechanism a curved
line-measuring channel in combination with
a measuring-jaw moving in a path concen-
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tric therewith, an abutment against which
the line is measured, and means for advanc-

ing the abutment into and withdrawing it

from the channel.

48. Intype-justifying mechanism,arotary
measuring mechan sm comprising a rotatable
shaft carrying a type-measuring arm, a rota-
table dividing mechanism actuated by said
shaft, and a circular line-measuring channel
concentric with the path of movement of said
arm.

49. Intype-justifying mechanism,acurved
line-channel, a stationary measuring-abut-
ment and means for moving the abutment
into and out of the path of the type, in com~
bination with a line-measuring jaw moving in
said channel.
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50. In type-justifying mechanism,a curved

line-channel, a stationary measur.ng-abut-
ment and means for moving the abutment
into and out of the path of the type, in com-
bination with a line-measuring jaw moving
in said channel, and means for moving said
jaw to advance the méasured line after the
abutment is withdrawn.

51. Intype-justifying mechanism, a curved
line-channel, a stationary measuring-abut-
ment and means for moving the abutment
into and out of the path of the type, in com-
bination with a line-measuring jaw moving
in said channel, and yielding means for actu-
ating said jaw to acvance the type against
the abutment for measuring and to aavance
the measured line when the abutment is with-
drawn.

52. Intype-justifying mechanism, a meas-
uring mechanism incluaing a movable spring-
pressed measuring-pawl 43, and a second
pawl 45 adapted to trip said pawl 43, in com-
bination with means for withdrawing pawl 45
to release said pawl 43.

53. An extensible type-channel having its
parts spring-pressed longitudinally of the
channel to advance the type and to yield as
type are fed in.

54. Channel 22 having a curved portion 24
carried by spring-pressed block 23, and sta-
tionary end portions from which the type are
fed by the pressure on block 23, substan-
tially as described.

55. Channel 22 having a curved portion 24

carried by spring-pressed block 23 and sta-
tionary end portions, means for feeding type
into one of the end portions against the pres-
sure on block 23, and means for closing and
opening the other end portion for the %eliv—
ery of type, substantially as described.
- '56. The combination with a space-cjector,
of a sidewise and longitudinally moving bar
for actuating said ejector, an actuating de-
vice for moving said bar longitudinally for
space-ejecting when the bar is in one of its
sidewise positions, and a space-key for hold-
ing said bar out of position to be actuated
except when released by the space-key.
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57. The combination with an ejector, of
bar 30 connected to the ejector, stop 34 and
space-key 20,.a spring for moving the bar
sidewise when released by stop 34, and an
actuating device for moving the bar longi-
tudinally when positioned by the spring, sub-
stantially as described. '

58. The combination with the curved
channel 40 and means for feeding type into
said channel, of shaft 41, arm 42, pawl 43 on
said arm and means for withdrawing said
pawl from and returning it to the channel,
substantially as described.

59. Curved channel 40, in combination
with shaft 41 having arm 42, pawl 43 on said
arm, trip 44, and means for actuating said
trip, substantially as described.

60. Curved channel 40, in combination
with shaft 41 having arm 42, carrying pawl
43, pawl 65 on said arm, and arm 62 loose on
shaft 41 having shoulder 64 adapted to stop
the arm 62 by engagement with pawl 65 and
to be returned thereby, substantially as de-
scribed. : .

61. The combinationwith the line-advanc-

_ing shaft 41, of the measurer-shaft 67, a stop

carried by said shaft 41 to limit the move-

- ment of shaft 67, and friction-clutches alter-

nately operated to rotate shaft 41 to advance
and compact the line, and rotate shaft 67
until stopped by the position of shaft 41, sub-
stantially as described.

62. The combination with the line-advanc-
ing shaft 41, of the measurer-shaft 67, a stop
carried by said shaft 41 to limit the move-
ment of shaft 67, friction-clutches alternately
operated to rotate shaft 41 to advance and
compact the line, and rotate shaft 67 until

844,569

stopped by the position of shaft 41, and
means for Totating shaft 41 to advance the
line after measurement and for returning
shaft 67 by shaft 41, substantially as de-
seribed.

63. In justifying mechanism, a device
adapted to be positioned in accordance with
the number of spaces in the line, in combina-
tion with a reciprocating member for moving
said device, a fender controlling the engage-
ment of the device by said member, and
means for setting said fender in accordance
with the number of spaces.

64. The combination with slide 2 having
teeth 4, of slide-actuating pawl 6, fender 8
controlling the pawl to determine the part
of the pawl movement during which it shall
actuate the slide, and means for setting the
fender in accordance with the number of
spaces.

65. The combination with the line-channel
40, of the word-slide having the top and bot-
tom members 94, 95, having cams for ad-
vancing the word in the channel, and shoul-
ders ¢ for moving the separator out of the
channel. :

66. The combination with the line-channel
40 and separator-channel 22, of a word-slide
having cams 96 for advancing a separator in
channel 40, and shoulders ¢ behind the cams
for moving the separator into channel 22.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses. '

WALTER JAY ENNISSON.

Witnesses: .

W. H. KeNNEDY,
C. J. SAWYER.
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