No. 844,563.

B..M. DES JARDINS.

PATENTED FEB. 19, 1907.

. !
. - TYPE JUSTIFYING MACHINE.
APPLIOATION FILED JUNE 4, 1898.
' . 15 SHEETS—SHEET 1.
24 qg. 7
N
505/‘ 719
278 ‘/02 ;2.3
370 , i :
7 ® 9.3 1 2444
o g /%7 = 2
P N S < Yo == I
2?4 27/ ERT s o8
6/ Ak
73?/2' (s ' = fHIT] ey 42
=75 e . ; %
= gﬁ?‘_ i = e @ |j@"mi ; /J 7/> V.
=2 < itz N 452 o4 s, "l '4 el Y /O’/a-g
G 2 [ty 5 WA
Al o el W02
Y S - ; : 797 163
i N\ 2 Z 51
Vs’ 7, i RE = Pt o 56
22 1 ] S VS
Wi (b 85 22 =i
- 245 59, == Eglee |
267 S~ s ] J”“
IR L i
| /75 i = .
- Pl 2774 it A
254 S —
Kb
! |
Withesses: Inverdor:
| WM/ ’7. - W

=

THE NORRIS 82 .35 CO., WASHINGTON, b. C.




No. 844,563. PATENTED FEB. 19, 1907.

B.. M. DES JARDINS.

TYPE JUSTIFYING MACHINE.
APPLICATION FILED JUNE 4, 1898,

- 15 SHEETS—SHEET 2.

%67 /
793 = W /~
7S

@. Kagy
ves™ ¥,
4/3\

Ny NS
YTET 7 T 2
P //'/f tll,%( ; \:_\ 7

#f/dwmﬁ ol
'/‘ ‘.,:’ P % ( [ 9 g Tk IAK\\\\\\;."””
( o s{ ..,,/ //

Hitrzesses : Jreveriror:

Cas A AL llori Zgﬁ&y: %L %\w d@ i

MM/ ZZMY



T gsT

'PATENTED FEB. 19, 1907.

B. M. DES JARDINS.
TYPE JUSTIFYING MACHINE.

APPLICATION FILED JUNE 4, 1898,

No. 844,563.

16 SEEETS—SHEET 3.




No. 844,563.

PATENTED FEB. 19, 1907.
B. M. DES JARDINS.
TYPE JUSTIFYING MACHINE.

APPLICATION FILED JUNE 4, 1898.
16 SHEET8—SHEET 4.

A
(l’ m ”
775 | l ih li LII “Iz ““”, “““,
= | I”V' Im AN
7E/ 77/7/ ”1 o2 s s " 790
7&?\ :_-“l ‘ : 5235 4 n\ Bl = wlzem “” = 73
I SR BT 7
ey L —
A [T e e
==y ! e Gl 0 Soe 4 M| ~/4.2
=== D e if v BT
B e ,‘-.: i 7 }
% T B 41 = =
E g;ﬁg % !“ T T : W75 S5k %M =) 428 N\ e
6o’ 4/} =zl : | & mzreees = AT
4{;2‘ —< T l il 5 ' = "*03 Zé« /f/;fﬁ
. . ,’i ] - / : £ /
269 % BosRr3 Go 27 HANT, A d\/
3oz 20 J‘ P :z; "-040«\}* » ;"‘9{20 /,%}95 400
5 7};2} Sl
l-(—a ‘(—G:
i' & i(f—6’
Witreesses: Lrverdor:

Enn/ // ///Z/ZZE—M/




PATENTED FEB. 19, 1907.

No. 844,563.

‘B. M. DES JARDINS.
“TYPE JUSTIFYING MACHINE.

APPLICATION FILED JUKE 4, 1888.

15 SEEETS—SHEET 6.

258 A

/7 )
#60 / /‘,(/,{7
= 4—//" ///;; /// . /26
I ISRV 7
s '} L 2 3 0%
7 v S c4
LO4 /; SNV L 4C A 7
278> S
20 iRy N 5/
e L B
Lo5 ) RSP~ 7;;
/s / B~ i 2=
0. 7 N
S /; l ~S I ) ’7‘9’/
20 N2 T 7N 4t
/77 - £ /§ / ; & ] ‘\«; \\»{ \ /‘9/
e D > ‘g S ' ” .
\\ 'Sy N 1 ‘LI L 730
227 o v / 3 il S N Vel
o, JA- TR/XVE s/
F7 /2, < L2, s
2t P 0 PRI TP S A NI NS e
/ Z vof S ‘Ip///" ,T “Itl "\\\4///&’ ) oz
R TS 2, ‘8%’\ ! 77, i \}{//I
/&« A |1 I s Fe0l 177 ! R / 4
/ By ———f——— N/ /
,,‘/ - // | ]xll < ; > ” ,’A\‘ A ,"// 723
A s ¢ \‘L 4 I il
o N 85 Lyl
4 4 /,// N (—‘ S / /
,/'///’| b \ :\K_/ S~ ], 9) &4 4 ‘
! i SN A V74
x; ! \:\ ! Y
\2O02 =
i -
' , -7 -
]
79
/77 ,
Witresses: lnverdor:

d‘/m///jm»t/

THE NORRIS PETERS €O, WASHINGTO., D. C.




FRAMNER'S ROOM.

.

PATENTED FEB. 19, 1907.

No. 844,563.

B. M. DES JARDINS.
TYPE JUSTIFYING MACHINE.

APPLICATION FILED JUXE 4, 1898.
: v 15 SEEETS—SHEET 6.

/30 &g
30 SO026%
2534
o ’Iz/ 7
G, 7 ‘““Imlllm“m ',/0 W'T"\ ' J-.?g._? /

3 ‘ll. n ¢ ‘
IR AR
U e SN
N i

iy, 27
Ul {@__:_

8/

S oA
WA l///Ihm 22 /
|{|//,,}"m- -~ [

|

iR
U

S
Wyt

!!5 it

i g
i
~ 4 A

I
!

LRSS 7

|

QI =
A 4

Witnesses: Irveritor:




No. 844,563. PATENTED FEB. 19, 1907.

B. M. DES JARDINS.
TYPE JUSTIFYING MACHINE.

APPLICATION FILED JUNE 4, 1898.

15 SHEETS—8HEET 7.

7/ G- oc
=y /z//
Ny % /.
4(/2 / 1;' /
vy S A //3 278
773 N/ S$ _ wff
o s / .
/04
//3 -
77 2 Vi
R3] @ N TG
00 R : i V&S //‘9
’ "» N g 9O
i e oS 53 G35
& ! ‘é
7 537 501770 N .
S N
2 N89S 4Eo VK3
% o 55p 7851 N DA
W&, TS [ iy vt .
/,.f < Y ee e /7/ ) "r“. g /’ Ve 7/5
/ /7\5\ : , B 72_0;6,"/ //,,/
» ; ] i Vi
7’73 . :’ /.'r e
NP N
;7‘!'),:'},/' X 7495
= // 720
4
Witriesses: Irveritor:

Enrar A FLt5er msw}om

{

THE NORRIS PETEKS €O, WASHINGTON. 0. C

WARE

Lty



276. TYPE SETTING,

. . “ . B P T
. N G WPl s de e NS NS

No. 844,563. PATENTED FEB. 19, 1907.

B. M. DES JARDINS,
TYPE JUSTIFYING MACHINE.

APPLICATION FILED JUNE ¢, 1898,
15 SEEETS~—BHEET 8.

i SS9 e
///" ‘
]/7 /39 %1
iq,8 G|}
y ]i}
= HEE: S /29
=
=T
=

VR | e

TR T

&3 = Al
7 = | - = il 04 il 11.7'1'

i

=

i —
5 L] i

i

. PS4 Vs
Witriesses: Jriveritor:

ot e :&»;MM

&é /WWO(/

THE NORRIS gmsas CO., WASHINGTON, D. C



No. 844,563. PATENTED FEB. 19, 1907.
) B. M. DES JARDINS. ‘

TYPE JUSTIFYING MACHINE.
APPLIGATION FILED JUNE 4, 1898,
15 SHEETS—8HEET 9.

SIG-
%
/3.
ﬁg, 7 /2, LIk
il
1
= /0
R =N 1 P
A% Y
36 =
V272N NS v
&3 m N 77 AN =2
29. 250 i 2020 F=A 14

60/ = ! I = :1‘
| cRAl ]
?J/ 775 . S e ; -
: i 12N By ! 70
éj "‘ ‘ I” eri ‘I al
2| EactiSa - 7
— 52X E ‘B !
I gea 4o A 7= ‘f‘i “ //‘{
= <.
Il S — :'=; !3
' e A I“;iils'll " i l E h
O )
S 754 73
Witresses: ' [Irverdor:

Crrar A Akl fﬁ%;/jé MCZ%W

’ “
‘hs NORRIS PETERS cJ.. WASHINGTON, D. C.




PATENTED FEB. 19, 1907.

B. M. DES JARDINS.
TYPE JUSTIFYING MACHINE.

APPLICATION FILED JUNE 4, 1888,

No. 844,563,

16 SEEET8—SHEET 10.

AN
\\\\\;‘&\\\\}m§\

295 fE=
T
295 = u
w755 RNV ‘ AR
3 s 55 \%Il“l“l\ll
¥ oy 9 T4 :n[llnmmg
Al =
376 i

Witresses: [rwverdor:
&/Va/,/ g Ve . .
‘ - .

FHE NORRIS PETERS GO, WASHINGTON. D. €.




No. 844,563.

o

PATENTED FEB. 19, 1907.

B. M. DES JARDINS.

TYPE JUSTIFYING MACHINE.
APPLICATION FILED JUNE 4, 1898.

15 SEEETS—SHEET 11.

Tl "“"M

)
N mmm‘all oM Il

‘ |‘l H‘h" L] }
Rz

S|

. 2.
Sl g Y — Iu
97 CERVWYW

N 243

e
13:‘:. i

[l

— [revenior:

gt

N
=l

Witnesses:

£ roRRrS PETERS CO.. WASHINGTON, D- €.

{




—_—

No. 844,563.

GXAMINER'S ROOM.

PATENTED FEB. 19, 1907.

B. M. DES JARDINS.
TYPE JUSTIFYING MACHINE,

APPLICATION FILED JUNE 4, 1898.
16 SEEETS—SHEET 12,

RS €O, WASHINGTGN, D. €.

.,
z
n
o—
2
3
e
h]
n
-



No. 844,563.

PATENTED FEB. 19, 1907.

B. M. DES JARDINS.
TYPE JUSTIFYING MACHINE.

APPLICATION FILED JUNE 4, 1898.

1_1‘

.lllhéili n

15 SEEETS—REEET 13.
/2,

Wiy

[I

|l
)
.

Wilresses:

s L LL N
B eriBans,

al Y,

[nveritor:

THE NORRIS PETERS CO., WASHINGTON, D.C.

{




%‘ﬁvy@w

WA e

Jey

THE NORRIS N:vt—«s 0., WASHINGTON, D. €.

e h
< K
i &
- =)
) 7
i~ - ) 7 ﬁm 0%
a @
E v
% (e N
M . =AW
=g T IO \\\\\\\\\\\\\\\\\
o m g’ Lo 2
— Nzl
a s e, .
== Z/4
== 8
=3 488
Qe
i 2 /2 eos
=2y
] 174
/m £ M
H bl AL
B
e/ /s
. /
90% z-ﬁ#@mﬁb
. ?fffffffffﬂﬁf
[on]
«©
Q.
<H
-
(=]
S
=

SSES:
S Lh M,

Z]J

iz
Enrns



'PATENTED FEB. 19, 1907.

B. M. DES JARDINS.
TYPE JUSTIFYING MACHINE.

No. 844,563.

o APPLICATION FILED JUNE 4, 1898, .
15 SEEETS—S8HEET 15.
Fig. 25 HegZ7.
HOO 4
‘Ko = .99 = Loz
ad /

Fig.32. [Flig. 33

O Yoo2 oo roo™t woas 4rooE

F&g Su, V. 1:7.5;, L7g.36 VA7 &7 | Leq.as

s o6
O 100 z : ;,1.00[ 4002 110 oL?

Witresses: ]7?09;750 r

L]

THE NORRIS PETERS CO., WASHINGTON, . .

e v ey



G

10

UNITED STATES

PATENT OFFICE.

BENJAMIN M. DES JARDINS, OF HARTFORD, CONNECTICUT, ASSIGNOR, BY
MESNE ASSIGNMENTS, TO THE UNITYPE COMPANY, A CORPORATION OF

NEW: JERSEY.

TYPE=JUSTIFYING MACHINE.

No. 844,563.

Specification of Letters Paient.

Patented Feb. 19, 1907,

Application filed Jtne 4;1898, Serial No, 682,866,

To all whom it may concern:

Be it known that I, BEngaMin M. Des JARr-
DINS, a citizen of the United States, residing
at Hartford, in the county of Hartford and
State of Connecticut, have invented a new
and useful Type-Justifying Machine, of which
the following 1s a specification.

The improvement relates to type-justify-
ing machines, and consists of improved and
suitable automatic mechanism incidental to

- the various requirements necessary to com-
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pute and justify incomplete lines of type and
properly arrange them in a column on a re-
ceiving-galley.

The herein-deseribed embodiment of my
invention - relates to improved automatic
mechanism whereby the main computing or
dividing instrument employed is supple-
mented by a gage to determine the number
of units in the remainder. After the line has
been divided into as many parts as there are
spaces required and the resultant member of
the instrument has located approximately
the largest size of available space values
which may be inserted therein the remain-
der-gage is used to determine the amount left
over from the first process of division. This
action of the gage operatively reduces the
amount of that remainder into a given num-
ber of parts, which are made mechanically
available by the automatic mechanism em-
ployed to introduce the required combina-
tion of spaces into the line. In this particu-
lar embodiment of my invention the remain-
der devices are made in a more simple man-
ner than I have heretofore been able to do it
to represent and determine the total number
of space differences or units necessary to fill
out the deficiency which would remain if the
line was justified from the smaller of the two
neighboring sizes between which the quotient-
indicator of the division happens to fall. The
improvement particularly provides simple
and direct operative means whereby the de-
ficiency is satisfied by employing a due pro-
portion of each of the two neighboring space
values first indicated.

The invention further consists of other de-
vices incidental to putting the main improve-
ment into a more efficient and simplified or-
ganized mechsanical structure for the purpose
of carrying out the automatic performances
incidental thereto. Among such improve-

- ments are the more mechanical constructions

f gqld the

of the two similar controlling mechanisms—
the one for engaging the pemainder, whereby

(3}
wn

it may be mechanically operated upon at the

time predetermined for changing from one
size of spaces to another, and the other for
the purpose of directing the mackine in its
irregular interm:ittent line actions during the

operation of handling the words and spaces. -

Theinvention also comprisesimproved means
whereby the main and the remainder compu-

tations may be transmwitted for directing the

necessary automatic operations.

In my improvement the lines of type are
first set with thin separators between the
words, which preferably do not project be-
yond the regular outline of the'type-body,
with the regular thin separating brass rules

usually employed by printers between said-
lines to protect the uneven ends thereof,leav-.

ing the ¢olumn of composed matter in fair
condition to be clamped and have the regular
proof taken therefrom.
placed on the machine and automatically
pushed forward until the first line with its

6o

75

This column is then -

separating rule is engaged by the line-han-

dling mechanism therein.  Said line % re-

porting-rules, clamped against a fixed abut-
ment, and the places for spaces or the separa-
tors’counted. The clamping of the line de-
termines the exact length thereof, including:
the temporary separators, while the-counting
of the said separators determines the number
of spaces required. The main computing
instrument then calculates the difference be-
tween the separators used and the actual size
of the spaces which would be required if the
machine was provided with an infinite num-
ber having imgn.itesimal differences. A suit-
able index indicates boldly what the spaces
are with which the machine is provided and
is also made to communicate in a special
manner all the intervening possible sizes.
The machine having determined upon these
two resultants, the quotient of the shortage
by the number of spaces and the number of

8o
moved from its position between the two sup- *

85 -

[¢]¢]

95

T00

space units contained in the remainder, then "

proceeds to remove the original dividing
spaces or separators, inserting the required
value in the places thiereof. The difference-
controller determines the time when the op-
eration upon one size of spaces is changed to
a similar ogeration on the neighboring size,

-

clutch-controller determines - the

105 -
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length of time the automatic line mechanism
shall be suspended during the handling of
each line to compensate for different num-
bers of spaces in different lines.

The improvement further comprises posi-
tively-operated devices for combining spaces
to make up-the requisite values and for in-
serting them into the incoming type-line, and
also consists of simplified means for deposit-
ing the line in the receiving-galley after the
justification is effected and introducing the
leads into the type-column.,

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 right end elevation of said ma-
chine; Fig. 3, a left end elevation of the same;
Fig. 4, a plan view; Fig. 5, a transverse ver-
tical section looking in the direction of the
arrow 5, Figs. 1 and 4 showing the positions
of the cams as the line leaves the plane of
the feed-galley; Fig. 6, a transverse vertical
section looking in the direction of the arrow
6, Figs. 1 and 4, showing the positions of said
cams after the operation of the computing
devices takes place; Fig. 7, a view similar to
the two previous ones, showing the positions
of said cams at the beginning of the line-feed-
ing operation; Fig. 8, a front operative view
of a part of said machine, showing the start-
Ing ‘positions of the members belonging to
the main computing device; Fig. 9, a front
operative view of the members belonging to
said computing device, showing their posi-
tions after the measurement has been taken;
Fig. 10, a front operative view showing the
parts belonging to the remainder or differ-
ence and clutch-controlling devices, at their
starting Eositions; Fig. 11, a front operative
view of the controlling devices, showing their
positions at the instant of the performance
of their work; Fig. 12, a detached left side
view of portions of the electrocounti
mechanism; Fig. 13, an enlarged detache
plan view of the line-receiving and galléy-
feed mechanism; Fig. 14, a left elevation of
said mechanism, enlarged and dstached;
Fig. 15, a detached front view of the chan-
nels between the two galleys and of the
space-collector, showing the latter in the act
of receiving spaces from the space-channels;
Fig. 16, a similar view to the previous one,
showing said collector in the act of discharg-
ing a space value into the cut-off channel;
Fig. 17,a view of the above-mentioned parts,
showing the position and condition of the
cut-off or galley-feed channel just prior to
the transfer of the line onto the receiving-
galley, also a section view of portions of the
electrocounting mechanism; Iig. 18, a simi-
lar view showing the justified line on said
galley and the position of the channel mem-
ber which transferred said line; Fig. 19, a

1 25

horizontal sectional view of the galley-feed .
channel members at the instant of discharg-

ing the line in the direction of the arrow 19,
Fig. 18; Fig. 20, a side view of a separator
without nicks; Fig. 21, a side view of a type-
body with nicks; Fig. 22, a bottom view and
partial section of the rule or lead distributer
and the line-clamping members in the direc-
tion of the arrow 22, Fig. 23; Fig. 23, a left
side view of the same; and Fig. 24, a horizon-
tal sectional view of the rule-feed or lead-in-
serting device looking in the direction of the
arrow 24, Fig. 1; Fig. 25, a side view of the
forms detached from the machine; Fig. 26, a
side view of the forms on a different line:
Fig. 27, a detail view of the cam carried by
the form-shaft; Fig. 28 to Fig. 38, inclusive,
detail views of the separate forms.

Similar letters and figures of reference des-
ignate like parts in the drawings and speci-
fication.

In practice the machine is inclined back-
ward at a suitable angle to handle loose type-
lines; but for the sake of convenience in the
description and the front views in the draw-
ings it is referred to and shown as standing in
a vertical position. As far as practicable
the description will follow the type-line in
the order of its travel from one galley to the
other. The fact is to be kept in mind that
the machine simultaneously scts upon two
lines at a time—that is, the column is moved
along the lower galley, a type-line is thrust
forward, engaged, and the calculating de-
vices adjusted while the spaces are being in-
serted in the preceding line.

As far as practicable the reference-numer-
als herein employed conform to the following
order or arrangement, the numbers for the
different grand divisions being taken from
each one hundred figures respectively em-
ployed: The figures employed which are be-
low 100 are the numbers in the drawings
used in connection with the direction-indi-
cating arrows, and broken lines are employed
with said numbers and arrows to show ap-
proximately at what part of the figures the
correlative figures or parts are taken, the ref-
erence-numbers being ample to identify the
parts shown. The figures employed from
the first one hundred numbers above 100 re-
fer generally to the primary measuring ele-
ments accompanying type-engaging parts
and other miscellaneous mechanism, those
above and including 200 to the difference de-
vices and accompanying parts, above and
including 300 to the space-dislodging mech-
anism and parts relating thereto, above and
including 400 to the mechanism which feeds
the spaces into the line and such word-han-
dling mechanism as is closely related thereto,
above and including 500 to the separator-
handling mechanism and allied parts, above
and including 600 to the automatic word-
actuating mechanism and parts relating

I
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‘nally-reciprocating motion.

thereto, and above and mcludlngﬁ 700 {;o‘ﬂf;he

automatic line-actuating mechanism. It is
understood that the several members of this
machine are suitably journaled to or other-
wise mounted in the frame A, in all cases not
specifically provided for. The word-shaft
600 is driven by a belt (not shown) sround

. the pulley 601.

_ The lower galley a contains the unjustified
lines of type-1212, Fig. 1, the bodies of type

contained therein having the regular foun-

dry-nicks 150 and 151, Kig. 21. The words
in the galley a are separated by the plain
metallic separators.152, Fig. 20, which are of
the same size as the type-body, but having
edges without any nicks corresponding to
said foundry-nicks of the type. The loose

uneven type-lines are separated from -each’

other by the regular printers’ leads or
brasses, herein termed ‘‘separating-rules”
153 to distinguish them from the separa-
tors 152.

The galley friction-blocks 154, such as are
ordinarily used in type-setting machines, are
inserted against the unprotected ends of the
column of type 1212 in the galley a and b.
The column of unjustified type in the galley
is moved to the left by the traveling pusher-
arm 155. Said arm has its bifurcated pro-
jection 156 extending into the opening of the
friction-block 154, locking it into operative
engagement therewith and holding the two
against any right or left displacement with
reference to each other.

To move the column of type in the galley a
one line at a time, a longitudinally-movable
column-feed ratchet-rod is employed, said
rod being operatively connected to the trav-
eling pusher-arm 155 and actuated intermit-
tently by the line-shaft 700 through the me-
dium of suitable connecting mechanism de-
scribed below.

The column-feed traveling hub 157 of the
arm 155 is mounted on the ratchet-rod 158,
said hub being provided with the spring-ac-
tuated column-feed pawl 159, mounted in a
slot opening in the bottom thereof and which
is pivoted thereto. A spring is inserted be-

tween the left depending end of the pawl 159

and the side of said slot to keep the right en-
gaging end of said pawl upward, and by
means of this spring-actuated pawl said hub
is operatively engaged by the ratchet-teeth
160 of the rod 158 during the left longitudi-
nal motion of said rod. The ratchet-rod 158
has its slide-bearings in the middle and right
end brackets of the frame A. It is provided
with the projecting engaging pin 161, opera-
tively engaged by the reciprocating column-
feed arm 162, the latter being pivoted to the
frame A by the stud 163, and through said
arm Said ratchet-rod is given a longitudi-
Said arm 1s pro-
vided wifth the cam projection 713, opera-
tively engaging the surface cam 715 of the

344,563

] ;ﬁ,w’éa

line-shaft 700, being pressed against its left
face and into the depression 716 by means of
the coiled spring 714, which has its rear end
fastened to the frame A and its right end to
the feed-arm 162. The movement of said
ratchet-rod to the left causes one of the teeth
160 to engage the feed-pawl 159 of the trav-
eling feed-arm 155 and push the column in
the same direction until the first line of type
is in an engaging position within the ma-
chine. When said ratchet-rod is returned to
the right, it passes under tlie pawl 159
through the hub 157 without disturbing the
arm 155 or the friction-block 154, said return
motion also releasing the pressure from be-
hind the column of type. A repetition of the
movements above described takes place for
each line of type, and a succession of actuat-
ing engagements follows the friction-block
154 wherever it may be. By means of the
operation of the column-feed just described
the left end unadjusted line of tl.e column in
the galley @ becomes located over the line-
lifting plate 202, with the left separating-rule
153 against the column-feed-stop block 201,
forming the left wall of the -column-feed
channel 121. .

The line of type 121* being released from
the tension of the column-feed device is now
free to be moved forward by the lifting-plate
202 and then transferred into the channel
182, which is especially termed the “ measur-
ing-channel,” where it is brought into engag-

| ing relation with the computing devices de-

scribed further on. The line-lifting plate
202 has its slide-bearings in the central
bracket of the frame A and starts with its for-
ward edge in line with the bottom of the gal-
ley a, forming a continuation thereof, then
serving as a suitable bottom for the column-
feed channel 121. By being transferred
forward the plate 202 forms a similar bottom
for the measuring-channel 182 and again for
the feed-channel 183. Said plate is operated
through the medium of the connecting-red
719, the operating-arm 720, and the supple-
mental operating-arm 718, which has its pro-
jection or roller 721 engaged by the grooved
cam 722 on the line-shaft 700. The arms
720 and 718 are pivoted at 723 to the frame A.

In order to.obviate the displacement by
turning of the upper character of the type-
line when the gage 120 is removed therefrom
upon the completion of the operation of the
computing devices and to securely hold said
line in a compact form during its entire up-
ward travel, I employ the mechanism de-
scribed below to clamp the same. -

The clamping-arm 233 is pivoted at 234 to
the frame A and projects forward with its
contact end 235 offset to the right into the
channel 182 through a slot in the left chan-
nel-wall. The cam-plate 236, extending be-
low the arm 233, is adapted to be engaged by
the roller 239 on the left side of the hifting-
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plate 202. On the right side of said arm is
the resilient engaging finger 240, fast at its
rear end thereto and passing through a suit-
able opening in the contact end 235. The
hooked free terminal of said finger enters the
channel 182 through another slot in the wall
thereof and engages the hook 207. This fin-

ger is provided with the right incline 241,

Between the plate 202 and the arm 233 is the
throw-off bar 242, pivoted at 243 to the frame
and connected to said plate by the pin 244,
extending through a suitable slot in said bar.
The pivot 243 also passes through a slot in
the bar 242, the slots therein being necessary
to give the required amount of play to said
bar. The arm 233 is pressed downward into
engagement with the roller 239 by a spring
(not shown) affixed at its rear end to said
frame. ’

The sleeve 205 is pivoted at 246 to the
blade-mounting block 237, which slides up
and down on the guide-rod 277, as elsewhere
explained. The rod 206 operates through
the sleeve 205 and is provided at the top with
the rearwardly-extending hook 207, which
plays in the various channels. Between the
base of the sleeve 205 and the stop 208, fast
to the rod 206, is interposed the spring 209.
The stud 210 on the front of the sleeve 205
passes through the pivot-opening 246 in the
block 237 and carries the finger 211 rigid
therewith and engaged by the dog 212,
sleeved on the rod 206 above said sleeve.
The dog 212 and the hook 207 are normally
retained in the same straight line by the
spring 213, fastened at its upper end fo the
rod 206, and at its lower end to said dog and
the pin 214, extending from said rod into a
slot 1n the dog-sleeve. Said slot and the pin
214 allow a slight turn to be given to the rod

206 against the spring 213 when the hook 207 |

1s moved to the left by a displacement of the
upper channel in that direction. The spring
247 encircles the stud 210, being attached at
opposite ends to the fipger 211 and the block
237, respectively, and serves to normally rock
said pin with attached parts to the left; but
said parts are actuated in the opposite direc-
tion against the resiliency of said spring when
the hook 207 passes out of the channel 521.
In operation the arm 233 is elevated by the
roller 239 as the plate 202 is thrust forward
to admit the type-line beneath the end 235,
the rod 206 being drawn upward against the
spring 309 at the same time. When the
roller 239 gets by the rear projection on the
cam 236, the spring 245 forces the end 235
down onto said line and securely clamps the
latter between itself and the block 138. The

end 235 comes in contact with the line in.

front of the gage 120, so as not to interfere
therewith. After said gage has been re-
moved the plate 202 advances the type-line
nto a position below the channel 183, at the
same time carrying it between the hook 207

“channel.
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and the blade 200, where it continues to be
securely held through the medium of the rod
206 and the spring 209. As the plate 202
moves forward to transfer the type-line from
the channel 182 to the channel 183 the roller
239 encounters the forward projection on the
cam-plate 236, and thereby raises the arm 233
and the hook 207 to provide a clear passage
for said line. When the roller 239 clears the
cam-plate 236, the hook 207 settles down
onto the top of the line.
ment of the plate 202 has driven the bar 242
against the incline 241 and forced the finger
240 out of contact with the hook 207. The
line is held by said blade and hook until the
upper channel is reached, when the hook 207
passes out of the top thereof, down the cam-
way 248 on the right side of the channel
members, which have shifted their position,
as will appear ‘at the proper time, through
the channel 183 to its former position in the
channel 182 on top of the finger 240, the re-
turn of the plate 202 having released said
finger. It will be understood that the move-
ment of the sleeve 205, which carries the rod
206, is coincident with. that of the blade 200,
elsewhere detailed, since said sleeve and
block are both secured to the block 137.

The rule-distributer is described as follows:
On its left near the front end the lifting-plate
202 is provided with the rule-removing snap-
hooks 217, the spring-shanks 218 of which
keep them continually pressed to the left.
During the first part of the forward travel of
said Iifting-plate the spring-hooks 217 are
thrust inward by the contact of their incline
219 against the edge of the separating-rule
153, which lies against the stop-block 201 to
the left of the type-line, said rule being re-
tained in that position by the overhanging
rear edge of the channel-wall. Said stop-
block is screwed to the plate forming the left
walls of the lower channels and can be ad-
justed right and left to compensate for differ-
ent thicknesses of the separating-rules 153
which may be used. It has fastened thereon
the detent-springs 215, the rear ends of which
are offset to the right and lie in the path of
the hooks 217, said path being in a plane be-
yond the right edge of said stop-block.

The operation of the line-lifting plate has
been explained, and it will now be necessary
to indicate the operations of the rule-distrib-
uter. The two divisions of the machine
above designated-—namely, the lifting-plate

and the rule-distributer—are in a measure

codrdinate, and their purpose or use is to re-
move the rule from the type-line acted upon
and to transfer said line into the measuring-
In the forward movement of the
lifting-plate 202 the hooks 217 pass by the
rule 153, which rests against the stop-block
201; but upon the return of said plate said
hooks, which snap to the left over the front

edge of said rule during the forward move--

The forward move--
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ment of said plate, carry the same backward
bevond the detents 215 and allow it to drop
clear of the machine into any suitable recep-

tacle. The detents or springs 215 bear upon
the rule while it is being actuated by the
hooks 217 to prevent displacement of said
rule during this last part of its travel.

The computing devices, into engagement
with which the t¥pe-line is transferred when
pushed forward into the measuring-channel
182 after leaving the column, will next be
described. _

The first step in the present mechanical *
operation consists in clamping the type-line
in said channel by means of a gage which 18
automatically moved from a given starting-
point into contiguity with the end of said line
in the manner directly to be expla.ned.

While the line of type 121 is held in the
channel 182 it rests against the end of the
lifting-plate 202 and upon the base of said
channel, which consists of the abutment-
block 138, a plate rigidly fastened to the
frame A. The type-line-measuring gage 120
is rigid with the line-measuring slide-rcd 119,
which is fastened to the measuring-bar 119
by means of the connecting-block 1197, Fig. 6.
The rod 119% is suitably journaled to the mid-
dle bracket of the frame A. The bar 119 has-
a longitudinal movement in the boxes 124
and 126, fastened to themiddlebracket of the
frame A for a distance corresponding to the
ageregate difference between the separators
152 and the spaces required to fill the type-
line, and it is held with a constant down-
ward tension by means of the coiled spring
129 on the rod 119% interpcsed between the
upper bearing of szid rod and the stop 107,
fast thereto. Said line-measuring bar being
supplemental to the measuring-gage 120 is
necessarily provided with the projecting
T-blade 112, described farther on.

The bar 119 through the medium of the
rod 1192, the clamping-arm 731, the exten-
sion 730, and the projection or roller 732 is
operated against the action of the clamping-
spring 129 by the surface cam 733 on the
line-sheft 700. The arm 731 and extension
730 ure pivoted at 729 to said middle
brocket. The rotation of the cam 733,
ghrough the intervening mechanism, causes
the gage 120 to be removed from the path of
the advancing type-line on the plate 202 and
to cecupy its highest position, which -1s a
little above the upper extremity of the re-
quired or total length of said line when justi- |
fied to allow for measuring « line that must
be shortened in order to be justified, as will
wppear more clearly hereinafter. Afterthe |
line has been introduced into the channel |
182 the turning of the cam 733 allows the |
spring 139 to draw the gage 120 down onto ‘
the top of said line, thereby clamping.it. In |
changing position from its upper station to
the end of the actual line the gage 120 travels |

{
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a distance equal to the difference between
the present separators and their displacing-
spaces when said line is too short, szid differ-
ence being the interval between the length
of 2 justified line and that of the short one
whieh is covered by s2id travel; but when the

line is too long the distance left untraveled by

szid gage is equal to said difference. Ttwill
be understood from the foregoing that the
gage 120 in its movement from the starting
position to the end of a short line passes an
imaginary point representing the required
type-line length, and the distance traveled
below that point constitutes the measure-
ment, while for a line that is too long the dis-
tance untraveled above said point constitutes
the mezsurement. The imaginary point re-
ferred to in the previcus sentence has a real
existence in the contact-block 136, as will be
clearly shown hereinafter. As a rule the
unjustified type-lines are too short, seldom
too long, and the description generally ap-
plies to the former conditionor line shortages;
but the machine is equally capable of acting

_upon lines that are too long, as the previous

statements indicate.

After the type-line has been clamped with
jaws adjustable with. reference to the length
of seid line in the holding device which agrees
substantiallyin size with the height and width
of type, all as elsewhere described, the count-
ing mechanism comes into operation for de-
termining the number of spaces required and
supplying the divider for the quotient sought
by automatically counting the intervals be-
tween the words in said line. ach separa-
tor corresponds substantially with the body
of a type character, but must project at
some one or more points beyond said body in
order to afford a place of contact for the

-counting mechanism, which I will now pro-

ceed to describe and explain.

The electro-contact-point 170, the electro-
conductors 171, and the electromagnets 172
are embraced in the counting mechanism,
together with other parts about to be men-
tioned. The slide or support 173, which
carries the contact-point 170 over the vype-
line, extends on the right side of the lifting-
plate 202 and reciprocates in suitable boxes
projected from the middle bracket of the
frame A. The arm 736 is loose on the rock-
shaft 790 and has its projection or roller 737
in engagement with the cam 738 on the line-
shaft 700. Said arm through its connect-
ing-rod 176 operates the support or slide 173.
Said slide is movable in its bearings a dis-
tance slightly in excess of the length of the
longest type-line which the machine is capa-
ble of handling. . It is hollowed out some-
what in the form of the letter E to make
room for the fiber plate 175, which insvlates

the yielding contact-plate 177, fastened on

the outside thereof. Said contact-plate is
also somewhat longer than the type-line.
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The contact-spring 178 is fixed against the
outside of the line-feed-channel wall and is
split at one side to provide the integral pro-
jection 184. The projection 184 extends
nto the path of the yielding plate 177 in the

slide 173 and is capable of pressing said :

plate slightly to the left.
170 is secured to the center of the plate 177
and passes through a suitable opening in the
insulation-plate 175 and the slide 173, ex-
tending a short distance beyond the latter
into the measuring-line channel 182. Said
point passes freely through the groove made
by the foundry-nicks of the type, the groove
140 in the measuring-gage 120, and the
groove 141 in the abutment-block 138. The
cam 738 actuates said slide at the proper
time through the intervening mechanism,
causing it to move downward the full dis-
tance of its travel or a distance slightly in
excess of the length of the type-line 1212,
the point 170 being provided with a per-
fectly clear passage, as explained above, ex-
cept where it encounters the metallic sep-
arators 152, in passing over which an elec-
trical contact is made. The resiliency of
the spring projection 184 enables the point
170 to pass the separators 152 without un-

. necessary friction, but at the same time
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furnishing the right amount of energy for
the proper electrical contact. The con-
ducting contact-spring 178 is insulated from
the machine by the fiber plate 169 and has
connected therewith one of the conductor-
wires 171. An electric battery (not shown
in the drawings) has one pole connected di-
rectly to the frame of the machine and the
other to the second conductor 171 from the
magnets 172. The circuit over or through
which the electrical current must pass from
and to the battery every time said circuit is
completed by the contact between the point
170 and a separator 152 is made up of the

two conductors 171, the magnets 172, the !

The electropoint ;.

spring 178, the plate 177, and the frame of

the machine. Every time said circuit is
completed in the manner designated an elec-
tric pulsation is sent through the magnets
172.  Each of said pulsations depresses the
armature 179 on the magnet-arm 180 against
the tension of the spring 181 and operates
the escapement 118, thereby allowing the
counting-escapement rack 122 and the slide
tangent-bar 117 to move downward one
tooth at a time under the influence of the
spring 139, which extends between the up-
per end of said bar and of the bearing 127.
The vertical rack 122 is located in the rear
of the bar 117, to which it is rigidly fastened.
The arm 180 is pivoted to the extension from
the frame A that supports the magnet 172,
and the escapement 118 is suitably pivoted
to said arm.

The mechanism and

. its operation just de-
seribed has fully

revealed the interrelation |

844,563

of the two vertical slide-bars 117 and 119,
with the means whereby the former is dis-
placed one step to represent each space
which the line requires and the latter an
amount equal to the full shortage of the
line, less the temporary separators between
the words.. The remaining details of the
computing devices will now be deseribed, and
a. description of the mechanism and opera-
tion will be supplemented by an explanation
of the underlying principles upon which they
act.

The main computing element is comprised
in the bar 111, which is inclined with refer-
ence to the number of intervals in the line to
indicate the number of spaces needed in the
t1pe-line being measured. This bar is a

straight edge attached near its left end by

the pivotal support or pivot 110 to the frame
A. The center of the support 110 in this
construction indicates the required type-line
length. The upward and downward in-
clines of the bar 111, taken on either side of
its pivotal center, are used for measuring the
amount of difference existing between the
unjustified tipe-line and the length required
by the width of the column or page for
which said line is being justified, the relation
of its position to the line-gage designating
the amount of shortage (or excess) and the
degree of its incline denoting the number of
spaces required. : :

The amount of taper or incline in the com-
puting-bar 111 is changed to suit the num-
ber of spaces required, so that the same
indexes which designate the sizes of spaces
required are emplo.ed to designate the full
amount of deficzency whatever mav be the
number of parts into which this deficiency
must be divided. That portion of the bar
111 extend:ing left of its pivot 110 constitutes
an oppos.te gage to that emploied to meas-
ure deficiences and is emploied for deter-
mining the amount of reduction which a line,
with its separators, may need in case its
length is slightly in excess of the measure-
ment requived. The pivot 110 projects
frontwardly and rotates in the frame A, the
bar 111 being rigidlv secured to said pivot.
The right-hand end of the bar 111 is engaged
by thebox 114, connected to theslide-bar117
by the pivot 115. The path of the vertical
travel of the bar 117 is on a tangent to the
arc described by the radial bar 111 and fixes
the tangent at whatever point the intersec-
tion between said bars may occur, said slide-
bar determining at its successive pos.tions
the amount of inclination in said radial bar
necessary to gege the line deficiences which
require diflerent numbers of spaces. The
bar 117 slides in the bearings 125 and 127,
rigidly-fastened to the middle bracket of the
frame A, being in realiti integral with the
bearings 124 and 126, respectively. The
various positions of said slide-bar are deter-

!
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mined by the teeth of the escapement-rack
122, and when located it is positively held in

osition by means of the horizontal locking-

ar 269, which slides in suitable boxes in the
frame A, and has its projecting point 272 in
engaging relation with the teeth on the lock-
ing-rack 108 on said bar 117, said teeth cor-
responding with the teeth of the rack 122.
The bar 269 is thrown out of engagement by
the projection 273 near its left end, which is
in engaging relation with the gage-block 132.
The bar 269 is brought into engagement with
one of said locking-teeth by the locking-
spring 271, fastened to the frame A and ex-
tending over the bar-shoulder 274. The bar
117 is tensioned downward by means of the
coiled spring 139 and returned to its starting-
point after the measuring operation hastaken
place by means of the surface cam 746 on the
line-shaft 700 through the arm 748 and its
extension 749, said extension having the
projection or roller 747 in contact with said
cam, while the upper end of said arm bears
beneath the roller 116 of said bar. The
roller 116 has its bearings in an arm extend-
ing to the right from the bar 117, to which
said arm is securely attached, for a distance
sufficient to bring said roller over the arm
748. The arm 748 and extension 749 are
pivoted at 751 to said middle bracket. The
amount of inclination given.to said comput-
ing-bar by each of the teeth on the racks 122
and 108, or the pitch of said teeth, is directly
governed by the sizes of the preconstructed
spaces or combination of spaces called
“‘space values” with which the machine is
provided, as further explained.

The bar 119, which, through the plate 119,
the rod 1192, and gage 120, virtually rests
upon the type-line to determine its length, is
provided, as stated, with the gage-projecting
blade 112 for designating the direction of a
line or series of lines with reference to the bar
111, which indicates the amount of spacing
needed. The blade 112 extends to the left
beyond the composing-bar pivot 110, paral-
lel with the computing-bar 111 when the lat-
ter is located at its starting-point, is prefer-
2Bly at right angles with the bar 119, and de-
termines the path of the gage-block 132 and
its contact-block 136, said gage-block being
made to slide on said blade. The contact-
block 136 is pivotally attached to the upper
right-hand corner of the gage-block 132 and
bears on the under edge of the bar 111, The
gage-block 182, having a movement in radial
relation to the bar 111—that is, a movement
along a radius from the pivot 110 or aleng
lines parallel with said radius—represents or
designates the length of the type-line to be
justified and is movable to the right and left
along the blade 112 to represent or designate
said type-line length at all points along said
bar. Inits adjustment said blade is located

a sufficient distance below the pivot 110, so |

(.
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that when the type-line is full the contact-
point (represented by the block 136) at what-
ever place it may be along said blade will be
in the plane of the center of said pivot and
tight against the lower edge of said comput-
ing-bar. The gage 120 being substantially
integral with the blade 112 and resting upon
the type-line, will locate the position of the
gage-contact block 136 a distance below the
center of the pivot 110 equal to the line-
shortage measured with its separators. The
gage—bTuck 132 is provided with a horizontal
slideway for it to slide over the blade 112 and
with a pivotal screw, by means of which it 1s
engaged by the long arm of the bifurcated
locating-erm 250 through the connecting-rod
251. The locating-arm 250 is provided with
the roller 257 in operative engagement with
the cam 750 on the line-shaft 701, by means
of which the block 136 is thrust within the
angle made by the bar 111 and the bldde 112.
The coiled spring 254 has its left end fastened
to the frame A and its right end to the ex-
tension 255 of the arm 250, which is loose on
the stud 252, projecting-forward from said
frame. It will now be seen that the arm 250
is constantly tensioned to the right, and
when released from the influence of the cam
750 the resiliency of the spring 254 causing
said arm to move the gage-block 132 sensi-
tively in that direction toward the intersec-
tion of the bar 111 with the blade 112 until
the contact-block 136 is intercepted sgainst
the engaging edge of said bar, thereby deter-
mining what size of space would accurately
justify the line if -the machine was able to
provide any required size. The cam-oper-
ating arm 259 and the setting-arm 228 have
a common sleeve loosely mounted on the
stud 252, and the adjusting-arm 258 is loosely
mounted on said sleeve between the two first-
mentioned arms. The arm 259 has the roller
260 in engaging relation with the cam 752 on
the line-shatt 701, and the arm 258 is pro-
vided with the roller 253, located in the path
of the cam 753, also on said shaft. The arms
259 and 228 are constantly tensioned to the
right by the spring 229, extending between
the latter arm and the frame. The arm 258
is provided with the projection 430 about
midway between its upper end and the stud
252, and it is further provided at its upper
end with the vertical projection 415 of the
adjusting-pawl 414, pivoted thereto. The
pawl 414 is'in the path of the gage projection
262 and has the leftward-extending point 413
adepted to engage the teeth 416 on the in-
dex-bar 404. The coiled spring 261, which
is about double the strength of the locating-
spring 254, has its right end fastened to the
arm 258 and its left end to the projection 263,
extending from the frame A, thereby giving
said arm & constant tendency to swing to the
left. At the proper time the projection 262
on the block 132 and the pawl 414 on the arm
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258 come into contact with each other, said
arm being drawn to the left by the stronger
spring 261. The contact of the pawl 414
with the block projection 262 tilts the point
413 upward into engagement with the teeth
416 for "the purpose Thereinafter set’ forth.

wn

the thickness of the space values employed,
said space values being measured by said
tangents within the last-mentioned angle and

! parallel with the bar 117 and at the various

positions of said point 136 when located by ;¢
sald teeth 416—1Is increased, according to the

The bar-teeth 416 indicate the sizes of spaces | number of space values wanted by the action

with which the machine is provided.
pawl 414 drops below the index-teeth 416 by
To gravity, being raised to an engaging position
therewith by the projection 262, as just point-

" ed out.

The adjusting-arm 258 is indirectly con-

nected to the space-selecting devices by

15 means of the projection 430, through the col-
lar 433, which is operatively connected there-
to, as will appear later, and other parts vet
to be described, said collar being loose
around the quotient-shaft 421, suitably jour-

zo naled to the frame A. The projection 430 is
pivotally connected to the collar 433. The
collar 433 has the bifurcated ear 428 extend-
ing upward on each side of the fixed guide-
rod 423, whereby a longitudinal movement

25 of said collar on the shaft 421 alone is per-
mitted.

Having described the mechanism by means
of which the required amount of spacing is
determined and communicated to the space-

30 dislodging mechanism, I will now describe

said required amount of spacing is deter-
mined upon.

Geometrically speaking, the longitudinal

35 motion of the bar 117 is proportional to the

tangents of the angle described by the left

er bottom straight edge of the bar 111 and

a line passing through the center of the pivot

110 and parallel with the bar 112—that is,

40 the value of the angle in this construction is

designated by the computing edge. This

~ angle the bar 111 forms with relation to its

normal position or when it is perpendicular

to the direction of motion of the bar 117, the

45 measure. of the tangents being on lines par-

allel with the motion of said bar 117 and

passing through the center of the contact-

point 136 when said point is located along

sald bar 112 at the various positions deter-

50 mined by the index-teeth 416 on the bar 404.

The positions of the bar 111 are fixed by the

counting-teeth 122 and held by the locking-

teeth 108 when engaged by the point 272 of

the bar 269, said teeth being equal distances

55 apart to represent equal distances between a

series of consecutive triangles which have

their apices on the common point at 110 and

their bases upon the same straight line. The

teeth are employed to locate & known pro-

6o portional difference between a known and an

unknown quantity. One of these sets of

. tangents referred to—that is, the one the

measure of which corresponds to a known

quantity or the distance between the teeth

65 122, which bear a proportional relation to

The |
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of the magnet 271. It then remains to de-
termine which-of the proportionals corre-
sponding to the index-teeth 416 is equal in ;s
length to the line shortage, and this is accom-
plished by causing the gage-point 136, that,
as already stated, represents the exact length
of the line, to move rightward until it comes

n contact with the bar 111, and the index 8o

representing the space value which was
passed will indicate the location of the tan-
gent, the length of which corresponds to the
full dimension of a pile composed of the re-
quired sizes and numbers of space values. 8
The teeth 418 of the space-plunger rack 419
bear a proportional relation to the index-
teeth 416, and the amount of their distances
apart is fixed by the position of the collar
433, which is connected to the arm 253 by go
the projection 430, the distance apart of said
teeth 418 corresponding exactly with the dis-
tance apart of the space-channels 123. The
rack 419 is provided with the above-ren.

i tioned teeth 418 on the top and the differ- ¢
the principle underlying the method whereby
p p g : ¥ |

ence-teeth 318 on the bottom. Said rack is

rigidly attached to the sleeve 420, extending

to the left therefrom, and the left-hand end

of the space-value-locating rod 417 is secured

to the upwardly-projecting lug 424 at the rco

right-hand end of said sleeve. The sleeve

420 reciprocates on the guide-rod 425 mount-

ed in the front of the frame A. The position

of the locating-arm 258 as its pawl 414 is en-

gaged. with any one of the index-teeth 416 105

causes the location of the rod 417 to be fixed,

s0 as to bring the actual space-selecting

members into relation with that particular

size of space which corresponds to the tan-

gent representing the line shortage divided rro

by the number of spaces required in the man-

ner presently to be described. It will then

follow that if the required number of this size

of space is inserted in the line the line will be

properly justified. 1Ig
I'will now describe what I term the “dif-

ference device’ or “remainder-gage”’—that

is, the mechanism by means of which the in-

accuracies of the first measurement are cor-

rected. i20
In the first process of measuring the type-

line the position of the blade 112 as it prac-

tically rests upon the end of the type-line, and

the angle of inclination of the compubing-

bar 111, as it isinclined according tothenum- 12¢

ber of {spaces required, will in all probability

locate the contact-block 136 in such position

that the indirect interlocking of the arms 250

and 258 cause the pawl-point 413 to rise be-

tween two of the space-index teeth 416, : 30

!
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"The index-teeth 416 simply designate the lo-
cations, or rather the sizes, -of the precon-
structed space values with which the ma-
chine is provided, while the location of the
contact-block 136, and the consequent posi-
tion a4 which the end 415 of the pawl 414
first meets the projection 262 of the block -
132 and the resulting elevation of the pawl-
point 413, indicate the exact space value
which is ascersained in a given type-line by
the division of the line shortage by the num-
her of spaces needed and also the size of
spaces which, if available, would accurately
justify theiine. Since the machineisnot sup-
lied with an infinite number of space values,
bub only the different sizes represented by
the teeth 416,1t becomes necessary to pro-
vide mechanical means for utilizing two
neighboring sizes for the purpose of justifica~
tion when the pawl-point 413 rises between
two of said teeth, such as are described be-
low. . .

The lower wedge-block 312 is tight on the
rod 1192, and the arm 731 engages said rod at
this point. Theé upper wedge-block 310 is
secured to the front of the connecting-block
119, loosely sleeved on the rod 119 The
right-hand smaller terminal of the difference-
wedge 311 enters between the blocks 310 and
312 and is adapted to be driven between the’

-same for the purpose of separating -them.
The rock-shaft 295 is mounted on the inside
‘of the left-hand bracket of

the frame A and
has the cam-operating arm 392, the wedge-
actuating arm 302, and thelifiing-finger 394
fast thereon. The connecting-bar 301 ex-
tends between the upper end of the arm 302
and the left-hand end of the wedge 311.
The roller 395 on the upper end of the arm
392 is tensioned against or toward the pe-
riphery of the difference-cam 759, fast on the
iransverse line-shatt 701, suitably journaled
within the frame A by means of the spring
303. The right end of the spring 303 1s at-
tached to the extension 304, depending from
and rigidly attached to the rock-shaft 295,
and the left end of said spring is fastened to
the frame projection 263. :
The diflerence-trip 335 extends beneath the
difference-teeth 318 and is loose on the front
end of the vibrating lifting-bar 356. The
rear end of the bar 356 is pivoted at 357 to
the rule-stud 739 and said bar passes over the
Jifting-finger 394. The link 358 is pivoted at,
359 to the middle bracket of the frame Aand
guides the bar 356, the left end of said link
Joosely encireling the front terminal of said |
bar. The spring 360 encircles the bar 356 and
Tears on the right extension of the trip 355 to
yieldingly hold the latter.in an elevated posi-,
tion against the teeth 318 and allow sufficient
The support
3671 extends to the left from the middle frame-
bracket to limit the downward movement of
the bar 356. The wedge 311 is drawn to the |
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. left-hand end of

o

its stroke by the action of
the cam 759 and the trip 355 is elevated

against the teeth 318 through the medium of
the intervening parts; but when the roller

395 enters the depression in said cam said
trip is lowered away from said teeth as said
wedge is driven between the blocks 310 and
312.  The springs 303 causes the wedge 311
to be tightly driven between the wedge-
blocks 310 and 312 for a distance correspond-
ing to the difference hereinbefore referred to,
and the cam 759 now remains stationary by
reason of the stopping of the line mechanism.
The trip 355 is elevated, so as to actuate the
rack 419 the distance from one of the teeth
318 to the next at the proper time and in the
manner hereinafter set forth. The spring
360 allows the teeth 318 to click over the end
of the trip 355 when the latter is in engage-
ment therewith, and the rack 419 is actuated
tothe left. Theright-handend of the lifting-
finger 394 bears on the top of the lug 377, ex-
tending from the rear of the difference-con-
troller rod 378 near its lower terminal. ,

The device herein described for the pur-
pose is employed to determine the propor-
tional difference between the position along

tho bar 404 at which the pawl-point 413 was

first elevated into engagement with the teeth
416 and the amount of distance it is located
from the neighboring tooth on said bar to the
left'of the one last passed by said point. In
the event of the pawl-point 413 striking be-
tween two of the teeth 416 the superiot {force
of the spring 261 causes the gage-block 132
to return to the left against the resiliency of
the spring 254 until said point encounters the
next tooth in that direction, when the sev-
eral coacting parts that have beenengaged in
this performance remain stationary until the
difference thus ascertained can be utilized.
Tt will be remembered that the bar 111 is se-
curely locked into position, while the position
of the bar 112 is fixed by the length of the
type-linein the measuring-channel 182. Con-
sequently the return of the gage-block 132
with its contact-block 136 from a position
tight within the angle formed by said bars
st create a looseness in the machine. This
looseness is measured by the wedge 311,
which is driven between the wedge-blocks
110 and 112 at this time, elevating the upper
block 110 and carrying with it the connect-
ing-block 119°, the bar 119, and the blade
112 until the contact-block 136 is once more
tight, against the lower edge of the bar 111.
The looseness previously alluded to being
gaged by the wedge 311, determines the num-
her of units required. A unit in this case is
equivalent "to. the difference between two
neighboring sizes of space values with which
the machine is equipped. Upon determin-
ing the amount of this proportion or the num-
ber of units, which in this case corresponds
to the remainder in simple division, suitable

-

70

75

8o

85

9o

95

100

105

1f0

115

12C

125

=
(73}
o]




(¥

10

I5

20

1O

mechanism is employed to rejustify, as it
were, this diflerence. The operation brought
about by the resultant of this second compu-
tation in this particular construction causes
thespace-selecting device toshift position, and

the justification of the line is accomplished .
by the employment of as many space values .
of a larger size as there are units in the re- |
mainder, together with the balance of a

smaller size, thereby utilizing two neighbor-
ing sizes of space values, those of the larger
size being first introduced into said line,
however.

I will now describe the two controlling de-
vices; which are substantialiy identical in
construction and operation. These prede-
termine the time of future required mo-
tions by means of certain qualities existing
in the line to be justified. In this particular
application these two controllers are em-
ployed to determine at what time the action
of the machine shall change upon its opera-
tion from one line to the next and uponone

"+ size of space values to another size.
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The three arms 297, 292, and 294 are pref-
erably integral with a sleeve loosely mounted
on the rock-shaft 295. The cluteh - con-
troller 297 extends to the left from the shaf
295 and has the pin 298 projecting forward
into the slot 224 in the lower terminal of the
depending tripping-link 223. The setting-
arm 292 is provided at its upper end with the
roller 299, tensioned against or toward the
periphery of the clutch-controller cam 758
on the shaft, 701 by the spring 90, extending
upward from the arm 297 to the left-hand
frame-bracket, and. the arm 294 extends to
the Tight over the horizontal part of the an-
gular clutch-controller trip 296. The trip
296 is pivotally attached to the fixed sleeve
289 on the clutch-controller rod 278, and is

‘normally retained with its two arms in a

horizontal and vertical position, respectively,
by the spring 288, fastened to the front of said
sleeve and extending upward to bear on the
under. edge of the horizontal part of said
trip. .
The clutch-controller rod 278 and the dif-
ference-controller rod 378 are mounted side

by side in the frame-brackets.104 and 105, in !

which they reciprocate vertically, and are

provided with the notches or teeth 287 and

387, respectively, on the right side thereof.
The controller-rods 278 and 378 also pass

‘through bearings on the frame-brackets 103,

and the detents 279 and 379, which are piv-
oted at 286 to said bracket, are adapted to

engage the teeth 287 and 387, respectively,
being actuated toward them by the spring .
285. The flat friction-springs 305 are fas-

tened to the left-hand edge of the upper
bracket 104 and extend downward to bear
on the rods 278 and 378 for the purpose of

retaining them against gravity at whatever -

position they may be left in by their operat-
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ing members. The rods 278.and 378 are also
respectively provided with-the dogs 284 and
384, fast thereon, each of said dogs engaging
the neighboring rod to prevent the one to
whien 1t is attached from turning. The ver-
tical lifting-bar 605 has its slide-bearings in
the brackets 104 and 103 and is tensioned
downward by the spring 604, extending up-
ward from said bracket 104 to the top of said
i bar. On the right side of the bar 605 is se-
cured the downwardly-extending cam-finger
606, béaring on the word-shaft 600 and in the
cam-groove 603 in- said shaft. The con-
troller-pawl 280 is pivoted at 283 to the
lower terminal of the bar 605 dnd is arranged
to engage the teeth 287 and 387, being ten-
stoned toward said teeth by the spring 282.
Since the rotary motion of the word-shaft
600 1s constant, the cam-groove 603 causes
the {inger 606 and the bar 605, with the
pawl 280, to rise and fall with every revolu-
tion of said shaft, and when the rods 278 and
378 are depressed with said pawl and the de-
tents 279 and 379 in engagement with the
teeth 287 and 387 said rods are simultane-
ously elevated one tootir at a time for every
such revolution, said detents holding said
rods wiile said pawl descends for a fresh en-
gagement. The detents 279 and 379 and
the pawl 280 are thrown out of engagement
with the teeth 287 and 387 by the trip 397,
pivoted at 398 to the bracket 103. The trip
397 extends from between the rods 278 and
378 to the tripping-cam 760 on the shaft 701,
against the periphery of which the left end of
said trip bears. When the high part of the
cam 760 turns beneath the trip 397, the latter
1s forced upward and to the right, encounter-
ing the detents 279 and 379 and the pawl 380
and disengaging them from the teeth 287 and
387, therchy leaving the rods 287 and 387
free to be depressed. The counting-bar 117
is provided at its base with the hook or stop
276, which extends to the left into the path
of the trip 296 when the vertical part of the
latter 1s tilted to the right. This stop regis-
ters by its position the counting of the spaces
for the subsequent action of the clutch-con-
troller.

After the bar 117 has dropped the required
| number of notches as determined and per-
mitted by the counting mechanism and the
somputing devices have acted to the extent
-of returning the gage-block 132 to a position
fixed by the contact of the pawl-pomt 413
with the index-tooth 416, adjoining the posi-
tion first occupied by said point, the cams
758 and 759 allow tiie arms 292 and 392 to
- move to the right under the influence of the
i springs 290 and 303 for the purpose of de-
i pressing the controller-rods 278 and 378.
i The arm 294 in its downward movement
| bears on the horizontal part of the trip 296,
| tilting it down onto the stop-pin 291, which
: projects from the sleeve 289, and drawing the
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clutch-controller rod 278 downward until
said trip encounters the stop 276 at the base
of the bar 117. Since the bar 117 is locked
mto position by the bar 269, the downward
movement of the rod 278 is checked by the
contact of the trip 296 with the stop 276.
When the arm 294 is again elevated by the
motion of the cam 758 and the rod 278
raised, the spring 288 rocks the trip 296 clear
of the stop 276, and the bar 117 is free to be
elevated to its starting-point by the cam-
actuated arm 748 as soon as the return of the
block 132 to its initial position has released
said bar from the bar 269 through contact
with the projection 273 on said last- men-
tioned bar. The rod 278 has now been
moved downward the same distance as that
traveled by the bar 117. At the same time
the rod 278 is depressed the difference-rod
378 is lowered by the finger 394, which bears
on the lug 377 at the back of said rod, and
the wedge 311 is driven between the blocks
310 and 312, the downward travel of said
difference-rod being governed by and corre-
sponding to the depth that said wedge enters
between said blocks.

Before the actions just described take
place the trip 397 is tilted upward and to the
right by the cam 760 and throws the spring-
actuated pawl 280 and the detents 279 and
379 out of engagement with the teeth 287
and 387 on the controller-rods 278 and 378,

- thus leaving said rods suspended under the
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merely normal pressure of the springs 305.
S_multaneously with the insertion of the first
space into the type-line the high part of the
cam 760 turns from beneath the trip 397, and
the pawl 280 and detents 279 and 379 are
thereby permitted to reéngage the teeth 287
and 387. The cam-finger 606, operating
throughthe cam-groove 603in the constantly-
revolving word-shaft 600, intermittently ele-
vates the lifting-bar 605, and with it the pawl
280. Consequently the rods 278 and 378
must be actuated upward.by said pawl when
in engagement with the testh 287 and 387
one step at a time for every revolution of
said shaft, the reciprrcating travel of said
bar being of the right oistance for that pur-
pose. If five spaces, for instance, are re-
quired in a line of type undergoing justifica-
tion, the bar 117 will have dropped for a dis-
tance represented by five of the teeth on the
rack 122 and the rod 278 will have dropped

-for a distance represented by five of the

teeth 287. Ience said rod must be raised
that distance to its initial position. When
the last step of the rod 278 is taken, the trip
296 encounters the arm 294 and depresses
the arm 297, which draws down the link 223
and throws the projection 226 into the path
of the elutch-cam 611 for the purpose of set-

~ ting the line-shaft 700 with its dependent

.(,5

1‘necha.nism in motion. It follows from the
foregoing description that if the rod 278 is

elevated one tooth each time a space is in-
serted in the type-line the instant the last
space is inserted in said line the line mechan-
ism is started, because said rod has then
reached its highest point. The rod 378 is
synchronously elevated with the rod 278, and
when the former arrives at its highesi posi-

tion the lifting-bar 356 is raised by the lug

377 and the finger 394 sufliciently to actuate
the rack 419 the distance represented by one
of the teeth 318 through the medium of the
trip 355. This last movement takes place
before the clutech mechanism is actuated and
draws the space-selecting members to the
left, causing them to act upon a new combi-
nation of spaces, or the smaller of the iwo
sizes employed. The arrangement of the
parts which elevate the controller-rods is
such that one may reach its initial position
before the other and there remain until the
second arrives at a corresponding position,
the difference-controller rod 378 being the
one to arrive first, since it drops only as many
teeth as there are space units in the re-
mainder, or space values of larger dimen-
sions than those first. selected, while the
clutch-controller rod 278 drops as many
teeth as there are space values in the whole
line. - Should there be no difference in the
measurement, the difference controller rod
is not disturbed, the wetge - blocks 310 and
312 preventing any movement of the wedge
311 and connecting members.

I will now describe the cluteh mechanism
and other connections for imparting motion
to the three principal dviving-shafts. The
driving-pulley 601 is fast on the end of the
short word-shaft 640, extending to the left
from the left~hand bracket of the frame A,
and the gear 641 is also rigid on said shaft
adjacent to said bracket. The gear 641
meshes with the gear 613, tight on the end of
the main word-shaft 600, that extends be-
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vond the said left-hand frame-bracket, and

with the idler drive-gear 775 loose on the
main line-shaft 700. The gear 641 is about
one and one-half times the size of the gear
613 and the gear 775 about one and one-third
times the size of said gear 641. It is desir-
able to drive the line mechanism at a slower
speed than the word mechanism, for the rea-
son that better results are obtained by run-
ning the former at a moderate rate of speed
and in order to give the latter time for the
performance of its numerous motions, as
compared with said line mechanism. Hence
the above difference in gearing is provided.
The clutch-cam 611, tight on the left extrem-
ity of the shaft 600, is provided with the left-
hand groove 612 and the right-hand groove
642, with the trip-engaging cam 643 on the
right periphery of said clutch-cam adjacent
to the V-shaped projection 644, that lies
across said left-hand groove and to the path
leading from said right-hand groove to the
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left. The clutch-operating arm 763 is cen-
trally pivoted at 764 to the frame-bracket
113 and has the roller 783 on its front end ex-
tending upward to be engaged by one or the
other of the cam-grooves 612 and 642. The
clutch-engaging finger 231 is pivoted at 230
to the right side of the arm 763 and extends
forward beneath the right periphery of the
cam 611. The upper end of the link 223 is
E}}votally attached to the rear end of the
inger 231, and the tripping projection 226
extends upward from the front end of said
finger. The left face of the hub of the gear
775 1s provided with the four teeth 771. The
clutch-cam 782 is keyed or otherwise at-
tached to the left end of the shaft 700 in such

-a manner that it can slide longitudinally

thereon, but when rotated must carry said
shaft with it. A single tooth is provided on
the right face of the cam 782, adapted to be
engaged with and disengaged from the teeth
771 at any fourth part of a revolution of the
gear 775. The fixed post 787 extends up-
ward from the frame A, and its upper ex-
tremity enters the groove 777 in the cam 782.
The stiff spring 781 is secured to the left of
the periphery of the cam 782, and its free
terminal extends over the groove 777.
rear end of the arm 763 is forked to fit over
the end of the shaft 700 and bear against the
left face of the cam 782 at the proper time.
The transverse line-shaft 701 is driven from
the main line-shaft 700 by the intermeshing
beveled gears 703 and 702, the former on the
rear end of said shaft 701 and the latter-on
said shaft 700.

When the link 223 is drawn down by the
arm 297 under the influence of the clutch-
controller rod 278, the finger 231 elevates the

projection 226 into the path of the cam 643

on the periphery of the constantly-revelving
cam 611, and said projection is thereby actu-
ated to the left, carrying with it the front end
of the arm 763. This movement of the arm
763 throws the roller 783 from the groove
642 against the projection 644 and into the
groove 612, and at the same time the rear
end of said arm crowds the cam 782 to the
right, overcoming the force exerted by the
stiff spring 781 on the post 787 until the
tooth on said cam engages the teeth 771 on
the idler-gear 775, when the two line-shafts
700 and 701 and their attached members are
set in motion. When the depressions in the
cam 758 and 759 arrive at a position to re-
ceive the rollers 299 and 395 and the elevated
part of the cam 760 is beneath the trip 397,
the rods 278 and 378 are depressed in the
manner before explained, and said first-
mentioned rod no longer has any influence
over theclutchmechanism. After the clutch-
controller rod is depressed the V-shaped pro-
jection 644 comes around and switches the
roller 783 back into the groove 642, thus

The
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] swinging the rear end of the arm 763 to the
left away from the cam 782. The end of the
post 787 in the groove 777 now retains the
cam 782 in engagement with the idler-gear
775 until the end of the revolution of the line-
shaft 700, when the spring 781 rides onto said
post and forces said cam fo the left out of en-
gagement with said gear.

Yrior to the completion of the line-shaft
revolution the cams 758 and 759 return the
arms 292 and 392, with their integral or at-
tached members, to their normal positions;
but this action does not depress the arm 297
sufliciently to affect the link 223, enough
play for the pin 298 being provided for the
purpose by the slot 224. At the completion
of the line revolution the high part or the cam
760 has passed from beneath the trip 397,
which leaves the intermittent actuating
-mechanism for the rods 278 and 378 in propex
condition to commence operation on the
same. The front end of the finger 231, with
the projection 226, drops by gravity from
the path of the cam 643 when the downward
pressure on the link 223 ceases to be exerted.

The complete operation of the computing
devices, including the operative setting of the
actuating mechanism for justifying, takes
place while the machine is simultaneously
manipulating two distinet lines of type, and
In the present construction for meéchanical
reasons the machine is so timed that while the
line is within the measuring-clamps as many
of the motions are allowed to take place as
can conveniently operate without interfer-
ence with those connected with the line into
which the spaces are being inserted.  During
this time the line-shaft is disengaged from
the driving mechanism and allowed to remain
in a position of rest to compensate for the dif-
ferent numbers of words which occur in dif-
ferent lines, being in operation during the
handling of the first and last end of the line
for the proper commencement on the first
space and the displacement of the space-ac-
tuating mechanisin after the insertion of the
last one. _

By means of, the line-shaft clutch and co-
acting parts hereinbefore described I am able
to transmit an intermittent rotary motion to
the line-shaft 700 from the constant rotary
motion of the word - shaft 600, depending
upon and varving in length of time with the
number of spaces in each line, this result be-
ing obtained by introducing an engaging pro-
jection at the proper time within the Iine of
transmission of power.

I will now describe the space-selecting de-
vice and other parts intimately associated
therewith and with the measuring and locat-
ing devices. The space-selecting forms 400
are mounted on the right-hand terminal of
the shaft 421 beneath and in the rear of the
space-channels 123 and constitute collectively
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the most essential element in the actual
work of appropriating the spaces needed by
thevarious lines. Theseforms aregrouped to-
gether in a series, or they may be said to form
a package, and their peripheries are indented
and depressed, each different from the other,
to correspond to different sizes and numbers
of spaces, the combinations of which are here-

in termed ‘‘space values.” The space-chan-"

nels 123, fixed to the upper part of the ma-
chine at the right, are designed to contain
different sizes of individual spaces, a collec-
tion or combination of which, as selected by
the forms 400, makes a space value for inser-
tion between two words. It is obvious that
some lines may be justified with individual
spaces—as, for instance, when the line re-

-quires spaces the same size as the temporary

separators 152—and for this reason, as well
as for the sake of brevity, the terms ‘“space’’
and “space value’’ are used generally in this
specification as equivalents, meaning either
an individual space or a combination of such.

It will be pertinent to.state here that the
particular tooth 416 which locates the center
of the contact-block 136 directly below the
center of the pivot 110 corresponds with the
particular channel 123 contamning the sepa-
rator size of spaces, while the teeth to the
right of said tooth correspond to spaces or
space values of larger sizes than said separa-

‘tors, and those to the left correspond to

smaller sizes. The forms 400 are rigidly se-
cured to the hub 407, which is attached to
the shaft 421 by means of a spline or in any
other suitable manner, so as to provide for a
longitudinal movement of said forms on said
shaft while rotatably connected therewith.
At the left end of the Kub 407 is the collar 408,
loosely mounted thereon and attached at its
lower end to the space-value-locating rod
417.  Rigidly mounted on the right end of

- the shaft 421, between its right-hand bearing
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and the forms 400, is the adjusting-cam 402
The quotient-shaft 421 is driven by the small
gear 645, meshing with the word-gear 641, the
latter being one and one-half times larger than
said gear 645. The collar 433 has the de-
pending dog 429 at the left-hand end, pro-
vided with left and right inclined surfaces.
The trip 422 is pivoted at 447 to the up-
wardly-projecting ear 426 at the left-hand
end of the locating-sleeve 420 and has right
and left inclined surfaces capable of engaging
the similar surfaces on the dog 429. ~ Inte-
gral with the trip 422 and extending below

" the left, engaging end of the same, is the
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65

hook 446. The left engaging terminal of
the trip 422 with the hook 446 are tensioned
upward by the flat spring 427, extending be-
neath said hook. The block 448 is recipro-
cally mounted on the guide-rod 425 and is re-
ciprocated by means of the setting-arm 228,
the head of which is o eratively attached to
sald block. The hook 431 projects to the

12

right from its rigid connection with the

block 448 and is adapted to engage the hook
446. The detent 438 is pivoted at 439 to a

portion of the frame A and normally en gcages.

the teeth 418 on the rack 419 under the in-
fluence of the gravity-trip 440 and the spring
441, which connects the left end of said de.
tent with said trip. The trip 440 is pivoted
at 442 to the frame and has the arm 744,
which lies in the path.of the cam 745, so ar-
ranged as to actuate the detent 438 out of
engagement with the teeth 418 at the proper
time. The cams 745 and 753 consist of
plates fastened to the front face of the cam
750, and the cam 752 is a plate secured to the
rear face of said cam 750. The cam 402 is
always beneath the false-bottom lifting-
roller 403 of the collecting device, and when
the forms 400 are inactive so far as perform-
Ing any work is concerned at the extreme
right end of their Jongitudinal movement the
left-hand blank cam or form 406 is beneath
the false-bottom roller 401; but said forms
may be adjusted so as to bring any one of
them beneath said last-mentioned roller.
After the gage 120 has been actuated
against the end of thé line for the purpose
of taking the measurement thereof and the
temporary spaces or separators 152 have
been duly counted the measuring instru-
ment is set according to these two Tequire-
ments and the automatic mechanism locates
the collar 433 by means of the arm 258 in
accordance with the result obtained {rom
the measurement. The machine then pro-
ceeds to unclamp the line by elevating the
gage 120. Said line is next raised by the
line-hfting plate 202 onto the lifting-blade
200 beneath the feed-channel 183, said plate
now. occupying its uppermost or foremost
position in alinement with the bottom of
said channel. The blade 200 is transferred
with its type-line by means of the cam 784
from its position in front of said lifting-plate
to a position above and beyond it, leaving
said plate free to return for the next succeed-
ing line.  The first part of these motions oc-
curs while the blank form 406 is under the
roller 401. During the time that the roller
403 is elevated by the cam 402 the roller
401 is raised clear of all of the forms 400 and
the rod 417 is carried to the left by the set-
ting-arm 228 through the medium of the
now engaging hooks 446 and 431 and inter-
vening members. When the left inclined sur-
face of the trip 422 encounters the right in-
clined surface of the dog 429, the hook 446 is
actuated downward against the force of the
spring 427 and releases the hook 431, thereby
leaving the sleeve 420 stationary on the
guide-rod 425 with the forms 400 located
with reference to the space-collecting device
in exact accordance with the position of the
measuring instrument. The cam 753 con-
tinues to rock the arm 259 until the block
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448 has reached the extreme left end of its
travel along the rod 425, when the spring 229
causes the arm 228 to raturn said block jato
contact with the sleeve 420. The detent
438 by its engagement with one of the
teeth 418 prevents the sleeve 420 from being
disturbed by the movement of the block 448
to the right, provided such engagement takes
place at the time said sleeve is located, as
will be the case when there is no difference.
Otherwise the impact betwoeen said block and
sleeve under the force of the spring 229 re-
turns the rack 419 to the right until the first
tooth at the left of the detent-point encoun-
ters said point. The position now occupied
by the space-selecting device is the one nec-
essary for utilizing the smaller of the two
sizes of space values with which the line is
to be justified or the space value required
for use throughout when no difference exists.
After the selected form 400 has performed its
work the series is returned to its starting
position at the right through the medium of
the spring 229 and intermediate parts, the
detent 438 being actuated out of engage-
ment with the rack 419 by means of the cam
745 and the trip 440. The arm 258 is rocked
to its initial position by the cam 753 just
prior to the return of the sleeve 420, the
position of the latter not being affected by
the Iocation or movement of the collar 433

-at this time, because the trip 422 readily
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yields to the dog 429 and the constant er.
gagement of the hooks 446 and 431 is not es-
sential until later, as fully explained.

After the rule has been removed from the
type-line being acted upon and szid hne is
thrust forward by the lifting-plate 202 the
next step is to elevate said line at intervals
corresponding to the number of words con-
tained therein.

medium of cam - actuated members con-
structed and arranged in such a manner as
to impart a positive upward movement to
said blade at the ‘beginning of its travel,
with a word-intermittent motion therefor
during the remainder of the ascent. Said
intermittent motion depends upon a ccm-
pansating device which causes the blade to
mount in its channel while unopposed, -but
permitting the ascending blade to be stopped
by an obstruction and held stationary. The
obstruction referred to in the previous sen-
tence consists of wards so arranged as to
limit" the upward movement of each word
next below the leading word by stopping
the separator 152, which has no nicks 150 and
151, like the type, to register with said wards.

The mechanism of the line-lifiing device
will now be described. The line-lifiing cam

784 1s rigid with the line-shaft 700 and i pro- |

vided on its right surface with the groove
785, in Whlch_'the roller 786 on the arm 789
operates. Said cam-groove is approximately

84.4,563 e

This operation is performed :
by a lifting-blade manipulated through the

| the width of the diameter of said roller for 4
short distance only, the other ‘portion being
wide enough to give the latier o ceriain
amount of freedom. That part of the cam-
groove 785 which is farthest away from the
| shafc 700 is adapted to bring the line-lifiing
i blade 200 into position in front of the plate
202 by a positive action with its top flush
with the bottom of said plate, while that part
| of sald groove which passes nearest said shaft
is adapued to hold said blade beyond or above
sald lifiing-plate, at the same time giving the
arm 789 a certain amount of freedom or play,
owing 1o the increased width of said groove.
The operating-arm 789 is rigidly fastened to
the ratchet-secior 791 and the lifiing - arm
792.  The arm 792 through the connecting-
rod 793 operaies the lifiing-blade 200, which
[ is fast to the sliding blade-mounting block
237, tight on the guide-rod 277, operating
vhrough suitable bearings on the front of the
i frame A. The collar 281, fast on the rod
793, is pivotally attached to the rod 277
The arm 614 is loosely pivoted around the
rock-shaft 790, to which the arms 789 and
792 and the sector 791 are rigidly connected
and has iis roller 615 continually tensioned
toward the shafi 600 by means of the spring
616, which has one end aitached to the rear-
ward extension 617 of said arm 614 and the
other end to the frame A. The arm 614 is
further provided with the pawl 618, pivoted
at 621 1o the downward]y—extending finger
633 of said arm, with its point 619 adapted to
engage one of ithe teeth of the sector 791
The pawl 618 has the projection 620, which
lies in the path of the cam 795. The pawl
618 is normally pressed upward into engage-
ment wiih the sector 791 by the spring 622,
which is secured to the back of the finger 633
and bears on the pawl projection 620, and
said pawl is positively disengaged from said
sector by means of the cam 795 on the shaft
700.  The surface-cam 623 is fastened to the
word-shaft 600 and is provided with the in-
clined depression 624.

Since the arm 792 is long and rather heavy,
it may have the prolongation 788 behind the
rock-shafe 790 and be provided with the
counterweight 794 on said prolongation, as
shown in Fig. 2, for the purpose of balancing
said arm and assisting in the delicate opera-
tion of the machine during the performance
of the work required of said arm and attached
members. The hooked arm or clamp 203 is
pivoted at 216 to the frame A and extends
forward to engage the guide-rod 277 with
its hooked front end. The clamp 203 is nor-
mally tensioned into engagement with the
i rod 277 by means of the spring 204, which
| extends between said clamp and a pin driven
into the frame above the galley b. ~ The rear
I prolongaiion of the clamp 203 lies in the path

of the extension 555 of the arm 546 when the
| laiter is actuated to the extreme left end of
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its travel, which occurs only at the comple-
tion of a line. During the intermittent up-
ward movement of the rod 277 said rod is
firmly grasped by the clamp 203 under the
5 influence of the spring 204 not tight enough
to prevent such movement, but with suffi-
_cient energy to hold said rod with the blade
200 at whatever position they may be left in
by the action of the lifting mechanism de-
1o scribed above. When the line is complete
and ready to be transferred onto the galley
b, the increased movement of the arm 546 at
this time rocks the clamp 203 against the re-
siliency of the spring 204 and away from the
15 rod 277,leaving thelatier free tobe depressed
by the arm 792 and its operating members.
The operation of the line-lifting mechan-
ism is as follows: The cam 784 by means of
the groove 785 brings the line-lifting blade
20 200 into its lowest engaging position for the
new type-line through the medium of the
arms 789 and 792 and the rod 793 and as
soon as said line is lifted out of the channel
182 by the lifting-plate 202 transfers it be-
25 yond the opening through which it came,
leaving said lifting-plate free to return. This
action takes place while the cam 795 has
caused the point 619 of the pawl 618 to
swing out of engagement with the teeth on
30 the sector 791. ~Said cam continues to ro-
tate, and its projection passes away from the
pawl projection 620, alﬁ)wing the point 619
to become reéngaged with the sector 791, the
sEring 622 performing this office. Upon
35 the next revolution of the cam 623 the roller
615 falls into the depression 624, thereby re-
tating the sector 791 through the medium of
the pawl 618 and the arm 614, and conse-
quently swinging the arm 792 upward as far
40 as the line is free to move without any ob-
struction, the roller 786 playing freely inthe
wide part of the cam-groove 785; but upon
being opposed by the contact of a separator
152 with the wards 522 and 523 said cam 623
45 rotates away from its roller, leaving the lat-
ter separated from the depressed surface 624
on account of said obstruction, which pre-
vents said arm 792 from continuing its up-
ward motion, said obstruction temporarily
50 meeting the resistance of said s ring 616.
The cam 623 and the arm 614, with the parts

operating therewith, may be termed a “com- .

pensating’’ device. The opposite or project-
ing side of the cam 623 coming into engage-

55 ment with the roller 615 presses it downward
and releases the tension on the arm 792, al-
~lowing the latter to remain in its last-placed
position by means of the friction between the
coacting parts, especially between the rod

60 277 and theclamp203. Thedepression of the |

arm 614 causes the pawl 618 to click on said
sector and engage one or more teeth lower
down, thereby causing the arm 614 to take a
new hold, as 1t were, relative to the arm 792,
65 ready to again force it upward as soon as its

1s

obstruction is removed. The movements
dependent upon the continuous revolution
of the cam 623, above described, arc repeated
for every word in the line and until the oper-
ation of the line-clutch has taken place. The
cam 795 disengages the pawl 618 from the
sector 691 to allow the lifting-blade 200 to
return to its starting-point after said blade
has performed its appointed work and sent
the f;st word thereon through the opening
561 into the cut-off channel 521. The action
of the cams 795 and 784 at this time is not
quick enough to clear the continuous-lne
action of the word-shaft 600. Hence the arm
614 with attached pawl 618 are rocked for-
ward by the projecting portion of the cam
623, thereby permitting said pawl to make a
new engagement with the sector 791 pre-
paratory to a repetition of the previously-
described movements of these and their co-
acting parts, The blade 200 enters the open-
ing 521 a distance only equal to the thick-
ness of the space knock-off plate 559 in or-
der to elevate the last word onto a level with
the top of said plate, and it is returned down-
ward by the rotation of the cam 784 in time
to clear the action of the word-cut-off mech-
anism, described below. It is now necessary
to cut out each word from the ascending type-
line in the line-feed channel, shift it into the
galley-feed channel, and at the same time
remove the separators from between the
words. These two steps in the operation of
my machine are accomplished simultane-
ously and automatically by means of a nov-
able channel-arm and knock-off plate, both
actuated by power transmitted from the
word-shaft. A description of the special
form of construction for the word and space-
actuating mechanism employed in this ma-
chine will now be given.

As already stated, the chanmnel 183 is ap-
proximately the size of the type 121* and
aJso the temporary space or separator 152,
allowing both to slide freely therein. The
movable channel-arm 546 is pivoted to the
frame A at 552 and terminates in front in the
cut-off channel-block 550. The arm 562,
which terminates in front in the knock-off
plate 559, is pivotally mounted to the frame
A at 560, and said plate is provided with the
front opening 561, corresponding exactly in
size with the channel 183 and located in
alinement therewith when in its position to
the right; but it may be moved to the left
beyond the right wall of said channel. The
thinner front end of said knock-off plate is
constructed approximately the same thick-
ness as the separators 152. The block 550
with the plate 542 forms the cut-off or gal-
ley-feed channel 521, and said block has the
wards 522 and 523 projecting to the left into
said channel, said wards corresponding in
depth and distance apart with the nicks 150
and 151 in the type 1212. These wards pre-
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sent an obstruction to the advancemeént of
the line of type 1212 as soon as a separator
152 comes in contact therewith. When said
obstruction takes place, the channel 521
moves to the right out of alinement with the
channel 183 and into alinement with the
opening at the top of the collector-box 473.
This movement is produced by the cam 602,
the roller 553 on the bottom of the extension
555 from the arm 546 being engaged by the
groove.in.said cam. The arm 562 has the

roller 558 extending upward into engage- |

ment with the groove in the cam 607 and the
rotation of said cam produces a movement to
the left of the knock-off plate 559 simulta-
neous with the movement of the channel 521
in the opposite direction.” The plate 559
carries with it the separator 152, which was
inclosed in the opening 561, to a position
above the opening 564 at the left of the chan-
nel 183 and allows said separator to drop
therein by gravity. A suitable funnel-
shaped tube or receptacle may be provided
to receive the separators 152 as they are re-
moved from the line by the plate 559. The
cams 602 and 607 return the plate 559 and
the channel 521 to alinement with the chan-
nel 183 after the separator 152 has been ex-
pelled and the proper space value introduced
1n place thereof beneath the bottom word in
said channel. :

The mechanism for collecting and insert-
ing the proper space values in the type-line
after they have been selected and removed
from the space-channels by the space-col-
lecting device and coacting parts comprised
means for engaging in turn tlge different sizes
of individual spaces, taking the required
number of one or more of said sizes, piling
them up, conveying the pile so collected to
its locality in the line and there depositing
the same.

The space-collector 470 consists of a block
reciprocated in a suitable guideway beneath
the space-channels 123 and the cut-off chan-
nel 521, by means of the arm 412 and the
cam 608 on the word-shaft 600. The rear
end of the arm 412 is pivoted at 411 to a pro-
Jection from the right-end bracket of the ma-
chine and the bar 410 connects the front end
of said arm with the right-hand end of the
collector 470. The roller 471 on the top of
the arm 412 midway between its ends enters
the groove in the cam 608.
470 1s provided with the box 473, opening
through the top thereof, in which the false
bottom 472 operates vertically. The false
bottom gage-bar 460 is mounted in slide-
bearings provided for that purpose in the
rear of the space-channels 123 and has the
rearwardly-extending bracket 463 near its
base, in which the shaft 464 is journaled.

The rollers 401  and 403 are mounted on op- |

posite ends of theshaft 464. The buffer-slide
466 is located on the front of the bar 460 and

The collector
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attached thereto in such a manner that a
limited amount of independent motion be-
tween the two is possible. The spring 474 is
fastened at its upper end to the slide 466 and
at 1ts lower end to the bottom bearing for the
bar 460. Reciprocally mounted on the bar
460 above the slide 466 is the block 465, re-
! cessed to receive the spring 475. The spring

474 serves to tension the slide 466 and the
| bar 460 downward with one or both of the
' rollers 401 and 403 bearing against the mem-
bers below, while the spring 475, which is in-
| terposed between the top of said slide and
| the block 465, tensions ‘the latter upward.
The pin 467 projecting from the front face of
the bar 460 limits the extreme upward move-
ment of the block 465. The top of the oscil-

part of the block 465, and the base of said
arm is pivoted at 477 to the false bottom 472
in the collector 470, an opening being pro-
vided in the supporting frame members for
that purpose. A depending lug on the right
end of the collector 470 has threaded therein
the set-screw 478, which is adapted to strike
the end of the collector guideway and pre-
vent the head of said collector from forcibly
coming in contact with the right wall of the
channel 183.

The operation of the space - collecting
members is described as follows: While the
forims 400 are at the extreme right end of
their adjustirent the blank form 406 is be-
neath the roller 401 and renders the collector
470 Inoperative, so far as the spaces in the
channels 123 are concerned, by retaining the
top of the false bottom 472 on a level with
the upper surface of said collector during the
passage of the latter under said channels,
through the mediumof theintervening mech-
anism, thereby preventing any of said spaces
from entering the box 473" TIn order to
bring about this result and those obtained
wien one or another of the forms 400 is be-
neatn the roller 401, it is necessary that the
shaft 421 should be geared to revolve at the
I'saine speed as the word-shaft 600 and said
forims cut away to lower the false bottom 472
for distances corresponding to the heights of
. space values needed from the channels 123
containing the same, said forms being tinied
to codperate with the cam 608, which locates
said false bottom under said channels. Dur-
ing te ti ve that the forms 400 are being ad-
justed for selecting the required spaces the
roller 401 is raised out of their path by the
adjusting-cam 402 under the roller 403 and
the false hottom 472 is held in its highest
position by said cam until carried by the
collector 470 to the right-hand starting-point
Ianediately below the right-hand channel
123.  Assumring that the measuring device
has located the particular form 400 which
represents the space value wanted under the
roller 401, the movements of the several co-
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acting parts is now set forth. The cam 608
causes the collector to pass beneath the chan-
nels 123, pausing for an instant below each in
turn, and at the same time the selected form

400 1s performing its revolution beneath the.

roller 401, which is permitted to ride upon
said form, since the high part of the cam 402

" has turned from beneath the roller 403.
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When the roller 401 descends into a depres-
sion in the periphery of the form 400, under
the influence of the spring 474, the slide 466
and the bar 460 are drawn down accordingly,
and the pin 467 on said bar carries down with
the latter the block 465, the arm 468, and the
false bottom 472. The number of spaces in
the particular channel 123 beneath which the
box 473 is located at the time the roller 401
entered the depression in the form 400, that
corresponds with said depression, drops into
said box onto the' false bottom 472. If
spaces of another size are required to com-
plete the space value wanted, the roller 401
enters a still deeper depression in the form
400 and depresses the false bottom 472 ac-
cordingly, geneath another of said space-
channels. The individual spaces now piled
up in the box 473 constitute the requisite
space value and the collector continues its
movement to the left until it arrives under
the cut-off channel 521, which now occupies
its position at the right. The peculiar shape
of the arm 468 and its pivotal connections en-

able the same to swing to the left and still-

keep the false bottom 472 in its last-placed
position. Upon arriving beneath the chan-
nel 521 the false bottom 472 raises the space
value-in the box 473 into said channel be-
neath the word. or words contained therein,
and said channel moves again to the left, tak-
ing said space value with it, while said col-
lector returns to the right for a duplicate of
the space value. These operations continue
until the line has been justified. The false
bottom 472 is raised to deposit the space
value in the channel 521, by means of the
cam 402, which now elevates the bar 460 and
connected parts, but forcing said bar and the
slide 466 against the spring 475 farther than
the arm 468 permits the block 465 to move
while occupyingits present position, the latter
being now separated from the pin 467. The
separation just referred to enables the arm
468 to swing back to the right when the col-
lector 470 returns, with the false bottom 472

In its elevated position, the spring 475 closing

up said separation until the block 465 en-

counters the pin 467 at the end of the col-

lector’s return travel. The roller 401 is held
out of the way of the forms 400 by the cam
402 and the roller 403 at the time said forms
are actuated into their initial position at the
completion of the line-justification.

The construction and operation of the dif-
ferent space-selecting forms will be clearly
understood from Figs. 25 to 38 and the fol-

17

lowing description, and from - this .sets of
space-selecting forms can readily be calcu-
lated for using any number of spaces desired.
The space-forms illustrated are made on a
system in which the space values are made
up from spaces of three sizes, and only the

three right-hand space-channels are used in

this system, although four space-channels
are shown in the machine, the fourth left-
hand channel being .eft without spaces.

In the system illustrated the three spaces
differ from each other by six one-thousandth
of an inch, the smallest, or No. 1 space, being
eighteen one-thousandths in thickness, the
No. 2, or next larger space, being twenty-
four one-thousandths in thickness, and the
No. 3, or largest space, being thirty one-
thousandths in thickness.

As shown in Figs. 25 to 38, there are ten
space-selecting forms, numbered, respec-
tively, 400" to 400'°, which are carried by the
sleeve 407 on shaft 421 between the blank
form 406 and the holding-nut 499, these
space-selecting forms being shown in their
correct relative positions on the shaft in Figs.
28 to 37, it being understood that the forms
rotate with shaft 421 to the right in these
figures, as shown by the arrows.

As stated above and as shown in Fig. 38,
the blank form 406 has a continuous surface
which holdsup the rolier 401, so as toraise the
top of the false bottom 472 and prevent any
of the spaces from entering the box 473 as
the collector moves below the spaces. Each
of the space-selecting forms 400’ to 400'° has
a portion of its operative surface on the same
level as the surface of blank form 406, so as
to hold the false bottom 472 on a level with
the upper surface of the collector and pre-
vent spaces being taken during a part of the
movement of the collector and a portion or
portions of its operative surface on a lower
level, so as to permit the false bottom 472 to
drop and the collector to take a space from
one or more of the space-channels as it moves
below the channels. _

The operative surface of each of the forms,
therefore, is really divided into foursegments,
the first segment being on the same level as
the surface of blank form 406 and being un-
der the roller 401 during the movement of
the collector into position below the No. 1
space-channel and the other segments corre-
sponding to the position of the collector un-
der the No. 1, No. 2, and No. 3 space-chan-
nels, and each of these three segments being
on the same level as the first segment or cut
away to a lower level, according to the spaces
to be taken. Kach of the space-selecting
forms, as well as the blank form 406, also has
a rounded cut-away portion x, which pro-
vides for the adjustment of the forms along
the roller 401, which roller is out of contact
with the forms when opposite this cut-away
portion x.
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The action of the different space-selecting
forms in lowering the false bottom 472 by

* permitting the roller 401 to drop during the
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rotation of cne of the fcrms in contact with
the roller, so as to select the proper spaces to
make up the required space value, will be
readily understocd from Figs. 28 to 37 in

connection with the following table, showing’

the spaces taken by the collector under the
control of each of these forms and the space
values thus made up.

Space values in
thousandths
inch.

Spaces.

Forms.

18

24

30

18-+18=306
184-24=42
24424=48
244 30==54
304-30==60
18+4-184-30=66
18+4-24+-30=72

I will now describe the upper galley de-
vices, which consist of the meansforreceiving
an advancing line of type and, when said
line is comnplete, of transferring it from the
knock-off plate upon which the last word of
the line rests into the galley. A receiving-
channel with its movable wall having a recip-
rocal relation with the other partsiserr ployed

.for the puipcse specified above, &5 will ‘ap-

pear from tne fcllowing explanaticn.

The com plete type-line is now in the upper
section of the line-channel, called the “‘gal-
ley-feed” channel, 521, which consists of the

usher-block 550 and movable plate 542, &s
Eereinbefore stated. The movable channel-
plate arm 540 is pivoted to the frame A be-
tween the pivotal pcints 552 and 560, the
same pin serving for the three arms 546, 562,
and 540, and said first-menticned arm ex-
tends forward to the rear of the block 550.
The plate 542 is held longitudinally immov-
able by the spring-actuated pin 543, project-
ing from the hub 544 into an opening in szid
plate. The hub 544 projects from the 1ight
tace of the arm 540 and an opening is provid-
ed in the arm 546 to receive the end of said
hub and permit the same to pzss through
when said arm 546 is forced toward szid arm
540. The plate 542 and the block 550 on the
arm 540 and 546, respectively, are normally
separated to form the channels 521 by means
of the flat stiff spring 533 and the bolt 530,
the end of said arm 540 serving as the bottom
of said channel. The bolt 530 pzsses through
a hole in the arm 546 and is threaded
into the arm 540, and the spiing 533 is
rigidly attached to the first of s.id arms and
bears against the second, thrusting it away
from the former as far as the head of said
bolt will permit. The plate 542 is so con-
nected to the arm 540.as to have g longitu-
dinal movement thereon. The arm 539 is

844,563
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rigidly connected with the arm 536 by the
stud 739, which has its bearing in the irame
A, and said fiist-mentioned arm has the roller
541, engaging the surface cam 735 on the
line-shait 700. - The lever 727 is pivoted at
728 to a left-hand extension from the middle
frame-bracket, and has the roller 726 on its
rear end engaged by the cam 797 on the
shalt 700. The front end of the lever 727
is biiurcated and provided with the rollers
547 547, which register with the groove 534
in a prolongaticn of the cam 602. The cam
607 is tight on the word-shait 600, while the
cam 602 is locse on said shaft and receives
its rotary motion from said cam 607, ordi-
nary clutch or interlocking tceth being pro-
vided on adjacent faces of said cars to allow
trem to be engaged or disengaged. When
the cam 602 is actuated to the left aws

from the cam 607 in the menner noted below,
the first cam ceases to revoive and remsins
idle until retuined into engagement with the
second cam. The line-shaft 700 rotates at
the proper time {or the operation of the parts
conwpiised in the galley-feed mechanism,
which operation will next be explained.
The rotation of the cam 797 actustes the
{front end of the lever 727 and the cam 602
to the left and the arms 546 and 540 are
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moved 1n the same direction, since said arm 95

546 1s operatively connected with said cam. by
the extension 555 and the roller 553. Upon
the movement to the left of the cam 602 on'the
shaft 600 the plate 542 comes into conti-
guity with the galley-rule 538.and the fixed
pin 545 forces the pin 543 to the 1ight, thus
unlccking said plate {rom the arm 540. The
cam 797 and connecting members draw back
the rule 538 with the plate 542 now connect-
ed to said rule by the pin 545 until the front
edge of said plate, which extends over the
front edge of szid rule, is flush with the bot-
tom of the galley b. At this instent the arm
546 is forced still. farther to the left by the
cam. 797, carrying the blcck 550 past the end
of the arm 540 and of the plate 542, agsinst
the resiliency of the spring 537, and depcsits
the type-line in the galley 5. During the
collapse of the channel 521 the front end of
the arm 540, the plate 542, rule 538, and tte
end of the galley-abutment are in contiguity,
one with ancther, end the movement of ssid
arm to the left is linited by said abutment
and the intervening members. The con-
tinustion of the rotation of the camrs 797 end
735 retuins the displaced members and re-
stores the chennel 521.

The final action of my machine inserts a
lead into the column on the gallev b, and the
performance takes place or results from the
return of the rule 538 to its forward pos.tion
by the cam and arm governing the same.
Below or back of the bottom of the galley b
is the lead-receptacle 570, in which is the
package of leads 153, under a constant pres-
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sure to the right by the cylindrical plungers
971, said plungers being actuated by the
¢.iled springs 572. The latches 573 are in-
serted in small pockets in the right end of the
galle;-bottom and are under the constant
tension of the spiral springs 574. The front
side of each latch 573 is flush with said bot-
tom, and its rear side is beveled. The rule
538 has the offset 575 in its front terminal,
also flush with said bottom. When said rule
Is withdrawn to the rear, the springs 574
force the latches 573 beneath the adjacent
lead and the spring-actuated plungers 571
force the right-hand lead in the receptacle
570 against said rule, w.th the rear edge of

.said lead on the offset, 575, After the t,pe-

line has been shifted onto the galley ¥ .the
rule 538 returns, as before explamed, carry-
Ing with it the lead on. said offset, forcing to
the left the latches 573 until the parts stand

directly beneath the corresponding members
illustrated.

Wh.le the machine shown as embodying
the invention is adapted for handling ordiZ
nary type and I have aimed es ecially at the
production of a machine capable of justif; ing
such type at high speed with accuracy and a
minimum of wear on the type,it will be under-
stood 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 materia] ,
and the word ¢ ‘t3pe” is used in this specifica-
tion and the claims in this broad sense. The
broad features of the invention also are ap-
plicable not only in machines for justifying
composed lines of type, matrices, and the
like,” but in. justifying ‘mechanism  for all

- kinds of composng-machines.
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What I claim as my invention, and desire
to secure by Letters Patent, is— .

1. In an automatic b, pe-justifying ma-
chine, the combination of a justif;,‘ing—space-
i i an ad-
justment for the amount of shortage and an
adjustment for the number of intervalsin the
line of tjpe being justified, and a series of
forms having suitable dimens’ons for deter-
min’ng the spaces needed to make up the re-
quired ‘space values,

2. An automastic type-justifying machine

age and an adjustment for the number of in-
tervals in the Lne of tipe, and a series of

forms having su'table dimensions for select-

ing the spaces needed, with means to adjust
said forms to make up each required space

‘value des gnated b3 the comput.ng device.

An automatic type-justif, ing machine
provided with a computing device dependent
upon an adjustment for the amount of short-
age and an adjustment for the number of in-

{ tervals in the
forms for selecting the spaces needed to
msake up the required space values, w.th g
| channeled device for success:vel, collecting
the words of the line, the space values selected
by the computing device and the forms, and
lfor depos.ting the line on the receiving-gal-
ey.
,l © 4. An automatic tipe-justifying machine
[ provided with g comput.ng device, a gage
for determining the rema:nder, and g series
of forms contiolled by said computing de-
vice and gage for directing the select:on and
the appropuiation of the spaces required for
| each space value designated by the comput-
ing device. :

5. An automatic tipe-justifiing machine
provided with s computing device, g gage
for determining the remainder, and a series
of forms for directing the selection and the

| appropriation of the Spaces required for each
-0g  space value "designated by the computing
device, with means for causing the remain-

der-gage to change said forms. _
automatic type-j ustifying machine
provided with a computing cevice, a gage for
determining the remaincer, a series of forms
for directing the selection and the appropri-
ation of the spaces required for each space
value designated by the computing device,
and two controller dev.ces one for airecting
the action with regard to the number of each
| Size of space values neeZed and the other to
direct the action on success.ve lines in ac-
cordance with the number of wores in each
line.

7. Ina type-j ustifying machine, in combi-
nation, a, Line-clamp, a movable word-cut-off
channel, and means between thetwo encs of
the jaws of said clamp yielding to allow one
jaw to move transversely to the Lne with the
cut-off channel.

8. The combination with a type-channel,
I of a line-clamp and means between the two

ends of the clamp yielding to allow one end
of the clemp to move transversely to the
line while retaining pressure on the end of
the line. '

9. Ina type-justifying machine, in combi-
‘nation, a line—clamp, a yielaing means be-
tween the two jaws of saill clamp, a movable

{ channel, means to cause said channel to de-
posit the line on the galley, and a guide for
the upper jaw of said clamp whereby the lat-
ter returns outside of said channel, for the
purpose set forth. :

10. In a type-justifying machine, in com-
} bination with a lme-channel and a Lne-sh:ft-

ing plate, operating transversely tosaid chan.-

ne?, of a member actuate:] thereby acapted
i to forcibly bear on the end of the type-Ine,
for the purpose set forth.

11. Inatype-j ust fying machine, the com-
+ bnation with a serles of channels and a line-
" Lfting blade, of & hooked member adapted to

line of type, and a Series of
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forcibly bear on the top of the type-line and
follow it from channel to channel, for the pur-
pose set forth. _

12. In a type-justifying machine, in com-
bination, a lne-l.fiing plate, a series of chan-

‘nels, a line-Lffing blade, an arm actuated by

said plate adapted to forcibly bear on the
top of the type-line, and a hooked member ar-
ranged to be engaged with and disengaged
from said arm, to forcibly bear on said tyy.e-

line and follow it in its upward course, for the

purpose set forth.

13. Ina type-justifying machine, the com-
bination with a type-channel and a hooked
member, of an arm provided with a finger
alapted to engage and disengage said hooked
member, means for operating said finger, and
means for actuating said arm forcibly against
the end of a type-line, for the purpose set
forth.

14. Inatype-justifying machine, the com-
bination with a type-channel, of a clamping-
rod pivotally mounted and provided with a
hook adapted to forcibly bear on the top of a
type-line and follow it 1n its upward course,
and means for reciprocating said rod, for the
purpose set forth.

15. Ina type-justifying machine, the com-
bination with a vibrating clamping-armand a
type-channel, of a clamping-rod pivotally at-
tached to the blade-mounting block and pro-
vilel with a hook a laptel to forcibly bear
on the top of a type-line and follow it in its
upward course, means for engaging and dis-
engaging said hook and said arm, and means
for reciprocating said rod, for the purpose set
forth. -

16. In a type-justifying machine, in com-
bination with the space-counting device, a
controller, means for actuating said con-
troller, an- a trip between the word-shaft and
the line-shaft, operated by said controller,
whereby motionis transmitted fromsaid first-
mentione shaft to said line-shaft or discon-
tinuel, for the purpose set forth.

- 17. In a type-justifying machine, in com-
bination with the space-counting device, a
clutch between the word-shaft and the line-
shaft, a controller, a trip, and means for ac-
tuating sail controller and introtucing said
trip into ant out of said clutch, for the pur-
pose set forth.

18. The combination with the line mech-
anism of a justifying-machine, of a space-
counting device and a controller for control-
ling thelinemechanisminaccordance withthe
action of the space-counting device.

19. In a type-justifying machine, in com-
bination with the remainder-computing de-
vice, wedge-blocks rendered separable by
said device, a wedge, and a space-value con-
troller adapted to tigatly force said wedge be-
tween said blocks, for the purpose set forth.

20. In a type-justifying machine, in com-
bination with the space-counting device and

844,565 .
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the remainder-computing device, contiollers

for directing the machine in accordance with
the number of space intervals. and the re-
mainder, and means for continuing the opera-
tion of said machine in accordance with the
direction so given it, fof the purpose set {forth.

21. In a type-jusiifying macuine, in com-
bination with the remainder-computing de-
vice, wedge-blocks rendered separable by
said device, a wedge, a plurality of space-
value forms, and a space-value controller
adapted to tightly force said wedge between
said blocks and reciprocating said forms in
proportionate relation to the separation of
said wedge-blocks, for the purpose set forth.

22. In a type-justifying machine, in com-
bination, a computing-bar, a notched recip-
rocating controller-rod adapted to engage
said bar at the proper time, engaging mem-
bers governed by a trip, a lifting-bar, an arm
for-depressing said rod, and a clutch-trip op-
erated by said rod and coacting parts, for the
purpose set forth. .

23. In a type-justifying machine, in com-
bination, a space-value locating-rod, a
notched reciprocating space-value controller-
rod, engaging members governed by a trip, a
lifting-bar, an arm for depressing said rod,
a line-measuring rod provided with wedge-
blocks, a wedge adapted to be forced between
said blocks, and a trip arranged to operate
said locating-rod by said controller-rod, for
the purpose set forth.

24. In a type-justifying machine, in com-
bination, two similar notched reciprocating
rods, engaging members governed by a trip,
a lifting-bar, arms for depressing said rods, a
counting -bar for limiting the downward
movement of one of said rods, a clutch-trip
operated by the same rod, a space-value lo-
cating-rod, a line-measuring rod provided
with wedge-blocks, a wedge adapted to be
forced between said blocks, and a trip ar-
ranged to operate said locating-rcd by the
other of said similar rods, for the purpose set
forth.

25. In a type-justifying machine, in com-
bination with the line-lifting rod, a vibrating
stop member normally grasping said rod, and
means for releasing tlie same from said mem-
ber, for the purpose set forth.

26. In a type-justifying machine, in com-
bination with the line-lifting rod, a vibrating
stop member normally grasping said rod,
and word-cut-off channel members adapted
to actuate said stop member and release said
rod, for the purpose set forth. -

27. In a type-justifying machine, in com-
bination, a line-lifting rod, a hooked arm in
operative relation thereto, word-cut-off chan-
nel members, and means adapted to -coinci-
dently actuate said members and vibrate
said arm, thereby releasing said rod, for the

“purpose set forth.

28. In a type-justifying machine, in com-
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bination, a series of space-channels, a pack-

age of space-value forms, a space-value-com-.

puting device and connections between said
computing device and forms for adjusting
said forms to the right and left of said chan.
nels, a reciprocating space-collector between
sald forms and channels, and means for in-
serting the spaces collected, into the type-
line, for the purpose set forth. ‘

29. In a type-justifying machine, in com-
bination, a movable type-line channel, a se-
ries of space-channels, a package of space-
value forms, means for adjusting said forms
to the right and left of said channels, a re-
ciprocating space-collector between said
forms and channels, and means for inserting
the spaces collected, into the line in said
movable channel, for the purpose set forth.

30. In a type-justifying machine, in com-
bination, a series of space-channels, a pack-
age of space-value forms, a s ace-locating
device for locating said forms relative to said
channels, a "space- collector between said
forms and channels, means for reciprocating
said collector to a position correlative with
said forms, and means for inserting spaces
collected, into the type-line, for the purpose
set forth.

31. In a type-justifying machine, in com-
bination with a series of space-channels, a
package of space-value forms, a space-value-
computing device for locating said forms
relative to said chanmels, a space-collector
between said forms and channe s, a false bot-
tom in said collector, and means operated by
the selected space-value form for depressing
said bottom, fF())r the purpose set forth.

32. In a type-justifying machine, in com-
bination, a line-channel having one side mov-
able to permit a line to be moved trans-
versely out of the chanmel, a galley-rule,
means for operating said rule, means for con.
necting the movable wall of said line-channel
to said galley-rule, and means for disconnect.-
ing said wall from said channel whereby the
former is displaced by said rule, for the par-
pose set forth.

33. In a type-justifying machine, in com-
bination with a type-line-lifting device, cut-
off channel members, and means for trans-
forming said members into g galley line-
pusher, for the purpose set forth.

34. In a type-justifying machine, in com-
bination with a type-line support, trans-
versely-movable members forming a channel,
and a longitudinally-movable member ar.
ranged to disengage one of said transversely-
movable members and convert it into a lon-
gitudinally-movable member, for the pur-
pose set forth.

35. In a type-justifving machine, in com-
bination with'a type-line support, word-cut-
off channel members, means for collectin,
cut-off words therein to form g line, ang

21

means for transforming said members into a 6 5

galley line-pusher.

36. In a type-justifying machine, in com-
bination, transversely-movable arms carry-
ing a channel-block and a channel-plate re-
spectively, and a longitudinally - movable
rule adapted to be removed with said plate
from the path of said block, for the purpose
set forth.

37. In a type-justifying machine, in com-
bination, transversely-movable arms carry-
ing a block and a plate respectively, means
for locking said plate in position to form a
channel - wall with said block, a longitudi-
nally-movable rule -adapted to be removed
from the path of said block, and means for
unlocking said plate and removing it with
said rule, for the purpose set forth.

38. In a type-justifying machine, in com-
bination with a type—line—Tifting device and a
support for said line, an arm provided with a
block, a second arm carrying a plate, means
for locking the latter in position to form a
channel with said block, a rule, means for un-
locking said plate and removing it with said
rule from the path of said block, and means
for actuating said arms and moving said
block over the path of said rule and plate,
for the purpose set forth.

39. In a type-justifying machine, in com-
bination with a recetving-galley having a re-
ceptacle for holding a package of leads, a re-
ciprocating rule forming one end of said re-
ceptacle, a member or members in said re-
ceptacle arranged to force a lead from said
package into contact with said rule whereby
the former is conveyed into the type-line
column, and a spring- actuated latch or
latches interposed in the path of said lead
whereby the same is prevented from return-
Ing into said receptacle, for the purpose set
forth.

40. In a type-justifying machine, in com-

bination with the remainder-computing de-
vice, a controller, and a difference-trip oper-
ated by said controller in accordance with
the remainder, for the purpose set forth.
- 41. In a type-justifying machine, in com-
bination with the space~-counting device and
the remainder-computing device, a clutch
between the word-shaft and the line-shaft, a
cluteh-trip, a difference-trip, and two similar
controllers for operating said trips in accord-
ance with the operation of said devices, for
the purpose set forth.

42. In a type-justifying machine, in com-.
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bination, a computing-bar, a counting-bar -

connected to said computing-bar, a recipro-
cating controller-rod adapted to have its
movement in one direction limited by the
positions of said bars, and means for return-
1ng said rod to its starting-point, for the pur-
pose set forth.

43. In a type-justifying machine, in com-
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bination, a computing-bar, a counting-bar

connected to said computing-bar, a notched
reciprocating controller-rod adapted to have
its movement in one direction limited by the
positions of said bars, and a lifting-bar and
engaging members governed by a trip for re-
turning said rod to its starting-point, for the
purpose set forth.

44. In a type-justifying machine, in com-.

bination, a computing-bar, a counting-bar
connected to said computing-bar, a notched
controller-rod adapted to have its movement
in one direction limited by the positions of
said bars, a lifting-bar and engaging mem-

bers governed by a trip for returning said-

controller-rod to its starting-point, an arm |

for depressing said rod, and a clutch-trip
operated by said rod and coacting parts, for
the purpose set forth.

45. In a type-justifying machine, in com-
bination, a space-value locating-rod, a line-

measuring rod provided with wedge-blocks,

a wedge arranged to enter between said
blocks, a reciprocating space-value con-
troller-rod adapted to have its movement in
one direction himited in accordance with the
amount of separation of said blocks by said

- wedge, and means for returning said con-
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troller-rod to its starting-point, for the pur-
pose set forth.

46. In a type-justifying machine, in com-
bination, a space-value locating-rod, a line-
measuring rod provided with wedge-blocks,
a wedge arranged to enter between said
blocks, a notched reciprocating space-value
controller-rod adapted to have its movement
in one direction limited in accordance with
the amount of separation of said blocks by
said wedge, and a lifting-bar and engaging
members governed by a trip for returning
said controller-rod to its starting-point, for
the purpose set forth.

47. In a type-justifying machine, in com-
bination, a space-value locating-rod, a line-
measuring rod provided with wedge-blocks, a

wedge arranged to enter between said blocks,

a notched reciprocating controller-rod adapt-
ed to have its movement in one direction lim-
ited in accordance with the amount of sepa-
ration of said blocks by said wedge, a line-
lifting bar and engaging members governed
by a trip for returning said controller-rod to
its starting-point, an arm for depressing said
controller-rod, and a trip arranged to operate
said locating-rod by said controller-rod, for
the purpose set forth.

48. In a type-justifying machine, in com-
bination, a counting-bar, a controller-rod
adapted to have its movement in one direc-
tion limited by the position of said bar, a

" line-measuring rod provided with wedge-

65

blocks, a wedge arranged to enter between
said blocks, a second controller-rod adapted
to have its movement in one direction lim-
ited in accordance with the amount of sepa-
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ration of said blocks by said wedge, and
means for returning said controller -rods to
their starting-point, for the purpose set forth.

49. In a type-justifying machine, in coni-
bination, a counting-bar, a notched recipro-
cating controller-rod adapted to have its
movement in one direction limited by the po-
sition of said bar, a line-measuring rod pro-
vided with wedge-blocks, a wedge adapted to
enter between said blocks, a second control-
ler-rod adapted to have its movement in one
direction limited in accordance with the
amount of sepuration of said blocks by said
wedge, and a line-lifting bar and engaging
members governed by a trip for returning
sald controller-rods to their starting - point,
for the purpose set forth.

50. In a type-justifying machine, in com-
bination, a series of space-channels, a plu-
rality of rotating space-value forms, and
means for adjusting said forms to the right
and left of said channels, for the purpose set
forth,

51. In a type-justifying machine, in com-
bination, a series of space-channels, a plu-
rality of rotating space-value forms, means
for adjusting said forms to the right and left
of said channels, and a reciprocating space-
collector between said forms and channels,
for the purpose set forth.

52. In a type-justifying machine, in com-
bination with a series of space-channels, a
plurality of space-value forms, a space-value-
computing device for locating said forms rel-
ative to said channels, a space-collector be-
tween said forms and channels, a false bot-
tom in sald collector, means for depressing
said bottom in accordance with the configur-
ation of the selected form, and means for ele-
vating said bottomn again, for the purpose set
forth.

53. In a type-justifying machine, in com-
bination with a series of space-channels, a re-
ciprocating space-collector in operative rela-
tion with said channels and a series of rotat-
ing space-value forms, for the purpose set
forth. :

54. In a type-justifying machine, in com-
bination with a series of space-channels, a
space-collector in operative relation with
said channels, means for bringing said col-
lector and channelsinto position for the trans-
fer of spaces from the channels to the collec-
tor, a series of space-value forms, and means
for positioning the forms after the spaces are
collected from one channel to determine how
many spaces shall be taken from the next
channel.

55. In a type-justifying machine, in com-
bination with a series of space-channels, a re-
ciprocating space-collector provided with a
movable bottom, in operative relation with
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said channels, and a series of rotating space- .

value forms for positioning said bottom, for
the purpose set forth.
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“56. In a type-justifying machine, in com-
bination with a series of space-channels, a
space-collector provided with a false bottom,
in operative relation with said channels,
means for reciprocating said collector, and a
series of space-channel forms for actuating
said bottom movable after spaces are col-
lected from one channel to position the bot-
tom for taking spaces from the next channel.

57. In a type-justifying machine, in com-
bination, a series of space-channels, a line-re-

ceiving channel, and a space-collector adapt-.

ed to receive and convey space values from
said space-channels to said line-channel and
a series of rotating space-value forms, for the
purpose set forth..

58. In a type-justifying machine, in com-
bination, a series of space-channels, a line-re-
ceiving channel movable toward and from
the space - channel, and a space - collector
adapted to receive and convey space values
from said space-channel to said line-channel,
for the purpose set forth.

59. In a type-justifying machine, in com-
bination, a series of space-channels, a line-
receiving channel movable toward and from
the space-channeéls, and a space-collector
provided with a movable bottom adapted to
receive space values from said space-chan-
nels and introduce them into said line-chan-
nel, for the purpose set forth.

60. In a type-justifying machine, in com-
bination, a series of space-channels, a line-
receiving channel, a space-collector provided
with a false bottom, means for reciprocating
said collector between said space-channels
and said line-channel, and a series of rotating
space-value forms for actuating said bottom
for the reception of space values from said
first-mentioned channels and for the intro-
duction of the same into said line-channel,
for the purpose set forth.

61. In a justifying mechanism, the combi-
nation with a computing device for comput-
ing justifying-space values from the shortage
of the line and the number of intervals, of a
series of forms controlled by said computing
device for forming said space values.

62. In a justifying mechanism, the combi-
nation with a computing device for comput-
ing {'ustifying-space values from the shortage
of the line and the niumber of intervals, of a
series of space-channels, and a series of forms
controlled by said computing device for se-
lecting spaces to make up said space values.

63. In a type-justifying mechanism, the
combination with means for measuring a
composed line of type and computing justi-
fying-space values for the line, of a series of
forms controlled by said computing means
for forming said space values, and means for
inserting said space values in the line.

64. In a type-justifying mechanism, the
combination with means for measuring a
composed line of type and computing justi-
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fying-space values for the Tine, of-a series of:

forms controlled by said computing means
for forming said space values.

65. The combination with a reciprocating
word-collecting member, of means for giving
said member a further movement to transfer
the line.

66. The combination with a reciprocating
word-collecting member, and means for in-
serting justifying-spaces, of means for giving
said member a further movement to transfer
the justified line. .

67. The combination with a member hav-
ing a movement for each word of a line, of
means for giving said member a line move-
ment for each line.

68. The combination with a member hav-
ing a movement for each word of a line, of a
power-shaft and positively-acting connec-
tions for giving said member a lme move-
ment for each line.

69. The combination with a continuously-
rotating word-shaft, of a word-cam on said
shaft, an intermittently-rotating line-shaft,
and connections by which the word-cam is
released from the word-shaft and actuated
by the line-shaft to produce the line move-
ment. -

70. The combination with a continuously-
rotating word-shaft, of word-movement de-
vices actuated by said shaft, a line-shaft, and
means for releasing the word-movement de-
vices from the word-shaft and operating
them by the line-shaft for the line move-
ment. _ -

71. In a clutch for type-justifying ma-
chines, in combination, a (iouble—grooved
word-cam, a line-cam reciprocally mounted
on the line-shaft, an idler driven by the
word-shaft mechanism, a swinging arm oper-
atively engaging said word-cam and adapt-
ed to actuate said line-cam into conjunc-
tion with said idler and to release the same,
whereby power is intermittently transmitted
from said word-shaft mechanism to said line-
shaft, for the purpose set forth.

72. In a clutch for type-justifying ma-
chines, in combination, a double-grooved
word-cam, a line-cam reciprocally mounted
on the line-shaft, an idler driven by the
word-shaft mechanism, a swinging - arm,
means for engaging one end of said arm with
either of the grooves in said word-cam where-
by the oppostte end of said arm actuates said
line-cam into conjunction with said idler and
releases the same, and means to disengage
said last-mentioned cam from said idler at
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the completion of the line-shaft revolution, -

for the purpose set forth.

73. In a clutch for type-justifying ma-
chines, in combination with a swinging arm
adapted to engage and release a line-cam, a
word-cam provided with two grooves, a cam
on the periphery of said word-cam, a vibrat-
ing trip pivotally connected to said arm and
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-arranged to actuate its roller from one of said | line-lifting blade operating in said feed-chan-

grooves into the other when under the in-
fluence of said peripheral cam, and a projec-
tion for returning said roller to the first of
said grooves; for the purpose set forth.

74. In a clutch for type-justifying ma-
chines, in combination, a swinging arm ac-
tuated by a word-cam and adapted to engage
and release a line-cam, an idler driven by the
word-shaft mechanism capable of imparting
motion to said line-cam when the latter is
forced into conjunction therewith by said
arm, a post extending into the groove in said
line-cam to hold the same in engagement
with said idler during a part of its revolution,
and a cam-spring on said line-cam arranged
to bear on said post and actuate said last-
mentioned cam out of engagement with said
idler at the end of the line-shaft revolution,
for the purpose set forth.

75. In a clutch for type-justifying ma-
chines, in combination, a toothed idler loose
on the line-shaft and driven by the word-
shaft mechanism, a grooved cam recipro-
cally mounted on said line-shaft capable of
interlocking with said idler, means for con-
necting the interlocking members, a post ex-
tending into the groove in said cam to hold
the same in engagement with said idler dur-
ing a part of its revolution, and a cam-spring
on sald line-cam arranged to bear on said
post and disconnect said members at the end
of the line-shaft revolution, for the purpose
set forth.

76. In a type-justifying machine, in com-
bination, a feed-channel, a cut-off channel, a

nel, means dependent upon the line-shaft for
actuating said blade, other means dependent
upon the word-shaft for actuating said
blade, a ward or wards in said cut-off channel
to check an advancing type-line on said
blade, and a ratchet-sector and engaging
pawl between said line and word actuate
means, whereby said line is intermittently
transferred from one of said channels into
the other, for the purpose set forth.

77. In a type-justifying machine, in com-
bination, a feed-channel, a cut-off channel, a
line-lifting blade operating in said feed-chan-
nel, line-actuated positive means for return-
ing said blade to its initial position, and
word-actuated means dependent upon a
ratchet-sector and a pawl for moving said
blade from said initial position, for the pur-
pose set forth.

78. In a type-justifying machine, in com-
bination, a feed-channel, a cut-off channel a
line-lifting blade operating in said feed-chan-
nel, a ward or wards in-said cut-off channel to
check an advancing type-line on said blade,
line-actuated positive means for returning
said blade to 1ts initial position, and word-
actuated intermittent means dependent upon
a ratchet-sector and a pawl for moving said
blade and line from said initial position, for
the purpose set forth.

BENJ. M. DES JARDINS.

Witnesses:
Eva S. SurLrox,
T. A. CUTTER.
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