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. No.844,561. SpeclﬁcatmnofLetters Patent. Patented Feb. 19,1907.

" Application fled July 5,1895. Serial No. 555,008.

- To all whom it may concern: | a Temainder device which mechanically 55
~ Beit known that I, BexgamiN M. DEs Jar- | measures the remainder for each line and
. DINS, a citizen of the United States, residing | controls the selection of the proper number
~ at Hartford, in the county of Hartford and | of spaces of the next larger size to aksorb the
- g -State of Connecticut, have mvented a new remainder wholly or within a fractionof aumt. =~
-~ and useful "L'ype-Justifier, of which the fol-| Another feature of my invention in 1ts 6o
- lowing is a specification.. -~ | most complete form is that it predetermines

- - » L

- setting machines..
..~ The specific em _ ~uhe 1 _
- 13z illustrated and described is adapted to justify
-~ lines of ordinary printers’ type.

. The invention comprises two measuring
~ devices, one of which 1s adapted to measure |
~ the shortage of a line of type and control the.
- 20 selection of the proper size of space or spaces
 necessary to justify the line. A limited
~_number of sizes of spaces are preferably pro-
. vided, the successive sizes. differing from

25 ‘‘unit,” and any line may be justi

~ . The present invention consists n ‘novel.
- justifying mechanism the several elements |
10 of which are adapted to be used in justilying
-+ lines of composition in the various compos-
~ ing-machines, such as lnotype and type-

mbodiment of the invention

. each other by a uniform amount, termed a
R , ied with
.~ sufficient accuracy by inserting spaces of a
- gingle size or of two sizes differ:
- unit—that is, two consecutive sizes. . -
o The particular measuring device employed
. 30 tolocate or select the.spaces in this machine
" consists of a series of tapering gages, which
. in the preferred embodiment of the mven-
- tion are constructed and operated to form
~ wedges. In justifying a line a number of
33 wedges corresponding to the number of
- “Yntervals” between words in the line are

= aE

ering by a

“and selects all the spaces necessary foraline
before dislodging any of said spaces from the -

magazine, and then by a single rcovercent it

discharges the entire number of spaces into a. '
receiver, from which they may be transferred
| to the line at the convenience of the operator.

 The invention also consists in nurmerous

improvements in details, all of which will be -
E&rticularly described in the following speci-

cation, reference being had to the accom-
panying drawings, in which— ' e

- Figure 1 1s a front elevation-.of" my.-mak—'- '

ching, the lower part of the Irame heing re
moved; Fig. 2, a right side elevation of said

machine; ¥ig. 3, a sectional plan view of the

‘same; Fig. 4, a side view of the mechanism
which locates the plungers relative to there-

quired sizes of spaces in accordance with the

position of the gages; Figs. 5 and 6, respec-
tively, side and front views of the mechan-
ism which designates the required number of -
spaces and of memberswhich become there- - '

by adjusted to engage said required number;

Fig. 7, a side view of the difference device, 85
illustrating ‘how the second measurement
controls the required number of larger spaces

| and subtracts the same number from the -

smaller ones; Fig. 8, a front view of the col-

umn-lifting devices in a position above that

‘shown in Fig. 7; Fig. 9, a plan view and par-

tial section of Fig. 7; Figs. 10 and 11, de-
tailed views of the gages and accompanying =
mechanism, Fig. 11 being a plan view taken

onlines 11 11, Fig. 10, in the direction of the g5

arrow; and Fig. 12 is a detall of the space-

© . simultaneously advanced into a space corre-
-~ sponding to the shortage of the line. The .
~ number of wedges used is made to control
40 the number of spaces selected, and the dis- |
. tance to which the wedges are advanced con-
- trols the size of the spaces selected. =~

ejecting devices. .
" Similar letters and figures of reference
designate like parts in the drawings and -
specification.. . . .. 100
" The frame is designated by A, the primary
‘measuring elements or gages by 111 111%, &e., - -
‘the remainder-measuring elements by num- -
‘bers between 300 and 400, the space-trans-
_ | ferring mechanism by numbers irom the o5
| size as theré are units in the remainder.  For | next one hundred figures, and the intermedi-- .
| this purpose the second measuring device | ate space receiving and transferring device
' mentioned above is used, this consisting of by the numbers between 500 and 600. - The

.+ " When a limited number of sizes of spaces
© " areused, it usually happens that the shortage
.45 of the line is not divisible without a remain-
47 der by the size of the largest space ‘which
. could uniformly be inserted in the line. -The
. .. shortage may therefore be considered as
' made up of an integral portion and a rem 211~
.50 der.  If there be a remainder, 1t is filled by

. employing as many spaces of the next larger
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part of said arm that is back of the channels

type-galleys a and b are located in a nearly- |
vertical position, being slightly inclined
backward. ' The galley a, which receives the
loose unjustified lines of type, is located at
the lower right-hand corner of the machine,
and the galley b for justified matter, at the
upper left-hand corner. In this construec-
tion the space-channels 123 are preferably |
arranged 1n the arc of a circle and in the path
of the swinging arm 224. | |
The arm 224 is pivoted to the frame A at
226, and the principal function of said arm is
to carry the space-dislodging members from
channel to channel, according to the size of
spaces wanted. Henceitsfrontend isfree to
swing from a position at the left adjoining the
right end of the galley b to a position at the ex-
treme right of the space-channels 123. ‘The
arm 224 1s provided with a grooved slideway
extending nearly the entire length of that

123. This slideway passes clear through the
arm 224 from top to bottom to receive the re-
ciprocating plunger-carrying mechanism 231.
Said arm extends in front of said channels a
sutlicient distance to form a support for the
intermediate space - receiving ~device - 500.
The mechanism 231 has a supporting-base
adapted to slide back and forth in said slide-
way in the arm 224 and also an upper projec-
tion to support the slide-boxes 423 and 4232
which receive the upper:terminals of the
guides 421 and 421°. - Corresponding boxes
are cut through said base to receive the lower
terminals of said guides, one of said boxes be-
ing indicated at 422* in Fig. 2. “The space
plungers or blades 409 and 409% are respec-
tively provided with the T-guides 421 and
421%, before mentioned, which slide up and
down in their boxes. The guides 421 and
421% are respectively provided at the top
with the operating-handles 417 -and 417s.
The guide 421 has the forward projection 431
at 1ts lower end, and the guide 4212 has the
projection 431%, similar to said projection 431,

except in thedirection, which is to the rear. !

The arm 224 is provided with a suitable slide-
way, as stated, along which the mechanism
231 1s adapted to be moved whatever dis-
tance 1s necessary to eject the spaces from
the channels 123. . The projections 431 and
4312 are constructed a little longer than the
amount of the required motion of their con-
nections, and consequently always rest upon
their respective narrow arc-supports 118 and

526 at whatever position the sliding mechan- |

1sm may be. The movement of the arm 224
behind the type-galleys @ and b carries the in-
termediate space-receiving device 500 back
and forth between the channels 123 and said
galley b. _

The elements that practically determine
the size of spaces required consist of the
wecdlges or tapered gages 111 1112, &e., Figs.

1,3,10,and 11.

There are as many of these |

' 844,561

gages as the largest number of spaces ever re-
quired by any one type-line, ten being pro-

vided in the machine herein shown and de-

scribed. Said gages-occupy a position be-
tween the rod 203 and the bar 1 13, resting on

‘their edges, with the thin rear ends extending

between the corresponding tapered blocks
112 112%, &c., Fig. 11.  The amount of taper
in the gages 111 1112, &ec., is made to corre-

spond with the sizes of spaces with which the

machine is provided. The graduations along
the scale 123, inscribed on the upper edge of
the right-hand gage 111, indicate the various
positions at which said gages correspond in

size with said spaces. *Said -graduations reg-
1ster at 118* on the corner of the right-hand

block 112, and the position of the gages so
registered indicates to the eye of the operator
what size of spaces is required.

The blocks 112 1122, &e.; are held in place.

and guided by means of the V-groove 1132 in

the bar 113. " The right-hand block 112 is ar-

ranged to-come into contact with the projec-
tion 234 of the members-which carry the
gage-block 120, The front end of each gage
111 111%, &c., 1s provided underneath with
the notch 114*. 'The plate 114 is arranged
to slide back and forth in its-guideway in the
cross-plece: 128* of the arm 128 through' the
notches 114* to engage as many of said gages
as are necessary to correspond with the num-
ber of places for spaces in the line being meas-
ured. _

‘As beforeintimated, the taperin the blocks
112 112%, &e., 1s similar to that in the gages
1111112, &e., and said blocks are loosely in-
serted in- the groove 1132, "The bar 113 is
provided- with' the shoulder 113" at the left
end of the groove 1132, said shoulder acting

as a stop for the left-hand inactive block 1127

of the series 112 1122, &c., which is between
the left-hand gage and the shoulder; but said
groove 1s open and clear to the right of said
shoulders to permit of the displacement. in
that direction of said blocks whenever any of
sa1d gages are thrust backward between them.

The backward movement of the gages:111,

&c., produces a displacement to the right of

i as many of the blocks 112, &c.,.as lie on that

side of the actuated gages, causing said blocks

30

Q0

95

10O

105

II1O

115

to move the sliding guide-rod 203  through ~

the medium. of the downwardly-extending

projection 234. The rod 203 is:adapted: to

shde longtiudinally in its bearings.in the
frame’ A and has the upwardly-extending
projection 232, to-which is hinged at 230 the

120

supporting portion of the gage-block 120, the

latter capable of being turned backward or

nel 121. ‘The block 120 is adapted to.be
moved against the end of the type-linein the
channel 121 while the latter is being meas-

‘ured and’ then to. be turned forward out of
the path of said line during. the justification

forward on the hinge 230 for the purpose of
bringing it either into or out of the line-chan-

1238

130




TR 'of the Seme
ST reckmg in its beermcrs it is provided with an
S arm 280, W].’ll(}h engeges a gulde 281 as shown;:_
L --"-3[_?111 Fig. 10. o
g The: epproprletmn or engagement of the |
.:-3:-3.1'6(111181136 number of gages 111, &e.,
. by means of the longltudmelly—meveble en- |
o gaging plate 114. . The swinging arm
f-;_j';_géetteched to the freme A by the stud 125, Fig.
Lo 4
LR j’upper end.  The cross-plece 128 has a
'-;_a-'.’_'é;ﬁ--;{?-“f-.grooved guldewey cut in its upper edge n
" which the
-"--iii,j'?j.-:ig_;ff__-;-:.-{_:,._plete 114 1s prowded with the scale 122, hav- |
oI5 Ing greduetlons which register the number
o of the gages 111, &e., and 1s edepted to indi-
e cate. to the%e}‘e how me:mr of said gegee are |
, -.'-:5---*j'-§....-'.“5---f-engeged by ‘said plate The arm 117 is' rig- |
fastened to the rock-shaft 125® and hee_'_ |
B 'fi_f:;the operetmg-hendle 206, provided with the
S rear projection 206,
.+ through a suitable Openmg in the plate 114.
 The projestion 206* extends backward a dis- |
. tance equal to the length of trevel of the
25 plate 114,

Cas

L diy

40
el bpaces

1}1gS 11711 a,nd 1171 .:
501178, 117°, and 117f

To prevent the I'Od ‘903 f'rom

~and has the T or cross piece 128% et the

plate 114 is reciprocated.

111e

. 6 5 stltute plles of the same helﬂ‘ht regerdless of ;

4-;

_ 'qu:l_red space. sizes.
128 18

| Ultudme,llv—moveble

Wh_l h - latter passes

g so that the latter is alwars en- |
o gaged by the former, regardless of position.
oo The swinging metlon of the arm 117 on the.
~owo ghaft 125% has to do with the eountm_g of the |

L Leees for spaces between the words in

_ ~The amount of sweep which the arm |
ST mekes to the left corresponds with the
“ " number ¢f spaces; required, and its position is
. indicated by the greduetlen on the siale 122
o that regleters with the edge of the gage 111.
~ 35 In this form of justifier it is necessary to ap- |
i?::]';';;_'*;1};:;p]y to. the machine, at certain points edepted.--
©oL7 to receive ity an equwelent of the full number
. of spaces; which wiil justify the line in such a
~ o manner that the meehme shall be influenced
thereby and operate to selest such number of |
This is done as follows: The rock-
e shatt 1255'* ‘through the medium of the arm |
117, the conneutmgﬂ-md 117°, and the arms |
o 117¢ and 1170 on the rock-shaft, 117¢, oper-
.45 ates the: loneltudmellymmoveble pest 1178,
.. which carries the arc-support 118. The_.
o arms117¢ and 117F are rlgldly attached to the | i
U ;;:-:'f:;};reek—sheft 117¢, operating in the frame-bear-
The lengths of the arms |-
e just desu.nbed with ref-
:-'sj.*:',f;'*erenee to each other and the lateral move-
. . ment of the arm 117, are such that the sup-
. port 118 is raised a distance. eque,l to- the
~~ .space occupied by the same number of
.55 spaces that is registered by the movement of
.7 the plate 114 to the left against the outer.
o edge of the: gege 1110
"~ ever number of spaces is registered thereby
.~ must be engaged from any one of the chan- |
ne's 123 by the blade 409, said blede being-

.I-.?;."f'j"_'j':I‘Ei.lSed to-a sufficient h(‘lght for engaging sald |
. same number of spaces.
f:;'f'f.; -*'pleeed edgewise in the. channe s 123, so that
-~ the same number repeated will e]wm*s con-

1 ﬁret and second

mn ]me with the’ corner-index 1182,
‘mines the distance the post 136 must be
raised to intercept the arm 224 at the posi-
‘tion required to bring the piunger 409 oppo-
“site the channel 123 containing “the epmeos of
‘a dimension equal to that of the part 1euler :
_Ipert of said gage referred to.

Oonsequentlv what- | 1232

The spaces are |
ceeding ]erger size.

thelr thm]m eSSEs.

1113',: &G

block- 120 is thrust against the tvpe-line.

The arm 132 is pivoted to

pin 134.  The pin 134 extends from the lon-

siide-bearing in the frame A. The

channe'

post - 136, having its
| post 136
“has the ars- 11Le plate 416, Figs. 3 and 4 fas-
| tened to its upper end, and sud plate is pro-
vided with a'series of steps or stops adapted
| to intercept the arm 224, each of said steps
being so constructed end proportioned as to
stop said arm with the p'unger-blades 409 and
-409® opposite two of the channe's 123, differ-
ent steps representing different pairs of said o
The left-hend channel 123 of the -
two. ebove alluded to is the one containin |
the spaces that eerrespond with the partizu-
‘lar graduation of the scale 123* which alines

8

It is eleo 11eeessery for
the longitudinal movement of the gages 111

to bring about such a displace-
| ment end arrangement of parts as to inter-

. ﬁcept and locate the arm 224 opposite the par-
1s done | t

75

| The arm 128 is prowded with the be'l-crank-

The | arm extension 130, the rear end of which is
connested with: the lever-arm 132 by means .~ =
of the bar 131.
the pre]eJtlen 133 from the frame A and has .

an eppmmmetely central slot to rezeive the

90

g 95

with the index 1182—that 1 is, when the ta-. |

pered gages are pushed backward until they |

register on the first of said graduations the
‘arm 224 in its movement to the right 1s mnter- =
cepted by the first of the steps on the plate

Ny S

416, leaving. the plungers in line with the

said gages regist er on the sezond of said grad-

of the chem}e s123." When =~
105
'uetmps S2 1d arm is intercepted by the serond

of S&ld steps, leaving said plungers in line e
with the. Seuond and third of said channe' s,

and so on.

cepted between the tepermn‘ blocke 112, &e.,

In practice it often ha ppeﬁs that when the

{fgeges 111, &e., are thrust between the blocks
112, &e., nene of the graduations of the ssale
60’181361" with the index 1182, the last of -

said greduetmns to aline with S.bld index

when inter-

“In other Words the amount of |
_dlthBSlOIl in the cages 111, &u

110

'd-vter— .

120

having passed beyond, leaving the gage di- .

‘mensions between Swld blocks longer than
‘the largest avallable size of spaces Whleh the
line can re-eive end smaller than thenext suc-
Intheeventofthefailure
“of the refrletermg elements to aline, as noted .
‘130 -

ebove, the operetor Wlthdraws the gages 1 11,

25

¢
1cular ehenne s 123 that contain the re-
This location must cor-
respond to the pOSItlDIlS of the gages 111, &ec.,
| as they register between the blocks 112 &e.. oo

and Wed@e the latier to the right untl] the |

80
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&c.
123% t0 pass by the index 118% alines there-
with, and this withdrawal produces a slight

looseness In the lme-engaging members and .

in the line itself. The looseness just re-
ferred to 1s taken up and mezhanically util-
1zed by the members designated by the nu-
merals between 300 and 400, of which the
mezhanism termed the ‘‘remainder device”
1s composed. The successive sizes of spaces
emplioyed 1 this justifier differ from each
other by the same amount, termed a “‘unit.”

After the machine has assertained the largest
size of spaces capable of being introdused

into a type-line without m&kl,:w it too long
the measuring instrument of the remainder

- device is emplo -ed to ascertain how many

20

25

30

35

ke

~the ¢

units are necsessary to accurately lengthen.

out said lne to within one of said umts

When the number of szid units has been as-

certained by means of my improvement, the
S2IMe number of the next larger size of Spa,ceq
than that se'ected are to be emp;.o*‘edmth
1s, instead of adding the remzinder in single
umts I use spaces “of the next succeedj_m*
size, whizh are a unit thicker.

The longitudinally-movable rod 303, lo-
cated at the right of the machine, is re: me-
cated by means of the knurled handle 302.
The rod 303 is provided with the tapered
gage 304, and the amount of taper in szid
gage 18 equwa‘ ent to the full amount of taper

1In any one of the gages 111 111*, &e.—that

18, the measuring-ponnts of both gages corre-

spondmg to the position of the gmduatlops.

on the szale 1232 are the same, notwithstand-
g the tact that said pomts mayv be closer
toa*eth or in szid gage 304 than they are in
said cage 111, &c. The mcrease of s2id in-
clines in both cases alluded to in the previous
sentence corresponds to the difference exist-
ing between the sizes of neignboring spaces,
gages 111, &o., determining the full
amount of the snortaﬂ*e n successive dimen-
sions correlative with the sizes of spaces Pro-
vided by the machine, whi'e the gage 304 gages
the remainder shown bv the dezrease of s2id
gages 111, &c., when returred to the next
gmduati[m} registeriﬂg the result m terms or
dimensions representing the differeace be-
tween said neighboring sizes and designating
the number of the next larger size reqmred
to satisly said remainder. “The secondary
gaging-rod 301 slides right and left in ifs
bearings in the frame A and is provided with
the roller 301%, agarnst which the gage 304 is
adapted to wedfre when the rod 303 i pulled
outward. The rod 301 is also provided with
the arm 3042, at the upper end of which 1is
the ﬂ'an'e—block 338, designed to gage the
tvpe—-lme from 1its rw'ht—hand end, thereb*

traversing the looseness therein referred to.

above.
The rod 303 is conrected by the pin 310 to
the slotted arm 311, rigid with the rock—shaft

| reqmred in the line.

operates as follows:
channel 123, that contains the smaller spaces
behind which the plunger 409 1s located in

844,561

until the last graduation on the scale | 312, which has its bearings extendmg up-
'The vertical post

ward from the frames A.
316 is provided with the tight collar 315,
having the pin 314 to engage the slotted arm
313, said arm also being rigid with the rock-
shaft 312, and said post 1S opera,ted by means

“of this bell crank-lever mechanism when the

rod 303 is actuated. The post 316 slides up
and down in a frame-bearing and is provided

at its upper end with the arc-guide 325, hav-

ing the T-groove 3252 to engage the base of

the vertwa"*r—s iding bar 4062, the func tions.

of whizh wi 1 be desu.rmed further on. The
rod 303 1s also connected by the pm 317 to
the slotted arm 318, rigid with the rock-

shaft 319, which has its bea,rmﬂ's extending

upward from the frame A. The vertical
post 322 is provided with the tight collar
321, having a pin to engage the slotted arm
320 s21d arm also being rigid with the rock-
shaft 319, and said post 1s operated by
means of thlS bell-crank mechanism when
the rod 303 1s actuated in a similar manner to
the post 316. The post 322 slides up and
down i a frame-bearing and 1s provided at
1ts upper end with the arc-support 326. As
already stated, the function of the remainder
devize is to determine and mechanically
cause the machine to appropriate the re-
quired number of larger Spaces whic h are to
be added to the smalier ones.

The plunger-blade 409 is so mounted with

reference to the plunger-blade 409 as to al-
ways engage the size of spaces next larger
than that opposite which the latter is lo-
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cated. As already described, the members

which control the blade 409 raise it high
enough to engage the whole number of spaces

larger spaces are necessary to justify said
ine must be subtracted from the number ad-
jacent to the blade 409, and the blade 4092,
which 1s located 0pp081te sald larger spaces,
must also be raised to a height sutfficient to
engage the subtracted number.

The arc-guide 326, which is adjusted by
the difference device, as already pointed out,
The bottom under the

the manner alrea,dy explained, 1s raised to a

Whatever number of

1035
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level with the top of the plunger 4092, at one

side of the path of said plunger 409. * This

' Talse or movable bottom consists of the pro-

jections 405" and the horizontal bar 4082,
from which said projections extend upward

. The bar 4082 1s connected to the vertical bar

4062 The lower ends of the space-channels
123 are cut away to form the openings 405¢

tor the reception of the false-bottom projec-

: tions 405°. The location of sald false bot-

120

125

tom relative to the blade 4092 is such that
the tops of the projections 405° are always
on & level with the upper edge of said blade.
‘Hence the column of spaces opposite the

1 3{')




R ~therein to enable its upper projection to ex- |

‘above said blade 4092,

. saaser

c permit of the engagement by
sald blade of the spaces which lie in a plane

. tend across the channel 123 that happens to
- bein front of the plunger 409 for the pur-
. pose of cutting off whatever spaces lie above

10

. vents more than the
~ spaces from being displaced by the plunger
)92, Th 406* and the corresponding
- bar406 are mounted and slide up and down
~ in suitable boxes which are rigid with the
- arm 224, and the base of the latter bar ex-
~ tends into the groove 3252, where it is en-.
gaged by the guide 325 in a manner similar
- to the base of the other bar.

‘thesame. It will now be seen that the guard
- 405% serves as a stop in front of whichever

B channel 123 it .is located opposite and pre-

4092, The bar

required number of

 slide vertically on the bar 406 is a horizontal

 bar 408, which carries a guard 405 to pro-
" tect the spaces which lie above the plunger
28

409, and said horizontal bar 408 has a recess

© 7 to receive said plunger by which it is ad-

Justed vertically. The rearwardly-extend-

, B ing projection 4312, which is long enough to

~+always rest upon the arc-support 326, pro-

30 vides a bearing for the blade 409° at what-

- 30 | kb Yo e
.~ ever position it may be during the longitu-
- dimal movement thereof in the operation of
-+ dislodging spaces from any one of the chan-

T Dels 123. -~ These plunger-blades are adjusted

| o 35 so.that the plunger 409 engages the space or
- spaces back of their left edges as the false-

o - bottom projections 405, which are adjusted

~+ to one side of said plunger, raise and sup-

- port said spaces by coming up under the

40

right edge of the column, liftine and main-

' taining it above the regular bottom of tha

- channels 123. When there is no remainder,
- both the plunger 409* and the projections
405" lie below the regular bottom of the
. 45 channels 123, and said plunger 1s not then in

-+ position to operate upon any of the spaces.
- In the event of there being no remainder, as-
-~ signified above, the plunger 409 operates on
.-all of the spaces in the channel 123 opposite .
 thereto, as only spaces of one size are needed.
- The plunger-carrying mechanism 231 is
- adapted to slide forward and back in the arm
-~ 224 from a position at the rear of the ma- |

~ chine near the pivot 226 forward a sufficient

sy

7 thrust their respective space-piles out of the

55 distance to cause the blades 409 and 409* to

< ceiving device 500. In addition to their

" longitudinal movement, the blades 409 and

409* have the vertical and lateral adjust-

-~ ments previously described. Their up-and-
. down motion is controlled by the position of
. the arc-support 326 for the plunger 4092, and
. the arc-support 118 for the plunger 409.
The plungers 409 and 409* are reciprocated

. The guard 4052 is

Mounted to

)

[

-

the handles 417 and 4172 |

-The intermediate receiving devi_t:e' 500 s
© sald Dlade 409%. __ , 18 | provided with the channels 521 and 5212 for
connected to said bar 408* and has an offset |

simultaneously receiving two piles of spaces.
“The right-hand pile of spaces is always moved

forward in line with the bottom of the cor-
Tesponding channel 521; but the channel
5212 1s liable to receive its spaces at-a consid-
75

erable distance above the bottom and is
therefore provided with the friction-spring
501, adapted to press said spaces against the
opposite wall and hold them suspended un-

til they are released therefrom and thrust

downward upon the bottom of said channel
by the operator. The right intermediate

channel 521 is also provided with: the spring
501%, similar to spring 501, to retain the thin
spaces In place. When the spaces are ready

to be transferred from the device 500 into the

S   ".""".:'_-:blfi‘*:dé 409 :iS.ele'V&ted- bY said ProieCti'ons suf- ! -longitudinalljf~ "by‘ th’e'j opefatc)r, ’gb;who. grﬁsps-' n
. ficiently to only . WHO gIasps

80

35

line-channel 121 between the words, the arm
224 1s swung until either the channel 521 or

521* is brought over the space-plunger 409b.
The engaging projection of the plunger 409P

118 adapted to pass through a bottom slot in
either of the channels 521 and 5212 and en-

gages the lowest of the. spaces which are

pressed close to the left channel-wall, thrust-

ing it out through the opening 512 and 5122

onto the receiving-platform 410. The plun-
‘ger 409° 1s mounted on therod 417, that slides
1n lugs projecting from the frame A, said rod

o

being suitably keyed in its bearings to ipre-

vent the same from turning, and is operdtéd

by hand as the spaces are needed. ~The plat-

100G

form 410, upon which the spaces are deposit-

ed by the plunger 409*, extends in front of the

channels 521 and 521* when operatively situ-

ated relative to said plunger and on the same

plane at which position said spaces are caught
by the movement of the words to the left in
their passage from the upper end of the galley

@ to the lower end of the galley b, asmore fully
described in connection with the complete
statement of the operation of the machine.

~ The operation of my machine is described .

as follows: A column of loose unjustified

o5

yo o

IT0

‘type is placed in the galley ¢ and held up

against gravity by means of a strong spring-

tensioned block. The operator pushes the

column upward with his right hand until the

top line abuts the wall 201, said line being

then fully within the channel 121. First

I15

counting the places for spaces between the

‘words, the operator next by means of the

handle 206 pushes the plate 114 to the left

until as many of the gages 111, &c., are en-

I20

gaged as there are places for spaces in the

Iime. In order to readily determine what
amount ot travel is needed for the plate 114,

125

the operator watches the scale 122, which
registers the number of the gages 111, &e.

120 rearward into and across the line-channel
121 and then with his right hand still on the

- With his left hand he turns the gage-block

_]3;3_.




. gages
causes the horizontal rod. 203 to be thrust lon-

10

20

30

35

4.0

45

55

60

65

S

handle 206 thrusts the plate 114 backward |

with his left hand and forces said gages to the
rear, causing them to separate and wedge be-
tween the blocks 112, &c., while the rear-
ward movement of the plate 114 at the same
time gives a rotary motion to the arm 128.
The separation of the blocks 112, &c., as the
111, &c., are wedged between them

gitudinally to the right until checked by the
contact of the block 120 with the end of the
type-line. With his eye on the scale 123* on
the right-hand gage 111 the operator pulls
the plate 114 toward him if said scale 1s 1nter-
cepted between two of its graduations until
the proper graduation-is brought into aline-
ment with the index 1182 on the block 112.

This return of the gages 111, &c., produces

the slight looseness between the block 120
and the type line hereinbefore described.
The arm 224 is next swung to the right until
its further movement is prevented by engage-
ment with the stepped plate 416. With his
hand on the handle 302 the operator then
draws the rod 303 toward him until its ta-
pered gage 304 comes in contact with the
roller 3012 and the wedging action has thrust
the type-line tight against the block 120
through the medium of the gage-block 338,
which is against the end of said line opposite
said block 120, thereby taking up the loose-
ness between the block 120 and the type-line.

The few simple motions enumerated above
by means of their levers and other connec-
tions have brought about the following-de-
scribed adjustments of parts: The move-

ment to the left of the handle 206 as the

plate 114 was brought into engagement with
the required number of gages 111, &e., To-
tated the shatt 1252, which in turn raised the
arc-support 118 to fix the height of the plun-
ger 409 at whatever point is necessary to en-
gage the full number of requisite spaces.
The thrusting of the measuring-gages to
the rear for the purpose of securing the
primary measurement of the line operates
the stepped plate 416 through the medium of
the intervening connections. The swinging
of the arm unfil intercepted by the stepped
plate 416 located the plunger 409 in line with
the space-channel 123, containing the spaces
that correspond with the graduation of the
scale 1232, which alines with the mdex 1182,
and the plunger 4092 in line with the adjoin-
ing channel containing the next larger size
spaces, and the outward pull on the handle
302, to which are connected the members
comprising the difference-measuring elements
located the height of the arc-guide 325 and of
the false-bottom projection 405" to raise and
support the column containing the smaller of
the two sizes of spaces. The column of said

smaller size has been elevated so that the
plunger 409 can engage only the number of
spaces which lie between the top of said

844,561

plunger and the pla;né of the top of the plun-
ger 4(09?.

The displacement of the differ-

ence device also

rests at a height equivalent to that of the pile

of the larger size of spaces required. The

space-dislodging mechanism 1s now located
back of the requisite sizes of spaces, and the
operator
417 and draws the plunger-blades 409 and
409 forward to expel whatever spaces are in
tront of said blades from their channels 123
into the intermediate receiving-channels 521
and 5212. Then after restoring the plunger-
locating mechanism to normal position by

pressing downward on the handles 417 “and

417* the plungers 409 and 409* are forced
downward until even with the real bottom of

the channels 123 to allow the space-columns.

therein to settle down to their normal posi-
tions of rest, and said plungers are moved

backward until clear of said channels without

disturbing the spaces further. By swinging
the arm 224 to the left, the channels 521

and 5212 are brought in line with the plunger

409®, which ejects the spaces from said chan-

nels onto the platform 410 as the operator

manipulates said plunger forward and back,
holding first one of said channels and then

the other in line with the same as said spaces
are needed. The spaces are deposited on the
platform 410 in the path of the words as they
Said words are sepa~

rated from the line and moved along the

are moved to the left.

channel 121 to the galley b by means of a
sharp rule in the hand of the operator.
When the line is justified, the rule 233 1s
withdrawn from the column in the galley 0
and inserted beneath said line, which is then
raised with said column-into said galley and
out of the path of the succeeding line.

While the mechanism shown as embodying
the invention is adapted for handling ordi-
nary type and the invention is especially 1n-
tended for such use, it will be understood

that the invention is not limited to machines

for justifying such ordinary type, but may be
applied also in justifying type, matrices, or
the like of any suitable material and that the
word ‘“type’”is used in this specification and
the claims in this broad sense.
understood also that the devices for measur-
ing the line shortage and dividing such short-
age by the number of intervals in the line to

determine the proper width of justifying--

fixes the location of the arc-
support 326, upon which the plunger 409%

takes hold of the handles 417 and

It will be
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spaces are applicable not only mn machines

for justifying composed lines of type or
matrices, 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-
taces. These caﬂ:ulating devices in the ma-
chine illustrated and described heremn are
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combined with a space-magazine and de- ] reference to the magazine in accordance with

10

20

.2[_5

“vices for supplying and inserting ready-made
spaces; but i1t will be understood that- the
Justifying-spaces, the size of which is deter-
5 mined by these calculating devices, may be
- provided otherwise -than by using ready-
. made spaces, suitable space forming or sup-
- plying and inserting devices being combined
- with the calculating devices for this purpose.
- What I claim as my invention, and desire
- tosecure by Letters Patent, is—

1. In a justifying mechanism, a series of.

gages, means for selecting certain of said

gages equal in number to the intervals in the
15 line under justification, means for advancing
- said selected gages into a limiting space pro-
- portional to the shortage of the line, and
- means controlled. by the movement of the

- gages for predetermining justifying-spaces
for the line prior to the introduction of any
~_of such spaces into the line. - = -
~ 2.'In justifying mechanism, a series of
- gages,meansiorselecting certain of said gages
. equal in number to the intervals in the line
under justification, means for advancing said
- selected gages-into a limiting space propor-
. tional to the shortage of the Iine, and means

" controlled by the movement of the gages for

| : i predetermining  -and selecting - justifying--
"."30, spagces for ( _ _
.+ of any of such spaces into the line.

;;;;

spaces for the line prior to the introduction

3. Injustifying mechanism, a series of Jus-

40

5. In a type-justifying machine, the com-.
. bination with a magazine for justifying-
- spaces, a plunger for ejecting spaces from the
magazine, means for measuring the shortage

© - of an unjustified line comprising a series of

o tifying-gages, means for selecting a number.
- of said gages equal to the number of inter-
35

-+ advancing said gages into a limiting space
~proportional to the integral part of the quo- |
- tient of the shortage of the line divided by |
. thenumber of intervals, means controlled by
sald movement of the gages to predetermine
- and select two sizes of spaces for the justifi-
- cation of the line, a gage for the remainder
of the shortage, and means controlled by
- said gage for selecting the proper proportion:
. 45
4. In a justifying mechanism, the combi-

vals in the line under justification, means for

of each size of said spaces.

- nation of two parts external to a line of type |
- and adapted to be separated an amount pro-
- portionate to the shortage of the line, a se-
ries of wedges, means for selecting a group
~of the wedges equal in number to the inter-
- vals m the line, means for advancing said
- ‘group of wedges between the parts to meas-
~ ure the shortage of the line, and means for
. §§

utilizing the movement of the wedges to de-

termine justifying-spaces for the line.

~wedges, and means for advancing selected

- wedges into a space external to the line and
©iproportional to the shortage, said space-.
plunger being automatically located with |

the amount of advancement of the wedges.

6. In a type-justifying machine, the com-

bination of a space-magazine adapted to con-
tain a limited number of sizes of spaces, two

space - eJecting plungers, and means con-

trolled by the shortage of a line and the num-
ber of word-spaces for locating said space-

plungers opposite the magazine - channels
containing the proper justilying-spaces for

| the lme. -
7. In a type-justilying machine, the com-

75 .

bination of a space-magazine having channels

for a limited number of spaces, two space-

ejecting’ plungers capable of movement lat-

erally and longitudinally of the space-chan-

nels, and means governed by the shortage of
a line and the number of its intervals for lo-
cating said space-plungers in position to eject
by a single movement the proper number

and sizes of justifying-spaces for the line.

S0

- 8. The combination with a space-maga-
zine having a plurality of channels, of two

space-plungers adapted to eject spaces from
adjoming channels of the magazine, means
for moving said plungers relatively to the

9o

magazine to bring them opposite different

channels, and means for imparting an inde-

pendent movement to the plungers length- o

‘wise of the channels, whereby all of the justi-

single movement of the {plungers,
9. The combination o

transversely of said channels and provided

‘with two space-ejecting plungers, means for

adjusting said plungersindependentlylength-

95
fying-spaces tor a line may be ejected by a

. | - & Imagazine having
a series of space-channels, an arm movable

100

wise of the space-channels, and means for

plungers.

10, Ina justify:'_ng'me'chanisni,&_ series of o

oages, each representing the various sizes of

| spaces with. which the machine is pro-
vided, means Tor selecting a group of gages

equal in number to the intervals of a line,
means for advancing seid gages into a space

tain the largest space which will enter uni-

“driving the plungers simultaneously whereby
‘all of the justifying-spaces for a line may be
€éjected by a single forward movement of the

105

110 .

‘proportionate to the shortage of aline to ascer-

I15

formly into the intervals ¢f the line, means

for measuring the remainder of the shortage

which would have to be filled if said maxi-

means being adapted for predetermining the

Justifying-spaces for & line prior to the intro-
“duction of any ¢f such spaces into the line.

“mum. spaces were inserted uniformly, said

120

- 11. In a mechanism for justifying lines 'C'f"

type with spaces of two consecutive sizes, a

space-magezine, a peir of ejecting-plungers

| arranged to eject spaces simultenecusly from
two channels of the magezine, a series of
wedges, means for selecting and driving a

~group of seid wedges corresponding in num-
‘ber to the intervals of the line to -be justified,
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adjustments of said pl

8

means for locating the space-plungers rela-

tively to the space-channels in accordance
with the forward movement of the wedges,
, tapered gage erranged to m

spaces were used in the line, and means con-
nected with szid gage for adjusting one of
seid plungers to select a sufficient number of
le. rﬂ'er spaces to justily the line. |

The means for determmmg the re-

qulred size ol spaces to use in justitying type,
consisting of a plurality ¢f tepering ge ooes end
blccks, mechanism to limit the lsteral move-
ment of the latter in accordanee with the
shortege of a type-line when szid geges are
thrust between smd blocks, a spme—plunger

a stepped plate edapted to mterue}“t the lat
erul movement of szid plunger, and comle(*t—
ing members between szid plate and szid
ge.ges, whereby the edjustments of s21d plun-
ger ¢re controlled.

13. In 2 type—]ustlﬁer n combma,twn, 2,
series of gages grranged adjacent to each
other and external to the line to be Justified,
mezns adapted to engage as many of seid
oeoes as there are intervals in a line, a space-
plunger, and connecting members between
the seme and said engaging means, wherehy a
movement 1s imparted to suid phmfrer 1IN Pro-
portion to the number of gages engaged, for
the purpcse set forth.

14. In a type-justifier, in combination, a
serles of - longitudinally - movable gages, a
space-mag

sz1d plunger relatively to the meagzzine, and

connecting niembers between szid plate and

s21d geges, whereby szid movement of the

plunger is contruﬂed tor the purpcse set

forth.

15. In a type-justifier, in combination, a
series of tapered gages, a series of oppositely-
tapered blocks, means for engaging and ad-
vancing a group of gages, a space-plunger,
connectmg members between the phmfrer
and scid engaging means, a stepped pLLte
adapted to 111terbept the lateral movement of
seid plunger, and connecting members be-
tween sz1d plate and said gages, whereby the
unger are controlled,
for the purpose set forth.

16. In a type-justifier, In combination
with & magezine, a spa(,e-plunfrer edapted to
be cud]us,ted in accordance with Lhe whole
number of spaces required, and a secondery
space-plunger srranged to engege fewer
spaces than said whole number and of a dif-
ferent size from these located by szid first-
mentioned plunger, for the purpose set forth.

17. In a type- ]ustlﬁer in combination, a
space-plunger, eans for edjusting the same
in an approximately vertical direction in ac-~
cordence with the whole number ¢f spaces
required, a secondary space-plunger, and

- means for adjusting the same in an approxi-

ssure the re-
‘mainder which would exist if a single size of

azine, a space-plunger, a stepped
plate e.dapted to interﬂept the movement of

844,561

mately Vertlcal direction to engage less:than
seid whole number of spaces, for the purpose.

set froth.
18. In a type-justifier, in combination, a

space-plunger, means for a,pproxuna,tely ver-

tical and horizontal adjustment of the same,

in accordance with the whole number of one
size of spaces required, a secondary space-

plunger dependent upon said first-men-.

tioned plunger for its lateral adjustment, and
means for adjusting said secondsry plunger
in an approximately vertical direction to en-
gage less than the whole number 1 spaces of

a diﬂerent size Trom those first mdmated for.

the purpose set forth.

19. In a type-justifier, in combination, a
space-plunger adjustable in accordance with
the whole number of spaces required, a.
remalnder measuring device, a secondary.

space-plunger dependent upon the former

lifting device adjustable with said secondary
p]unger in an approximately vertical dirce-

tion by said remainder device, for the pur-

pose set forth.

20. In a type-justifier, in combination, a.
space-plunger adjustable in accordance with
the whole number of spaces required, a.
remainder measuring device, a secondary.

space-plunger dependent upon the former
plunger for lateral adjustment, a space-lift-
ing device adjustable with said secondary
plunger in an approximately vertical direc-

tion by sald remainder device, and a gage-
bleck connected with the remainder. device
and adapted to engage and move a type-line,

for the purpcse set forth.

21. In a type-justifier, in combination, a.

plurality of space- channels two. space-

plunger blades, and a transversely—movable.
arm adapted to adjust said blades 1n opera-.

tive relation with any two of said channels
which are adjacent to each other, for the pur-
pose set torth.

22. In a type-justifier, in combination, a

plurality of space-channels, two space—-

plunger blades, two intermediate space-Te-

CeIvIng chzmnels in front of said first-men-

ticned channels, and a transversely-movable
arm adapted to carry sald blades and said

space-recelving ehannels into operative rela-

tion with any two of said space-channels
which are adjacent to each other, for the pur-
pose set torth.

23. In a type-justif
plurality of space-channels, two space-
plunger blades, two mterme(hate space-Te-
celving Ghannels a - transversely-movable

er, In combination, a

70
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plunger for lateral adjustment, and a space-.
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arm u,daptcd to carry sald blades and said

space-recelving channels into operative rela-
ti~n with any two of said spaece-channels

which are adjacent to each other, and an
ejecter for removing spaces from said inter-
mediate channels, for the purpose set forth.
24. In a type—].ustlﬁer, in combination, a
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~+ . plurality of space-channels having their bot-

- toms on a common plane, a space-plunger
-adjustable n accordance with the whole
-number of spaces required, a remainder de~
5 vice, and a space-lifting bottom controlled
= by said device and adapted to raise a pile of

~spaces in one of said channels adjacent to
-~ sald plunger, for the purpose set forth. =

-' - 25. In a type-justifier, in combination, a
. I00 - gage: '

series of gages, an engaging plate adapted to

- engage as many of said gages as there are

Intervals in the type-line, a guide connected
by intervening mechanism with said plate,
“and a space-plunger resting upon said guide,
15 whereby an approximately vertical move-

- ment 1s imparted by said plate to said guide |

- and plunger, commensurate with the num-

. anism with said plate, and a space-plunger

X o

-~ resting-upon said guide, whereby an approxi-
mately vertical movement is imparted to !
- sald guide and plunger, commensurate with
. thenumber of spaces in the line under Tustifi-
- cation, for the purpose set forth. = -
o 27, In a justifying mechanism, the combi- |
nation of a space-magazine adapted to con-
- tam a limited number of sizes of spaces,

. - space-ejecting mechanism, ard means con-
-~ trolled by the shortage of a line ar.d the num-

" ber of word-spaces for locating said space-
‘eJecting mechanism in position to eject the

- number of spaces of two sizes required to jus-

 tify the line.

28 Im a justi{yih_’-g ‘mechanism, a ustify-
~ ing device representing by its gaging capacity

. :_. _40

xed points along the device the succes-

~sive sizes of spaces, means for multiplying its
- gaging capacity by the number of spaces re-

- quired, means for determining the shortage
~of an unjustified line by a measurement po-

§ 45

~ for causing the said measurement position
-+ to determine the spaces required to justify

sition along the justifying device, and means

~ theline.

29, In a justifying mechanism, a justify-
: ing device mcluding a series of gages, each -
- representing by its gaging capacity at fixed
~points along the gage the successive sizes of
' spaces, means for selecting certain of said |
~ gages equal in number to the intervals in the |
%Ile under justification, means for determin- |

. 1ng the shortage of an unjustified line by a |

50
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xed

sition to determine
Justify the ine. 6o
30, In a justifyirig mechanism, a justify-

al

_ er, In combination, an
‘engaging plate adapted to travel a certain |
. distance for each space required in a type-
. line, a guide connected by intervening mech-

gaged.
- 33. In .
| nation, a series of longitudinally - movable
‘gages, a space-determining device, a stepped
plate adapted to intercept the movement of
| said space-determining device, and connec-
‘tions between said plate and said gages for

ing device representing by its gaging capacity

1ts gaging capacity by the number of spaces

required, means for determining the shortage
| of an unjustified line by a measurement po-
sition along the justifying device, means for
dividing the distance between the fixed .
| pomts by the number of spaces, and means

‘measurement position along the gages, and
‘means for causing the said measurement po-
' the spaces required to

xed points along the device the succes-
sive sizes of spaces, means for multiplying

for causing the said measurement position

and division to determine the number of

31, In a justifying mechanism, a justify-

1mg device including a series of gages, each
‘Tepresenting by its gaging capacity at fixed
points along the gage the successive sizes of

spaces, means for selecting certain of -said

cages equal in number to the intervals in the
1 30

line under just:

cation, means for determin-

> . Swatt - spaces of two sizesrequired to justify theline. =~
- ber of said intervals, for the purpose set forth. | - ‘.

26, Ina type-justi 75

ing the shortage of an unjustified line by

a measurement position along the gages,
means for dividing the distance between the
| fixed points by the number of spaces, and
means for causing the said measurement po-

sition and division to determine the number

of spaces of two sizes required to justify the . .,

lin'e. |

between the space-determining member and

32. In a justifying mechanism, in combi-
nation, a serles of gages arranged adjacent to
‘each other and external to the line to be jus-
tified, means adapted to engage as many of

| sald gages as there are intervals in a line,a
space-determining member, and connections =~
_ _ 95
‘sald engaging means, whereby a movement .
1 1s imparted to said space-determining mem-

ber i proportion to the number of gages en-

a Justifying mechanism, in combi-

controlling the position of

_ t the plate by the
gages. | | B

100

- ~ BENJ. M. DES JARDINS.
Witnesses: I o
Isaac A. Arrew, Jr.,
- Carcy J. DieTRICH.
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