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To all whom it may concerw:
Beit knownthat I, WALTER JAY ENNISSON;

a citizen of the United States of America, and -

a resident of Hartford, in the county of Hart-
ford and State of Connecticut, have invented
certain new and useful Improvements in
Type-Justifying Machines, of which the fol-
lowing is a spec.fication.

This invention is an apparatus for use in
connection with machines for automatically
just.fying composed lines of type, so as to
bring the successive lines to uniform length,
and thus enable them to be locked up in
columns of the desired width.

The apparatus comprises means for meas-
uring an assembled line of type to ascertain
its shortage, for dividing the shortage in ac-
cordance with the number of word-spaces in
the line, and for setting a gage in accordance
with the required thickness of the justifying-
spaces as thus determined, whether those
spaces are cut from space-timber or cast
from molten metal or selected from maga-
zines of ready-made or foundry spacers or
“spaces,”’ as they are commonly termed.

This invention also comprises means
whereby the several devices of the apparatus
are automatically set to their respective posi-
tions for the measurement of each succeeding
line in accordance with the number of wora-
spaces containel therein, these word-spaces
being temporarily occupied by separators,
which are inserted by the operator during the
composition of the line, preferably by means
of the usual space-key of the keyboard. The
ends of these separators project beyond the
channel or typeway, so as to engage with the
aforesaid setting devices as the Line ismoved
into this apparatus from the stick or channel
in which it is composed.

Figure 1 of the drawingsis a front view of
this apparatus, showing the parts in position
to measure a line of type, a portion of which
is represented in the type-channel. Fig. 21is
a side view projected from the right-hand
side of Fig. 1. Fig. 3is a side view projected
from the left-hand side of Fig. 1, the type-
channel being partly in section, so as to show
the composed line of type engaged by the
measuring devices. Figs. 4 and 5 are front

views of the measuring devices in the respec--

tive positions occupied by them when the
measured lines contain one and twenty

spaces, respectively, showing the equal move-
ment or indication of the gaging or indicating
end of the measuring-bar, it being assumed

‘that each of the spaces to be filled :n the two

lines are exactly equal, asindicated by the di-
mension a. Fig. 6 1s a side view of the lock-
ing device for the measuring-slide, a portion
of which. is here shown in section through its
longitudinal center. TFig. 7 is a plan view in
section and taken along the line 7 7 of Fig. 6,
showing - the action of the locking-weage.
Figs. 8 to 13, inclusive, are detached views,
showing in enlarged scale the comstruction

‘and mode of operation of the measuring-head.

Fig. 8 is a side view showing a portion of the
type-channel and of a line of type engaged
by that step and the stepped jaw, which is
adapted to a line having twenty word-spaces,
while Fig. 9 represents the opposite extreme
position of the jaw engaging a line of type
with the step approprate for a line having
only one word-space. Fig. 10is a plan view,
and Fig. 11 is a right-hand side view, of the
measuring-head, showing its various parts in
the position occupied by them when the stop-
jaw is in the position shown in Fig. 8. TFig.
12 is a plan view, and Fig. 13 a left-hand
side view, of the measuring-head with its de-
vices in the position occupied by them when
the stepped jaw is drawn entirely clear of the
type-channel to permit the measured line of
type to pass on to the cevices which insert
the just:fying-spacersinthe line. Fig.14isa
sectional end view of the cylincer 30 and the
dividing-bar25,showing them in engaging po-
sition. Fig. 15 is a front view of a diagram-
matic nature, showing a modified arrange-
ment of the series of inCexing-stops for the
dividing-bar, these stops being located at one-
half, one-third, one-fourth, one-fifth, &c., of
the length of the dividing-bar from itspoint of
attachment tothe gage, thereby better acapt-
ing the apparatus to operate airectly in con-
junction with space cutting or casting devices,
m which it is desirable to move the gage in an
equal ratio with the ascertained and divided
shortage instead of in an increased ratio
thereto. :

In order to show the operative parts of
this machine as plainly as possible, I have
herein shown only that part of the framing F
which is most intimately associated there-

“with, it being understocd that the framing is
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to be supported upon or incorporated with
the frame of the type-composing machine of
which it may form a part. '

The type-channel 12 is supported in a ver-
tical position by mieans of the framing and

consists of two plates 13 and 14, which are of

a width substantially equal to the length of
character-type. The edges of this channel
are provided with the plates 15 and 186,

which hold the character-type in place, while
permitting the reduced ends of the separa-

tors sto project beyond the plates toan extent
sufficient to enable them to engage with and
operate the setting devices.
rators s are of cylindrical form, being reduced

at their ends to form shoulders substantially .

coincident with the length of the type, so as
to be retained in coincidence therewith by
the edge plates 15 and 16. . The composed
lines of type t and separators s are; by means
of an elevating-pawl, as 11, moved upwardly
through the channel past the pawl 17, which

rcloses beneath each succeeding line and sup-
ports it throughout the measuring operation.

The measuring-slide 18 is mounted in the
bearings 19 and 20 in the plate 21 and the

arm 22, respectively. This slide is pro-.

vided with a collar 23, to which is attached a
spring 24, the lower end of the spring being
attached to the framing I and serving to
draw the slide to its lowest position.
dividing-bar 25 is pivotally attached at its
left-hand end to the measuring-slide 18, the
opposite end of the bar being connected with
the gage 26 by means of a sliding joint to
allow of the variations in the position of the
bar. The gage 26 is fitted to slide at its

“lower end in the arm 27 of the framing F and
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at its upper end in the bracket 28, attached
to the plate 21. This gage is a conventional
representation of a convenient means for
communicating the result of the measuring
and dividing operations to the associated de-
vices for determining, either by cutting off
from space-timber, by casting from molten
metal, or by selection from ready-made
spaces, the various widths of justifying
matter required to fill out the line. '

In order to support the dividing-bar 25 at
suitable positions intermediate the meas-

uring-slide and the gage, the apparatus is

provided with a series of indexing-stops,
“which are arranged to be brought singly be-
neath the rib or ledge 34 of the bar at loca-
tions corresponding with or proportional to
the fractional parts into which the measured
shortage of each line is to be subdivided, and
-these subdivisions may, by suitable location
of the indexing-stop, allow the gage 26 to
move to an extent exactly equal to the re-
quired subdivision or to an increased ex-
tent or to areduced extent, as may be most
convenient for the forming or selection of
the spacers or other justifying matter.

In this embodiment of my invention the

844,567

"Lhe type-sepa-.

The

indexing-stops consist of a series of pins 29,
arranged. in a spiral relation upon the
periphery of the index-cylinder 30.
arrangement shown in Fig. 1 the index-pins
are arranged at the left-hand end of the bar,
so as-to allow the gage 26 to move to an in-
creased extent equaling ‘the subdivided

-shortage multiplied by 18, or, in other

words, the gage is, by the arrangement 6f the
index-pins shown in Fig. 1, allowed to move
to an extent equaling eighteen times the re-
quired thickness of the justifying-spacers, as
is clearly apparent in Figs. 4-and 5. In the

modified construction shown in Fig. 15 the

index-pins are arranged so as to allow a move-
ment of the gage, a movenient extending
equally the thickness of each of the justifying-
spacers required, and to this end the pins are
arranged at locations equaling one-half, one-
third, ene-fourth, one-fitth, &c., of the length
of the dividing-bar from the point of its con-
nection with the gage 26. :

The cylinder 30 is mounted at its ends to
rotate in suitable bearings in the framing F
and is provided at its left-hand end, as shown
in Fig. 1, with a pinion 31, which meshes with
the pinion 32 on the setting-shaft 33. This
shaft is journaled adjacent to the type-chan-
nel 12 and is provided with the ratchets 35,
located one at each side of the channel, with
their teeth extending across the ends of the
channel, so as to be engaged by the projecting
ends of theseparatorss, by means of which the
cylinder is rotated step by step, whereby each
composed line operates to bring beneath the
rib 34 of the dividing-bar the particular in-
dexing stop-pin for dividing the shortage of
that line mto the number of word-spaces
contained therein. The opposite end of the

cylinder is provided with a ratchet 36, which.

engages with the pivotally-mounted detent
37, the rearwardly-projecting end of which is
heavy enough to cause its toothed end to en-
gage with the ratchet 36, thus serving to re-
tain the cylinder 30 in each of the positions
to which'it is rotated by the separators s.

At its extreme left-hand end the ¢ylinder
30 is provided with the pinion 38, which is in
train with the pinions 39 and 40, which turn
on studs fixed in the framing. The rotative
movements of the ¢ylinder are thus commu-
nicated through this train of pinions to the
vertical setting-shaft 41.by ‘means of the
bevel-pinions 42 and 43, attached to the pin-

‘ion 40 and the shaft 41, respectively. The
lower end of that shaft is journaled in a suit-.

able bracket in the framing F, and its upper
end is-journaled in and slides freely through
the measuring-head 45 and the pinion 57,
mounted thereon. That head is ¢lamped to
the measuring-slide by means of the screw
46 at a vertical distance above the pawl 17
suitable for measuring lines of type of the re-
quired lengths, and the head may be ad-
justed upon the slide so as to accommodate
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844,567

lines of differing length for various classes of
work.

The measuring-head 45 carries the stepped
jaw 50, which is keyed to the shaft 51, jour-
naled transversely in the measuring-head in
such a position as to enable the stepped jaw

to be swung laterally across the type-channel

12, as shown in Figs. 8, 9, and 10. The
stepped jaw (best shown 1n Figs. 8 and 9) is
sector-shaped and hag a periphery of approxi-
mately volute form, provided with a series of
steps 52, of a humber equaling the maximum
number of word-spaces in the lines to be jus-
tified, herein assumed to be twenty, Hach
of these steps is of a height equaling the
thickness of the separators s, the function of
these steps being to eliminate from the meas-
urement of each line the aggregate measure-
ment of the separators s contained therein.
Thus if a line having but one word-spaceis to
be measured the lowest step is brought into
enga%ement with the line, as shownin Fig. 9,
and for measuring a line of twenty spaces
the twentieth or highest step is employed, as
shown in Fig. 8.

The shaft 51 has fixed upon its left-hand
end the arm 53, the lower side of which is also
substantially volute in form and is provided
with a series of index-notches 54, correspond-
ing in number and in angular position with
relation to the shaft 51 with the steps 52 of
jaw. The rotative position of the stepped
jaw 50, and consequently the step thereof
to be employed in measuring a given line,
is determined by the position of the stop-

awl 55, which 1s attached to the rack 56,
Etted to slide in ways in the side of the meas-
uring-head 45, as best shown in Figs. 12 and
13. The pinion 57 is mounted in the head
45 concentrically with the vertical setting-
shaft 41, upon which the pinion slides being
connected therewith by means of a spline-
way 58. Thus the pawl 55 is positively con-
nected with the index-cylinder 30, both of
which are therefore contemporaneously set
by the separators s to positions appropriate
for measuring and dividing the shortage of
any given line in accordance with the num-
ber of word-spaces contained therein. The
opposite or left-hand end of the shaft 51 has
loosely mounted uponit the pinion 59, the in-
ner hub of which forms, in conjunction with

the collar 60, pinned to the shaft 51, a cluteh, |

by means of which the stepped jaw is posi-
tively moved out of the channel. The out-
side of the collar 60 is provided with a drum
or shell 61, to which is attached one end of
the spiral spring 62, which passes partly
around the drum, as shown in Figs. 10 and
11, and is attached at its other end to the
head 45, the tendency of the spring being to
swing the stepped jaw across the %ine until
it is arrested by the appropriate notch 54 of
the arm 53 coming in contact with the pre-
viously-set stop-pawl 55. The hubs of the

cluteh are cut away to allow the pinion to

continue its rotation to the extent required
for the full range. of movement of the jaw 50.
The pinion 59 meshes with the idle pinion 63,
journaled on the head 45, and the latter pin-
lon engages with a rack 64, (see Figs. 10, 11,
and 12,) mounted on suitable ways on the
head 45, so as to slide vertically with rela-
tion thereto to an extent sufficient to swing
the stepped jaw 50 entirely out of the chan-
nel to the position shown 1n Figs. 12 and 13
from its extreme inner position. (Shown in
Fig. 9.) The rack is mortised to receive the
sliding rod 65, the lower end of which con-
nects with one end of the cam-lever 67, the
other end of the lever being pivotally mount-
ed upon the framing F, and the cam-lever is
pressed upwardly into contact with the cam
68 on the shaft 69 by means of the spring 70.
The rod 65 is provided with thestop-collar
66, which bears against the upper end of the
rack 64 when drawn down by the cam68.
The movements of the measuring head and
slide are controlled at suitable times by
means of the measuring-cam 71, which is
also fixed upon the shaft 69. The periphery
of the cam engages with a roller cr pin 72 on
the cam-lever 73. One end of that lever is
pivotally supported on the bracket 74, while

‘the other end is connected, by means of the

link 75, with the measuring-slide 18. The
periphery of the cam 71 is so fcrmed as to
allow the measuring-slide, with its head, to
be brought down by the spring 24 upon the
line of type immediately after the index-cyl-
inder and its connected stop-pawl 55 have
been set by the passing separatcrs of the line
to be measured and the stepped jaw has been
swung to its proper position. After the
measuring-head has been thus lowered in the
measuring operation to the lowest point per-
mitted by the line then being measured it is
desirable to clamp the slide in this lowest po-
sition befcre lowering the dividing-bar upon
its index-stop, especially when the selected
pin is close to the left-hand end of the lever,
as shown in Fig. 4. As a means for thus
locking the slide in its lowermcst position
the apparatus is provided with a locker 79,
the end of which is wedge-shaped and pro-
jects through a mortise in the bearing 20
against the lower end of the slide 18 or
against a locse collar 80 therein, as shown in
section in Figs. 6 and 7. The locker 79 is.

pivotally mounted upon a bracket 81 of the -

framing F and is controlled in its movements
by two integral arms 82 and 83, which pro--
ject into the pathway of a cam-piece 84, fas-
tened to the side of the cam, which is fixed
upon and rotates with the shaft 69. * When
the strip engages with the arm 83, it moves
the locker to its locking position, where it re-
mains during the dividing-dnd gage-setting
operations, after which the cam:strip by en-
gaging with the arm 82 withdraws the locker,
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and thereby permits the measuring-slide to
be elevated by its cam 71. The gage 26 is

. then lowered so as to bring the dividing-bar
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25 into contact with the index-stop brought -
‘beneath it in the setting operation by means

of a bend or bell-cranked lever 76, one end of

which extends beneath the gage 26, while the .

other end is provided with a pin or roller 77,
which enters the cam-path 78 in the side
of the measuring-cam 71. The contour of
this cam-path is so formed with relation to
that of the peripheral surface of the cam 71
as to lower the gage immediately. after
the measuring - slide 18 has been lowered,
and these two cam contours codperate to
raise the dividing-bar 25 to the position
shown in Fig. 1 at the conclusion of the
measuring .and_dividing operations, so as to

allow the cylinder to be reset for the succeed- .

ing line, ; :
The index-cylinder 30 and its connected

stop-pawl 55 for the stepped jaw may be re-.

turned to their zero positions at the conclu-
sion of each measuring operation by means
of a rack 85, fitted to slide vertically in the
framing F and meshing with the pinion 86,
attached to the cylinder, as best shown in
The upper end of the rack may be
employed by the operators as a means for
manually returning the parts to their zero

_positions, or it may be provided with an arm

87, pivoted to a bracket 88 on the framing F,
the opposite end of the arm projecting mto

the path of movement of alug or projection .

89 and extending from a slide at some other
moving part of the machine with which this
apparatus may be connected. Before the
cylinder can be thus returned, however, it

.must be freed from its detent 37, the rear-

ward end of which is lifted at-the proper

‘time by means of the arm 90, extending from

the slide 91, that slide being operated by
means of the cam 92,

The operation of this machine upon a line
containing four word-spaces will now be de-
scribed. It is assumed that during the in-
tervals in-the operation the various parts rest
in the positions shown in Figs. 1 and 2, ex-
cepting that the line of type (shown in Fig. 1)
is still below the channel-pawl 17. ~As the
line of type.is. brought up through the chan-

- nel from the point at which it is composed to

55

its resting position upon the pawl 17 the pro-
jecting ends of the separators engage suc-
cessively with the teeth of the ratchet 35, so
as to move the index-cylinder and its con-

nected stop-pawl 55 to the required positions, .

- whereby the pawl will arrest the swinging

6o

65

movement of the stop-jaw, so as to hold its
fourth stop in the chanmnel in engaging rela-
tion to the line, thereby eliminating from the
measurement of the line the aggregate thick-
ness .of the four word-separators therein.
The setting operation also operates upon the
cylinder to bring beneath the dividing-bar 25

. 844,567

the fourth index-pin from the left-hand end .

of the lever, thereby insuring that the short-
age found in the line shall be divided into four
subdivisions in its transmission to the gage
26. The.cam 68 then allows the connecting-
rod.65 to be raised by its spring 70, so as to
lift the. collar 66 from the rack 64, thereby
permitting the spring’ 62 to move the stop-
jaw 50 across the line until its swinging
movement is arrested by the stop-pawl 55.
By ‘the operation of the measuring-cam the
measuring-slide and its head are then low-
ered until the fourth step 52 of the stepped
jaw Tests upon the line, as shown in Fig. 3.
The cam-strip piece 84 then operates upon
the locker 79 to lock the measuring-slide in
place, and the cam-path 78 operates to allow
the gage 26 to lower until the rib 34 of the
dividing-bar rests upon the fourth pin of the
index-stop. 'The gage may rest in this posi-
tion during the casting, cutting off, or selec-
tion of the justifying-spaces, or the gage
movement may be utilized merely to set the
space casting, cutting, or selecting devices.
At the conclusion of the operation both the
gage and the measuring slide are elevated to
their respective positions, (shown in Fig. 1,)
the stepped jaw is withdrawn from the chan-
nel to the positions shown in Figs. 12 and 13
by the operation of the cam 68, the line of
type is moved on through the channel to the
position in which the final spacers are in-
serted, and the respective parts are reset for
the succeeding operation.
* The cam-shaft 69 is given a single rotation
for each line operated on. That rotation
may be imparted manually, or when the ap-
paratus is used in connection with a compos-
ing-machine the shaft may be driven there-
from by suitable single-rotation devices.

The construction and mode of operation of
the modified arrangement (shown in Fig. 15)
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are substantially like those already described

excepting that the pins constitufing the in-
dexing-stops for the dividing-bar 25* are ar-
ranged at one-half, one-third, one-fourth,
one-fifth, one-sixth, &c., of the operative
length of the bar from its point of connection
with the gage 252, so that the movements of
the latter are exactly equal to the subdivided
shortage of the line instead of being multi-
plied eighteen times, as in the other figures of
the drawings. The longitudinal location of
each pin of the series upon the cylinder 302 is
indicated. by.a vertical line.designated in the
drawings by the numerals representing the
number of spaces of the lines for which they
are respectively adapted.

I claim as my invention—

1. In a justifying apparatus, the combina-
tion of a dividing-bar, having one end con-
nected with means for measuring the com-

I1o
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posed line of type to ascertain its shortage,

and having its opposite end connected with

‘means for determining the width of justify-
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844,567

ing-spacers, and a stop, into contact with
which the bar movesin its dividing movement
and limiting said dividing movement, and ar-
ranged to engage with the bar at a distance
from its point of connection with the space-
determining means, according with the num-
ber of spaces in the line to be justified.

2. In a justifying apparatus the combina-~
tion of a dividing-bar, a movable devicefor

measuring composed lines of type and oper--

ating upon one end of the bar, a space-width-
determining device operatively connected
with the opposite end of the bar, and a series
of stops, mto contact with which the bar
moves in its dividing movement and limiting
said dividing movement, and arranged to sup-
port the bar at locations thereof according
with the number of spaces in the lines to be
justified.

3. In a justifying apparatus, the combina-
tion of a dividing-bar, and a movable series
of indexing-stops, into contact with which
the bar moves in its measuring movement
and limiting the said dividing movement,
and arranged to be brought singly beneath
the bar at locations corresponding with or
proportional to the fractional- parts into
which the shortage of the lines is to be sub-
divided.

4. In a justifying apparatus, the combina-
tion of a dividing-bar having one end con-
nected with means for measuring a composed
line of type to ascertain its shortage, and
having its opposite end connected with
means for determining the width of justify-
ing-spacers, a stop, and means for bringing
into contact with the stop the appropriate
portion of the operative length of the divid-
ing-bar in accordance with the number of
spaces in the line to be justified.

5. In a justifying apparatus, the combina-
tion of a dividing-bar, a movable device for
measuring the composed lines of type and
operating upon one end of the bar, a space-
width-determining device operatively con-
nected with the opposite end of the bar, a se-
ries of stops, and means for bringing into con-
tact with the respective stops the appropri-
ate portions of the operative length of the
bar in accordance with the number of spaces
in the lines to be justified.

6. Ina justifying apparatus, the combina-
tion of a dividing-bar, a movable series of in-
dexing-stops, and means for bringing into
contact with the respective stops the appro-
priate portions of the operative length of the
bar in accordance with the number of spaces
in the lines to be justified.

7. In a justifying apparatus, in combina-
tion with a dividing-bar, a rotatable stop de-
vice therefor, provided with a spirally-ar-
ranged series of indexing-stops arranged lon-
gitudinally of the bar according to the num-
ber of spaces in the line to be justified.

8. In a justifying apparatus, in combina-

tion with a dividing-bar, a rotatable stop de-
vice therefor, comprising & series of spirally-
arranged indexing-stops, with means for ro-
tating the stop device to bring an appropri-
ate stop into engaging relation with the bar
in accordance with the number of spaces in
the line to be justified.

9. In a justifying apparatus, in combina-
tion with a dividing-bar, a rotatable stop de-
vice provided with a spirally-arranged series
of indexing-stops, with means operable from
the composed line of type for automatically
bringing into engaging relation to the bar the
appropriate stop for that line.

10. In a justifying apparatus, the combi-
nation of a dividing-bar, a movable device
for measuring composed lines of type and
operating upon one end of the bar, a space-
width-determining device operatively con-
nected with the other end of the bar, and a
series of stops for supporting the bar at loca-
tions thereof according with the number of
spaces in the lines to be justified, and means
for first moving the measuring device into
contact with the type, and then moving the
bar into contact with its stop.

11. In a justifying apparatus, in combina-
tion with the dividing-bar thereof, an elimi-
nating device movable with the measuring
end of the bar for eliminating a predeter-
mined portion of the measurement.

12. In a justifying apparatus, in combina-
tion with the dividing-bar, a measuring-head
movable therewith and provided with means
for eliminating from the measurement of a
composed line a predetermined portion of the
measurement. :

13. In a justifying apparatus, in combina-
tion with the dividing-bar, a measuring-head
movable therewith and provided with a
stepped jaw for eliminating & predetermined
portion of the measurement.

14. In a justifying apparatus, in combina-
tion with the dividing-bar thereof, a jaw
movable with the measuring end of the bar,
and provided with steps for eliminating the
measurement value of the word-separators
in the line.

15. In a justifying apparatus, in combina-
tion with the dividing-bar thereof, a measur-
ing-head provided with a stepped jaw mov-
ing with the head for eliminating from the
measurement of the composed line the thick-
ness of the separators contained therein,

16. In a justifying apparatus, in combina-
tion with the dividing-bar thereof, a jaw
movable with the measuring end of the bar,
and provided with steps for eliminating the
measurement value of the word-separators
in the line, with means for moving the
stepped jaw against the line to be measured.

17. In a justifying apparatus, in combina-
tion with means for supporting a composed
line of type and word-separators, a measur-
ing-head mounted tomove in a direction par-
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allel with the line of type, and provided with
a stepped jaw for eliminating the thickness

. of the separators contained in the line, with

1o

means for moving the appropriate step of the
jaw against the line. '

18. In a type-justifying apparatus, in
combination with means for supporting a

composed line of type and word-separators, .

a measuring-head movable in the direction of

the line, and provided with a stepped jaw,.

means for moving the appropriate step of the

- jaw in the direction of the line and into en-
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gagement with the line, and means for mov-
ing the jaw out of the plane of the line of type:
at the conclusion of the measuring operation.

19. The combination of a type-channel, a
measuring-head movable parallel therewith, -

and provided with a stepped measuring-jaw,
with means for moving the appropriate step

of the jaw into the plane of the type-channel,.

and for moving the said step against the line.

20. The combination with a type-channel,
a measuring-head movable in the direction of
the chiannel, a stepped measuring-jaw mount-
ed on the measuring-head means for moving
the appropriate step of the jaw into the plane
of the type-channel, means for moving the
measuring-head in the direction of the line so
as to bring the said step against the line, and
means for moving the stepped jaw entirely

out of the plane of the channel at the con-.

. clusion of the measuring operation.
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21. The combination of a type-channel, a

measuring-head movable in the direction of

the channel, a stepped jaw, and means for.

moving its appropriate step into and out of
the plane of the channel, means for mov-
ing the measuring-head and jaw longitu-
dinally of the channel to measure the short-
age of the line, and a dividing-bar for divid-

" ing the measured shortage in accordance

45

50

with the word-spaces contained in the meas-

-ured line,

22. In a line-measuring device, in combi-
nation with one of the measuring members,
an oscillating jaw provided with a volute
stepped surface for engaging with the line to
modify the resultant measurement.

23. In combination with measuring de-
vices, an oscillating jaw provided with a

. volute stepped surface for engaging with the
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line, to modify the resultant measurements
in accordance with the number of spaces in
the line. '

24. In combination with line-measuring
devices, an oscillating jaw provided with a
volute stepped surface for engaging with the
line, each step corresponding in height to the
thickness of one of the separators contained
in the line, whereby the measurement of said
separators is eliminated from the resultant
measurement.

25. In combination with line-measuring

devices, comprising a movable head, a locker
for locking the line-measuring head in the

- 844,567

position determined by the measuring op-
eration. C ’

26. In combination with means for sup-

porting a composed line of type, a line-meas-
uring head, means for moving the measuring-
head against the line, and means for locking
the head in its position against the line.

27. The combination with means for sup-
porting a composed line of type, of a divid-
ing-bar, means for moving one end of the bar
for measuring the line, and means for rock-
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ing the bar for dividing the measurement, -

substantially as described. ,
28. The combination with means for sup-
porting a composed line of type, of a divid-
ing-bar, means for moving one end of the bar
for measuring the line, and means for rocking
the bar for dividing the measurement by the
other end of the bar, substantially as de-
scribed. ’ -

29. The combination with means for sup-
porting a composed line of type, of a divid-
ing-bar, means for moving one end of the bar
for measuring the line, means for rocking the
bar for dividing the measurement by the
other end of the bar, and a stop for engaging
the bar to limit its dividing movement in ac-
cordance with the number of spaces in the
line, substantially as described. '

30. The combimation with means for sup-
porting a composed line of type, of a divid-
ig-bar, means for moving one end of the bar
for measuring the line, means for rocking the
bar for dividing the measurement by the
other end of the bar, and a series of stops ar-
ranged to stop the bar in its dividing move-
ment in accordance with the number of
spaces in the line, substantially as described.

31. The combination with means for sup-
porting a composed.line of type, of a divid-
ing-bar, means for moving oze end of the bar
for measuring the line, and means for rocking
the bar on the said end as a pivot, after meas-
uring, for dividing the measurement by the
other end of the bar. '

32. The combination with means for sup-
porting a cormposed line of type, of a divid-
mg-bar, means for moving one end of the bar
for measuring the line, means for rocking the
bar on said end as a pivot after measuring,
for dividing the measurement by the other
end of the bar, and a stop for engaging the
bar to'limit its dividing movement in accord-
ance with the number of spaces in the line.

33. The combination with means for sup-
porting a composed line of type, of a divid-
mg-bar, means for moving one end of the bar
for measuring the line, means for rocking the
bar on said end as a pivot after measuring,
for dividing the measurement by the other
end of the bar, and a series of stops arranged
to stop the bar in its dividing movement in
f:cc.or ance with the number of spaces in the
ine. ‘

34. The combination of a type-containing
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channel provided with shoulders adjacent to
the ends of the tyfe, whereby the character-
type are preserved in alinement, a separator
having a cylindrical body, substantially cor-
responding to the width of the character-
type, and having reduced ends adapted to
project through and beyond the end walls of
the channel.

35. The combination of a type-containing
channel provided with shoulders adjacent to
the ends of the type, whereby the character-
type are preserved in alinement, and sepa-
rators having cylindrical bodies substan-
tially corresponding in width with the bodies
of the character-type, and having shouldered
ends according with the length of the type,
whereby they are retained in alinement by
the channel, and having reduced cylindrical
ends, projecting through and beyond the end
walls of the type-channel.

36. In a justifying apparatus, a mechan-
ism for justifying comprising an element hav-
ing a straight edge and a pivotal point to
which said edge 1s radial, in combination
with means for rocking said element on its
{)ivot, and a stop engaged by said edge to

imit the rocking movement in accordance
with the number of spaces in the line.

37. In a type-justifying apparatus, a piv-
oted dividing-bar and its pivot, in combina-
tion with type-engaging means movable in
proportion to the aggregate shortage of a

line, and with a stop engaging said bar to
limit its dividing movement in accordance
with the number of spaces in the line.

38..In a justifying apparatus, a pivoted
dividing-bar andits pivot, in combination
with means for setting the pivot in accord-
ance with the shortage of the line, and a stop
acting to limit the dividing movement of the
bar on its pivot in accordance with the num-
ber of spaces in the line.
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39. In a justifying apparatus, a pivoted

dividing-bar and its pivot, in combination
with means for setting the pivot in accord-
ance with the shortage of the line, a series of
stops for said bar in its dividing movement
on its pivot, and means for selecting one of
said stops in accordance with the number of
spaces in the line.

40. In a justifying apparatus, the combi-
nation with a bar, means for setting said bar
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in accordance with the shortage of the line to -

be justified, means for giving said bar a fur-
ther movement to divide the shortage, and a
stop limiting the dividing movement of the
bar in accordance with the number of spaces
in-the line.
Signed by me at Hartford, Connecticut,
this 13th day of June, 1899.
WALTER JAY ENNISSON.
Witnesses:
i. JENNIE NELLIE CASE,
+ W. H. Honiss.
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