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T all whom it may conceri:

Be it known that I, BeNgayin M. Des JAR-
DINS, a citizen of the United States, residing
at Hartford, in the county of Hartiord and
State of Connecticut, have invented a new

and useful Type-Justifier, of which the follow- l

ing is a specification.

T'his invention relates to justifying mech-

anism, and is especially intended for use in
machines for justifying assembled lines of
type, although applicable also in line-justi-
fying mechanism of other classes. -

It the following specification 1 shall term
the difference between the amount of matter
in an unjustified line and the required length
of the line or column measure the shortage”’
of the line. The places between words in
which justifying-spaces are to be inserted 1
shall term “intervals,” and the final quads
or pieces used to separate the words in the
justified line will be termed ‘‘justifying-
spaces.”” The shortage of the line divided
by the number of intervals will give the av-
erage width of the justifying-spaces, and this
average width I shall term a “normal space.”

The invention will be illustrated and de-
seribed as embodied in a machine enaploying
a, limited number of ready-made justifying-
spaces and in which the justifying-space
magazine contains a graduated series of
spaces—that is, & series in which the spaces
in consecutive channels differ by a uniform
amount, which amount for convenience will
be termed a “unit.” The normal space for
a line will usually fall between two of the
sizes of spaces provided in the machine, in
which case the line will be justified by select-
ing a certain number of spaces of the size
next larger and the balance of the size next
smaller than the normal space. The devices
for indicating the relative numbers of the
two sizes of spaces to be used I shall term
«difference’’ devices.

The invention includes a novel device for
determining the normal space from the
shortage of the line and the number of inter-
vals, consisting of a series of inclined gaging-
surfaces corresponding to the number of in-
tervals in a line and so constructed that the
surface selected in accordance with the num-
ber of intervals will enter the shortage, so a8
to determine the size of the space which, mul-
tiplied by the number of intervals, will jus-

( tify the line. This device is applicable in
| machines in which the justifying-spaces are
| formed in-the machine or supplied in &ny

manner, and if a suflicient nur.ber of sizes of
| justifying-spaces are provided sufficiently-
accurate justification can be thus secured.
In justifymg with ready-made spaces, how-
ever, only a-limited pumber of sizes can con-
veniently be used, and the invention includes
also difierence devices combined with the
normal space-determining devices by which
the number of two difierent sizes of spaces
required to justify the line is determined,
thus securing accurate justification with a
small number of sizes of spaces.

The invention includes also certain fea-
tures of construction and combingticns of
parts in justifying echanism, all as fully de-
scribed hereinafter and particularly pomted
out in the claims. o

That my invention may be seen and fully
understood by others, reference will .be had
to the following specification and annexed
drawings, forming a part thereof, in which—

Figure 1 is a front elevation of my ma-
chine; Fig. 2, a left side elevation of said
machine; Fig. 3, a sectional plan view of the

\ same; Fig. 4, an enlarged detailed view of

the gage-plates and accompanying parts,
showing their location with reference to the
type-line, the space-plunger, and the space-
channels, the latter being represented by
broken Lines; Fig. 5, a side view of Fig. 4in
the direction of the arrow 5; Fig. 6, an en-
larged plan view of the line-gage which inter-
venes belween the type-line and the gage-
plates; Fig. 7, 2 diagram illustrating the
method of constructing the spaces with refer-
ence to their thicknesses, the distances aparb
of the space-channels, and the amount of
taper in the gage-plates employed; Fig. 8, a
series of diagrams showing the individual
amount of taper in each of the plates em-
ployed in gaging lines containing different
| numbers of spaces, and Fig. 9 a diagram
| illustrating the method of constructing the
difference-gage and its application in deter-
mining the number of each of two sizes of
| spaces needed.
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. Qimilar letters and figures of reference

designate like parts in the drawings and
| specification.

In its general organization this improve-
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ment embraces a series of space-channels,
Figs. 1 and 3, arranged in the form of sin arc
of a circle convenient to the sweep of a
swinging space-plunger mechanism. Acting
in-conjunction with the space-plunger mech-
anism is a series of tapered gage-plates
mounted on the lower end of an oscillating
arm and adapted to swing against the free
end of the plunger-arm. These gage-plates
also act in conjunction with a member
adapted to rest directly upon the type-line,
and the relation of parts is such that by
bringing said member and said plates to-
gether or into operative relation with each
other the space-plunger is thereby located
adjoining the channel which contains the
size of spaces wanted, as will appearfrom the
following description.

The swinging arm 227 is pivotally mount-
ed on the stud 2262 projecting from that
part of the frame A which supports ‘the
space - channels 123 123 1232, &ec. The
arm 227 is supplemented by the gage-plate-
supporting arm 227, connected to said-arm
227 by means of the shouldered screw 223,
passing through a slot near the lower end of
the second arm and threaded into the first
arm.  The upper end of the arm.227 ig bi-
furcated to engage the stud 296 The
depth of the bifurcation and the length of the
slot in the arm 227° are sufficient to allow
said arm a longitudinal play for a distance
equal to the diiference in width between the
ends of the difference-gage 300. The pin
217 passes through a hole in the left-hand
extension 217* of the arm 227* and enters g
corresponding hole in - the frame A to retain
said arm in the position shown in Fig. 4,
when it is desired to hold the gage-plates
111, &c., out of the way of other members

- presently to be described. An extension to

the right from the base of the arm 227 is
provided with the fixed pin 228. The

spring 308 has its inner end 229 fastened to a

pin projecting from the top of the arm 297
and after encircling the hub of the arm 302
several times has its outer end 309 hooked on
said arm 302, which is also pivotally mount-
ed on the stud 2262 and is free to swing there-
on. On the lower end of the arm 303 is the
roller 301, located directly over the plate
which constitutes the difference - gage 300
and at a sufficient height above the narrower
end thereof to allow the upper edge of the
gage 111 to be lifted to the plane where the
line should end. The arm 302 is also pro-
vided with the pointer 303 at its lower ex-
tremity, which extends over the graduations
of the scale 322 on the gage 300. The mo-
tion to the right of the arm 302 is limited by
the pin 228,

On account of the manner in which the
spring 308 is secured to the arms 227 and 302
the resiliency of the same gives said arm 227

05 a constant tendency to swing to the left and

‘the rear of the frame

bar 117.  The bar
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said arm 802 a similar. tendency to swing to
the right. The arm 2272 s held in reciprocal
relation against the front face of the arm 227
by the screw 223 and the stud 226%, as- be-
fore intimated and shown in. Fig. 4. The
oscillating arm 224 is pivotally mounted to
A by the stud 226, and
the front end of said arm is free to swing past
all of the space-channels 123, &c. The arm
224 18 provided with a T-groove extending
nearly the entire length of the same or for a
sufficient distance to receive the T-shaped
base of the ‘space - plunger 409 and-allow
said plunger to travel from’ a position back
of the channels 123, &e. , to the platform 410,
Fig. 3. The arm 224 has the elevated exten-
sion 410 between the channels 123, &e., and

' the platform 4102, which is provided with the:
guideway 412 approximately the:width of:

each of said channels, to receive. and guide
the spaces: while being transferred to said
platform. The plunger 409 slides freely.
along the arm 224, being operated by means

of the handle 417, which is integral with said

plunger. The Space-engaging upper por-
tion of the plunger 409 is thinner than the

‘width of each channel 123 1232, &c., and the

bottom of the latter is also considerably nar-

rower than that part into which the spaces’

are inserted, thereby providing shoulders on
each side for said spaces to rest upon when
said plunger is withdrawn from under them.
The slots in the bottoms of the channels 123,
&c., are of sufficient width to permit of: the
passage of the plunger 409 through the same.
The latch-bolt 414 is mounted on the -arm
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224 immediately over the plunger 409, and a -

suitable spring (not shown in the drawings)
tensions said-bolt forward with its front end
adapted to mesh with or engage the nicks
416. The nicks 416 are cut into the frame or

casting directly behind the channels 123, &e.,

each of said nicks being on a medial line in
The front.
" terminal of the horizontally—swinging plun-

the rear of one of said channels.
ger-arm 224 lies or operates in the path of
the vertically-swinging arm 2272, the pin 228
of the latter coming into contact with the
former-. ' :

The vertical rod 203 is free to slide and
partially turn in suitable bearings projecting
from the frame A. The forwardly-project-
ing plate 120 is rigidly attached to-the rod
203 and has the gage 120 extending to the
right therefrom. ~When the gage 120 is in
position at the extreme right of its horizontal
or lateral travel, it extends into the line-chan-
nel 121.  The plate 120® is cut away to pro-
vide clearance for. the gage-plates 111, &c.,
and extends far enough
the slideways 125 and 127 for the graduated

handle 142 on its front end, the gaging-finger

forward to support:

117 1s provided with the

1o

ITO

I1g

12¢C

125

136 on the rear terminal, and the mtermediate. -

scale 122, said finger being located in the
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path of the gage-plates 111, &c., and said
scale adapted to register with the index-line
118 on the upper edge of the plate 120°.

The type-galley a is located at the right,
and its left end opens into the line-channel
121, which is located at the center of the ma-
chine. 'The left wall 201 of the channel 121
is fastened to the frame A below the galley @
and extends upward to the lower edge of the
oalley b. The wall 201 is provided with the
spring projection 202, oxtending to the right
into thie channel 121 and the path of a rising
type-line. The top of the projection 202 18
on a level with the lower edge of the galley
b, and said projection inclines from said top
downward to the left. The lifting-blade 138
enters the channel 121 and is tensioned up-
ward by the spring 138, interposed between
the base of said blade and the bearing for 2
guide-rod depending feom said base. The
blade 138 is depressed by means of the handle
138#, rigidly attached thereto. The down-
ward movement of the blade 138 is limited
by the shoulders 138¢, which come to arest
in the guideway through which said blade re-
ciprocates when the top of the latter is flush
with the lower edge of the galley @, thereby
forming a base for the channel 121. Sui-
ficient upward play is allowed the blade 138
for it to reach above the plate 120%. The
wall 201 is slotted above the blade 138 for the
purpose hereinafter explained. The Teceiv-
ing-galley b, which also opens into the line-
channel 121, extends to the left from the cen-
ter of the machine and has its lower edge 2
little higher than the top of the space-receiv-
ing platform 4107 Directly over the plat-
form 410 and opposite the end of the spring-
projection 202 is the opening 201°in the right
channel-wall 201°, sufficiently wide to re-
ceive the thickest space. The platform 410*
is located at the proper height to receive the
selected spaces and is constructed in the form
of an arc of a circle to conform to the path of
the front end of the arm 224. The space-
pushing block 509 is constructed to slide on
the platform 410* against the rim 410P on the
front of said platform.

The gage-plates 111 111# 111%, &c., which
are rigidly mounted on the arm 227%, have
their contact edges curved to correspond
with the arc made by the sweep of the arm
constructed with refer-
ence to their respective amount of taper so
as to coincide with or bear 2 proportional re-
lation to the planes which lie under and on
top of the bottom spaces in the channels 123
1232 1237, &c. 'The planes above referred to
are illustrated by the diagram designated as
Fig. 7. The gage-plate 111 in Tig. 4 is In
theory similar to the gage diagram 111%, in
Fig. 8, said diagram being a_counterpart of
that shown by the two lower lines in the pre-
vious figure. The base-line in Fig. 7 may be
said to represent a plane passing under thé

spaces in the channels 123, &ec., and the nexb
line a plane passing over the bottom spaces
therein, although in said channels the plane
| above the first set of spaces is horizontal for
the purpose of providing & more convenient
construction for alinement with the path of
the arm 224. The space diagrams 1214121°
&e., represent by their relative positions and
sizes the spaces as they lie in the channels
123, &e.,

with reference to their sizes and
distances apert. The plane represented by
| the third line from the i

bottom in Fig. 7,
reckoning the base-line as the first, may be
said to represent the plane that passes over
| the second set of spaces which lie in the bot-

toms of the channels 123, &e., and so with
the fourth line, the fifth, sixth, &ec., shown in
said figure. As already intimated, the two
lower lines shown in Fig. 7 are reproduced
l at 111%, Fig. 8, the first and third lines in the
former figure appear at 1112% in the latter
figure, the first and fourth Jines at 111°%, &e.
-~ “From the foregoing explanstion it will be
seen that each of the diagraics in Fig. 8 rep-
resents the total dimension of & fixed number
of spaces with which the chennels 123 123°
\123", &c., are provided. The proportional

j

relationsiip between the gage-plates 111
1112, &ec., and the planes at the top and the
bottom of the given numbers of spaces in the
bottores of the channels 123, &e., is gov-
erned by the position of the fixed pin 228 of
the arm 227* and the position in f '
said channels where said pin‘engages
224.
tioned arm to the right

in front of
the arm
Hence the motion of said first-men-
locates the plunger
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409 on said arm 224 opposite the size of

spaces that corresponds to the dimensicn of
the particular aage-plate 111, &e., at tre
point where the latter strikes the finger 136,
which represents the height-of the line upon
| which its connecticns rest. In this mackine
for purposes of convenience the arm 224,
with the plunger 409, is made to line up with
the next larger chennel 123, &c., than the one
actually indicated or the one containing the
particular size of spaces which 1s next larger
then the size having dimensions equal to
those of that part of the gage 111, &ec., which
lies over the type-line representative or finger
136. Sometixes the plunger 409 will be
pushed by this method to aposition between
two of the channels 123 and 1232, &ec., and
when said plunger is brought back until it is
directly berind one of said channels the size
of that part of the gage-plate 111 or 1112,
| &c., which lies directly over the line or its
representative will then be exactly the size of
the spaces oppcsite which said plunger has
been located, and the smeell enrount of return
! given to said plate
| ing the pesiticn of the plunger causes the
arm or slide 227* to move down and the
roller 301 to separate from the difference-
gage 300. The difference-gage 300 is con-

105
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consequent upon chang-
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structed with the same amount of taper as
the gage-plate 111 and is also rigidly attached I
. to the bar 2272, The amount of taper in |
the gage 300, the purpose thereof, and the
5 functions of the same are llustrated by the
diagram shown in Fig. 9. The gradustions I
of toe scale 322 on tne gage 300 with refer-
ence to their distances apart bear a propor-
tionate relation to the channels 123, &c.,
which is the same as that explained in con-
nection with the plates 111, &e.
crease in the size of the plate 300 between |
any two of the graduations of the scale 329 is
equal to the difference between the sizes of '
two neighboring spaces. Assuring that the
spaces used differ from each other in toick- !
ness by six one-thousandtis of an inch, for !
instance, the dimension of said gage at the |
second graduation is six one-thousandtis of |
an inch greater then at the first graduation, |
and so on. -This fact is illustrated by the |
vertical and horizontal lines in Tig. 9, in
which the space-diagrams 1214 127 121
&ec., which lie between the full bese and the
dotted line, represent real space-bodies.
That part of eacn of the said space-diagrams !
l

j Xe

I35
20

25

shown in section and extending to the re-
spective planes (indicated by the dot-and-
dash or broken lincs) is equal to the dimen-
sion of the taper or incline of the transversal
shown in Fig. 9 at each of the corresponding
intersecting vertical lines » which latter stand |
for the positions of the graduations on the
scale 322.

The successive space-diagrams 1222 122
&e., (shown in section in Fig. 9) indicate the
integral differences which would remain to
be filled in various lines with the lines spaced |
with the largest size of spaces which could
be uniformly inserted in them, The differ- !
ence 122* would be filled by inseriing one
space of the next larger size. © The difference
122% would be filled by inserting two spaces |
of the next lager size, &c. In other words,
the space-diagrams 1222 122, &c., indicate
by their height and their position the amount |
of space to be inserted in the line by using the ’
larger size of spaces and the number of said
larger size to be used. As previously stated, ]
the lower part of the diagrams marked 1214
121¢, &c., indicate the uniform space-bodies !
for the line or the smaller size of spaces used
In justifying. ‘

The series of gage-plates 111 1112 provide
by their operative faces 8 series of progres-
sively-inclined gaging-surfaces, each surtace
representing piles of a given number of (
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spaces, the different surfaces representing
piles having different numbers of spaces.
That the foregoing description may be l
more clearly understood a concrete example |
of the method of justifying a line of type with |
the devices provided in this machine for that |
purpose will be given. For the sake of con-
65 ‘venience and brevity I will term the .006"

6o
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difference between succeeding. space-sizes,
The smallest,.

above referred to, a ‘‘ynit.” ‘
size in the left-hand channe] 123t

may be
said to contain three of these units

and the

largest in the right-hand channel 123 twelve-

of said units, with the intermediate sizes in
the intermediate channels each Inecreasing by

one unit. Given a type-line having places

therein for five spaces’and a shortage of .288"
in length, to ascertain the two successive
sizes of spaces with which the machine is
equipped best adapted to most accurately
justify said line and the necessary number of

each of said sizes, provided, of course, that.

the same cannot be justified with a single
size. The amount of shortage is an unknown
quantity in practice, except as ascertained by
the traverse of the same by the line-gage 12.
The height of the short type-line as found by
the gage 120 is communicated to the bar 117;
which is pushed to the rear until the fifth
graduation on the scale 122 registers with the
index-line 118 on the plate 120%, thereby lo-
cating the finger 136 below the gage-plate
1119, (the fifth one,) representing the dimen-
sions of piles of successive sizes of “spaces,
each pile containing five of said spaces and
at the proper elevation to register on said
gage the exact size of spaces required, pro-
vided the machine was supplied with an in-
Mfinite number. The gage-plate 1119 when
wedged tightly over the finger 136 locates
the arm 224 between the channels 123° and
1232, for example, and said arm is returned
to the left until
ters the nick 416 in the rear of the channel
123%. This size of spaces is t00 large, five of
them being equal to a line shortage of .300",
which is obtained by multiplying the ten
units, or .060”,in a single space contained in
the channel 123% by five. The spaces in the
channel 123¢are too small, five of them being
equal to only .270”, leaving a difference of
018", or three units. When the arm 224

-was returned until checked in operative rela-

tion with the channel 123®, the top of the
difference-gage 300 dropped away. from the
roller 301 a distance equal to the difference
or the number of units necessary to be added
to the spaces corresponding to those really
designated by the gage-plate 111% being
those in the channel 193¢. The number of
said units is shown by the pointer 303 on
the scale 322 when the roller
solidly against the top of the gage 300 by a
movement of the difference-arm 302 to the
left. In this case the pointer 303 stops at
the third graduation, ‘and thereby deter-
mines the number of larger sizes of spaces to
be used. Three of the spaces in the channel
123" are equal to 180", and two of those in
the channel 123¢ are equal to .108", which,
added together, give .288"/ , the amount of line
shortage.

The bracket and other parts of the frame

the point of the bolt 414 en--
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A that support the several operative mem-
bers, are tilted back at a suitable angle to
safely hold for manipulation, loose type-lines
and spaces, as will be understood by refer-
ring to Fig. 2. In the drawings and speci-
fication, however, these operative parts,

“which are inclined in practice, are shown and

described for the sake of convenience and
brevity as standing vertically.

The complete mechanical operation of the
machine is as follows: A column of unjusti-
fied type is inserted in the galley a, and for
this construction the lines are preferably left
without any dividing - spaces between the
words; but said lines are leaded to prevent
the loose uneven ends from becoming dis-
placed. With his right hand at the right of
the column and his left on the handle 138 to
hold the blade 138 at its lowest position the
operator pushes said column to the left until
it stops against the channel-wall 201. The
number of words or of places for spaces is
then counted and the plate 120* pushed up
and swung to the right until the gage 120 1s
over the type-line 121% in the channel 121,
when said gage is depressed onto the top of
said line. The bar 117 is next adjusted by
means of the handle 142 until the particu-
lar graduation on the scale 122 which corre-
sponds with the number of required spaces
registers with the index-line 118 on the upper
edge of the plate 120°. This latter opera-

tion brings the finger 136 directly under and.

in the path of the plate 111 or 111*, &c.,
which is constructed to gage a line requiring
the number of spaces needed in the present
line. The pin 217 is withdrawn from the
frame A and the arm 227* swung to the right
until the said gage-plate comes in contact
with the finger 136 and is wedged tightly into
place with the upper edge of the difference-
oage 300 hard against the roller 301, the
sliding connections between said arm and the
arm 227 being provided for this purpose.
Previous to the movement of the arm 227%
the arm 224 was swung to the left end of its
path, and the pin 228 on said arm 227* cores
i contact with said arm 224, when the posi-
tion of the former is changed, swinging the
latter to the right, the bolt 414 clicking over
the nicks 416. If the bolt 414 registers with
one of the nicks 416, the line can be justified
with one size of spaces throughout, and it is
only necessary to push the arm 224 along to
the right to the next one of said nicks, which
locates the plunger 409 opposite the size corre-
sponding with the dimension of the said gage-
plate that is directly over the finger 136.
Usually, however, the bolt 414 stops some-
where intermediate of two of the nicks 416,

“in which event the arm 224 is returned to the

left until the point of the bolt 414 enters the
adjacent nick, thereby locating said arm
with the plunger 409 back of the next larger
size of spaces than that which would be indi-

S

cated by the said gage-plate if said plunger
had been thus located thereby. The return
motion of the arm 224, however slight, moves
the arm 227° a corresponding distance to the
left, and gravity causes said latter arm to
slide down the arm 227 as the gage-plate
passes over the finger 136 in the direction of
its narrower end. The dropping of the arm
297% separates the difference-gage 300 from
the roller 301. Now with the thumb on the
pin 217 and his finger on the arm 302 the op-
erator swings said arm toward the wider end
of the gage 300 until the roller 301 wedges
firmly against the upper edge of said gage.
He notes the position of the pointer 303
relative to the scale 322 and reads thereon the
figure which designates the number of space
differences or units needed in addition to the
spaces already indicated—viz., the smaller
of the two sizes above referred to. As
stated, the arm 224 has already been located
opposite the larger of the said two sizes. "By
the process or method hereinbefore set forth
and from the designated figure on the scale
322 the operator determines the number
of the said larger spaces required, each of
said spaces being one unit larger than the
smaller-sized spaces. The arm 227* and its
gaging members having done their work,
said arm is secured in place by the pin 217
out of the way of succeeding manipulations
of the type-line, and the handle 138 is re-
leased to permit the blade 138 to move upward
with the incomplete tvpe-line under the in-
fluence of the spring 138" as fast as the words
are removed from said line until the upper
end of said blade is in line with or a little
above the vertical slots or openings in the
wall 201. With a suitable rule the operator
engages the word at the top of the line and
pushes it upward past the spring projection
202 into that part of the channel 121 which
is opposite the galley b, the pushing-block
509 meanwhi'e being held against the right
wall 201° of said channel to close the open-
ing 201°. The block 509 is then pushed to
the right beyond the position of the arm 224
and the plunger 409 drawn forward by means
of the handle 417, carrying with it the bot-
tom space from the channel 123 or 123%, &c.,
through the guideway 412 in the extension
410 and landing said space on top of the
platform 410°. The bar 408 is attached to
the front of the channel 123, &c., at the
proper height to prevent the spaces above
the bottom ones from being disturbed by the
forward movement of the plunger 409. By
actuating the block 509 again to the left the
space on the platform 410* is carried thereby
to the opening 201°, through which it is
thrust against the spring projection 202,
where said space is held suspended until 1e-
moved by the second word asit israised in the
channel 121 to a position opposite the galley
b beneath the first word. The operation of
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transferring the spaces from their channel-

to the type-line and of incorporating the same
with said line continues until as many of said
spaces have been introduced into the line as
were called for by the pointer 303, after
which the arm 224 is actuated to the left
until the bolt 414 engages the neighboring
nick 416 to the one just left by it, thereby
locating the plunger 409 opposite the smaller
of the two selected sizes of spaces, and the
operation of inserting the same in the line is
resumed, as many of said spaces being em-
ployed as the total number required less the
number of the larger size already utilized.
When all of the words have been raised above
the projection 202, the new or justified line
1s transferred by hand to the left into the gal-
ley b with the help of the separating-rule 235,
which is withdrawn at this time from be-
tween the justified column in said galley and
said line inserted on the right side of the lat-
ter and then forced back into place at the
end of the galley, carrying with it said col-
umn.

It will be evident that various changes in
details of construction and relative arrange-
ment of parts may be made without depart-
ing from the spirit and scope of my inven-
tion. To avoid misapprehension, I shall
refer in the claims only to the gaging-surfaces
of the inclined gages, which are the only op-
erative parts of said gages. It will be evi-
dent that these gaging-surfaces and .other

~ codperating parts may be employed in justi-

35

40

45

g0

6¢c

-65

fying mechanism generally, and I shall not
therefore confine the broader claims to mech-

anism’ for justifying lines of type, although-

the mechanism shown is, in fact, especially
adapted for that purpose.

These devices are applicable not only in ma-
chines for justifying composed lines of type
or the like, but in line-justifying mechanism
of other classes, and the term “justifying
mechanism” herein is used in this broad
sense to include all classes of typographic
work in which lines are to be justified for
printing or the production of printing-sur-
faces. These calculating devices in the ma-
chine illustrated and described herein are
combined with a space-magazine and devices

for supplying and inserting ready-made.

spaces; but it will be understood that the

justifying-spaces the size of which is deter-
mined by these devices may be provided.

otherwise than by using ready-made spaces,

suitable space forming or supplying and in-.

serting devices being combined with the cal-
culating devices for this purpose. The word
“type’ is used herein to include not only or-
dinary type, but also matrices and the like of
any suitable material. /

I do not claim herein justifying devices
having an inecline for dividing the line short-
age by the number of intervals nor a series of
gages corresponding to the number of inter-

844,558

vals in a line, these broad subject-matters
being claimed, respectively, in my applica-
tions, Serial No. 550,015, filed May 20, 1895,
and Serial No. 554,655, filed July 1, 1895, the
present application being limited to a series
of gages in which the gaging-surfaces are in-
clined, as defined by the claims.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In a justifying mechanism, a series of
differently and progressively inclined gaging-
surfaces corresponding to the possible num-
bers of intervals in a line of print, for the pur-
pose set forth.

2. In a justifying mechanism, a series of
inclined gaging-surfaces, arranged progress-
ively and corresponding respectively to the
possible numbers of intervalsin a line of print
arranged in their natural order, for the pur-
pose set forth.

3. In a justifying mechanism, a series of
inclined gaging-surfaces, radiating from a
common central line, and separated from
each other by a uniform amount, for the pur-
pose set forth. ’ .

4. In a justifying mechanism, a series of
inclined gaging-surfaces radiating from a
common central line and corresponding to
the possible number of word intervals in a
line of print, said surfaces being formed on a
common support, for the purpose set forth.

5. In a justifying mechanism, a series of
inclined gaging-surfaces radiating from a
common central line and corresponding to
the possible number of word intervals in a
line of print, a codperating part dependent
for its position on the line shortage, and a
support for said surfaces movable to carry
them into and out of operative relation with
said codperating part, for the purpose set
forth. :

6. In a justifying mechanism, a series of
inclined gaging-surfices radiating from a
common central line and corresponding to
the possible number of word intervals in a
line of print, a codperating part dependent
for its position on the line shortage, and a
pivoted arm upon which said surfaces are
supported, said arm being movable to carry
sald surfaces into and out of operative rela-
tion with said codperating part. .

7. In a justifying mechanism, a series of
inclined gaging-surfaces corresponding to the
possible numbers of intervals ina line of print,
I combination with a line-gage arranged to
measure the shortage of a line, and means for
utilizing said measurement in conjunction
with the gaging-surface representing the
number of mtervals in the line to determine
the justifying-spaces for the line.

8. In a justifying mechanism, a series of
inclined gaging-surfaces corresponding to the
possible numbers of intervals in a line of
print, in combination with a line-measuring
gage, and a part movable with said gage and
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having an independent movement to bring it
into conjunction with the inelined gaging-sur-
face corresponding to the number of inter-
vals in the line, for the purpose set forth.

9. In a justifying mechanism, a. series of

inclined gaging-surfaces corresponding  to

the possible numbers of intervals in a line of
type, and a movable support for said gaging-
surfaces, in combination with a line-measur-
ing channel, a measuring-gage arranged to
measure the shortage of a line in said chan-
nel, a part carried by the measuring-gage
and movable into the paths of the inclined
gage-surfaces, and means for adjusting said
part to engage the surface corresponding to
the number of intervals in a line, for the pur-
pose set, forth.

10. In a type-justifying mechanism, &
magazine for a graduated series of spaces,
and a space-ejecting plunger adjustable lat-
erally of the magazine-channels, in combina-
tion with a series of inclined gaging-surfaces
corresponding to the possible numbers of in-
tervals in a line of print, a line-measuring
gage to determine the shortage of the line,
and means controlled by said line-gage and
inclined surfaces for locating the ejecting-
plunger in register with the channel contain-
ing the proper justifying-spaces for a line.

11. In a type-justilying mechanism, &
magazine for a graduated series of spaces,
and a space-ejecting plunger adjustable lat-
erally of the magazine-channels, in combina-
tion with a series of inclined gaging-surfaces
corresponding to the possible numbers of in-
tervals in a line of print, a support for said
surfaces movable transversely to the maga-
sine-channels and adapted to locate the
ejecting-plunger, 2 line-gage for measuring
the shortage of a line, and a part carried by
said gage and adapted to codperate with the
inclined surface representing the number of
intervals in a line and thereby limit the
transverse movement of said support and
said plunger, for the purpose set forth.

12. In a type-justifying mechanism, the
combination with a type-measuring channel,
of a slide movable in guides parallel to said

channel, a gage carried by the slide and

adapted to enter the channel, and a part sup-
ported by said slide and movable laterally
to the path of said gage, said part being ad-
justable to indicate the number of intervals
in a line, for the purpose set forth.

13. In a type-justifying mechanism, the
combination with a line-measuring channel,
of a line-gage blade adapted to enter said
channel and movable in the direction of the
line to measure the shortage thereof, a slide
carried by said blade, and a scale and index
to govern the adjustment of said shide in
accordance with the number of intervals in
a line, for the purpose set forth.

14. In a justifying mechanism,
for a graduated series of spaces,

a magazine
and a plun-

|

" line-measuring gage,

\

.

7

i

ger for ejecting said spaces, 1n combination
With a series of inclined gaging-surfaces cor-
responding to the possible numbers of inter-
vals in a line of print, a line-measuring gage
operating. in conjunction with said gaging-
surfaces to determine the normal justifying-
spaces for a line, and means controlled by
said gage and gaging-surfaces and adapted
to indicate the proportion of spaces of greater
and less value than the normal space required
to justify the line.

15. In a justifying mechanism, a magazine
for a gracduated series of spaces, and a space-
ejecting plunger adjustable laterally of the
magazine—channels, in combination with a
line.measuring gage, a series of inclined gag-
ing-surfaces, a support for said surfaces mov-
able to bring them into conjunction with the
said support engaging
the plunger to locate the same primarily in a
position corresponding to a normal space,
and a difference device comprising a scale
and pointer and acapted to inclcate the
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number of wunits difference between the -

proper number of normal spaces and the
same number of the next smaller size of
spaces provided in the magazine,

" 16. In a justifying mechanism, the combi-
nation with a line-measuring gage, of aseries
of inclined gaging-surfaces corresponding to

the possible numbers of intervals in a line of

print, a support for said surfaces having a
movement in one cirection to bring the sur-
faces into conjunction with the line-measur-
ing gage and a limited movement in a second
cireotion at right angles to the first, of a dif-
ference device cOMprising a pointer and scale
adapted to measure said limited movement,
for the purpose set forth.

17. In ajustifying mechanism, the combi-
nation with a pivoted arm 227, of a slide hav-
ing a limited longitudinal movement there-
on, a series of inclined gaging-surfaces mount-

4

ed on said slide and corresponding to the pos-

sible numbers of intervalsin a line of print,
and a difference device comprising a scale
mounted on said slide adjacent to the gaging-
surfaces, and an index carried by a second
pivoted arm, said index having an angular
movement with relation to said slide and
scale, and said scale having an eccentric sur-
face adapted to intercept the index at differ-
ent points dependent upon the position of the
dlids relative to the path of the index.

18. In a justifying mechanism for compos-
ing-machines, a wedge-piece consisting of a
series of wedges Upon & common support in
combination with means for selecting any
desired wedge and rendering said wedge op-
erative to control the justification of a line,
substantially as described.

19. In an organized machine for justifying
a composed line of type, a series of inchned
plates, each plate differing in altitude from
the adjacent plate by the same arbitrarily-
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selected increment combined with mechan-'! tance from a certain

-1sm for supplying the line with true spaces of
-iche proper size and number to justify the
‘hne.

5 20. Inan organized machine for Justifying |
-a composed line of type, a series of inclined |
plates, each plate differing in altitude from
‘the adjacent plate by the same arbitrarily-

- selected increment a space-selecting device

1o for supplying the line to bhe justified with
true spaces and connections between said se-
ries of plates and said device, whereby said |
~device is properly set for each line to be justi-
fied. -

15-  21.°In a justifying-machine the combina-
~tion of a series of inclined plates, each plate
-differing in altitude from its adjacent plate

by the same arbitrarily-selected increment.
22. In an organized machine for justifying

a composed line of type, a series of inchined

DPlates, each plate aiffering in altitude from

- the adjacent plate by the same arbitrarily-

selected increment, with g series of maga-

-zines each containing spaces of uniform

width, the spaces in each magazine differing

from the spaces in adjacent magazines by ap-
proximately the same amount, combine

:with mechanism for supplying the line with

true spaces from one or more of said maga--
zines, of the proper size and number to
justify the line; :

~ 23. In an organized machine for justifying

-a.composed line of type, a series of inclined

‘plates, each plate differing in altitude from

the adjacent plate by the same arbitrarily-se-

lected increment, with g series of space-mag-
azines each containing spaces of the same

‘width, the spaces in adjacent magazines dif-

fering from one another by approximately

‘the same amount, a space-selecting device

for supplying the line to be Justified with

‘true spaces selected from one or more of said

‘magazines, and connections between said se-

ries of plates and said device, whereby said

~device 1s properly set for each line to be jus-
tified. ‘

24. Inanorganized machine for justifying

a composed line of type, a series of inclined

‘plates, each plate differing in altitude from

50 theadjacent plate, by the same arbitrarily-se-

- -lected increment, a Space-selecting device for

-supplying the line to be justified with true

Spaces and connections between said series of

plates and said device, whereby said device

18 primarily set for each line to be justified,

combined with means for moving said device
from the position in which it is sq set to cause
it to select the proper combination of spaces
to justify the line. ~

25. "In a mechanism for justifying a com- )
posed line of type, the combination of the de-

' vice for meastring an unjustified line to ‘as-

-certain the difference between the length of !

~'the set line and standard, means set by the

65 ‘measuring. device to establish a point a dis- !
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fixed point proportional
to said difference, and a  series of inclined
plates, each plate
its adjacent plate by the same arbitrarily-se-
lected increment, the plates being adapted to
be thrust between said two points, and a
mechanism connected to the plate selected
and adapted when set by the setting of the
plate to supply true spaces, which will justify
the line. . A

'26. An instrument for justifying type con-
sisting of an inclined surface, the tangent of
which is arbitrarily selected to indicate a fixed
number of spaces, the inclined surface being
laid off in accordance with g scale empirically
arranged to read at any selected point, the
width of the space, which, multiplied by the
number of spaces indicated by the angle of
the inclined surface will be equal to the width
of the inclined surface at the selected point.

27. A device for Justifying type which con-
sists of a series of inclined surfaces, each sur-
face differing in_altitude from its adjacent
surface in the series by an arbitrarily-selected
but uniform degree, each surface correspond-
ing:-to the number of works in the line for
which that surface is designed to be used,

each surface being laid off in accordance with

a2 uniform empirically-selected scale, which
when one of the series of surfaces is inserted
between two fixed points will read at the
point of contact, the width of the space,
which, multiplied by the number of spaces in
the line, to which the particular surface cor-
responds, will equal the width of the particu-
lar surface used at the point of contact, com-
bined with a line-measuring and space-deter-
mining device. N

28. In a device for Justifying type, the
combination of means’ for meastring the
length of a set line to determine the differ-
ence between the length of the set line and
standard, means controlled by the measuring
device to set a point a distance from a certain
fixed point, proportional to the said differ-
ence, a series of inclined surfaces, each sur-
face differing in altitude from its adjacent
surface in the series, by an arbitrarily-select-
ed but uniform degree, each surface corre-
sponding with the number of words in the
line for which the surface is designed to be
used, and being laid off in accordance with a,
uniform empirically-selected scale, which
when any one of the series of strfaces is in-
serted between said two fixed points will read
or register at the point of contact, the width
of the space, which, multiplied by the num-
ber of spaces in the line, to which the particu-
lar surface corresponds, will be eqral to the
difference between the line as set and stand-

ard.
BENJ. M. DES JARDINS.
Witnesses: :
CarL J. DreTrICH,
Isasc A. Arrex, Jr.

differing in altitude from,

70

75

8o

85

90

95

Too .

reg

I1Io

115

I20

125



