PATERTED FEB. 19, 1907.

No. 844,568.

. J. ENNISSON.
TYPE JUSTIFYING MACHINE.

APPLICATION FILED MAY 5, 1902.

” 2
m L8 ® o 4 s sy z
5 T G 2 3 =
m 78~ . @ /, " @ w = M m
[ " \ 5 "
5 ] ! R
M me”"‘ // 3 \‘ =4 )[%M‘ .
PoF 3 z — — mJ >
097 , SN
LOp 5 W
193 ~€ _
%MN. Ju (@ 9% .
Y. wxv Z / __ °
° © Wity T 9k @ B8 @ LI 5174
y N g7Lr- o T
ﬂ . _ A V.QQNQ 8905 mm& 2 T N\N e NNN - MW“W %NN
0. : {9077 7
- N P4 g - (O™ b7
O ; I
wNlex ,"Qo“_ - h N\ \ W&
_ ol J0r9F 952
2
¢ 7 997 A
| 8907 mew m&mmw
o TSE N W T 787 .
e @ QW
Cianil ﬂ R : ® 2
FoF 1 e o 02 | $9% 9 287 |, @ & o
e = JI_.,MH _ ~feoz 4z : = A
053 28 Z 17
wp 0 T | s goh T 956 55 B ong s o 1 s o = ‘
gz “ e 458 9 7B o 103 %8



No. 844,568. o " 'PATENTED FEB. 19, 1907.
o ' W. 7. ENNISSON. ©

TYPE JUSTIFYING MACHINE.
*  APPLICATION FILED MAY 65, 1902.

-32 SHEETS—SHEET 2.

266
141
268

276

368

i

267

_ s
QT N
S‘ i ©
Ei 311 g'_ §
N w
o _ i s
:”3§;L1 e
A
8 | I
L ) v I
N o \‘ I
% anwunruasmne-a. ootk BN
¥OENS §8° § I8y 3§ —&—
S i !
A i
& i ;
P R=
b
N N
WlTNESSES INVENTOR
o : 'W’JayEnnwson
_ BYWWG
\/{a//én/af/ . .

ATTORNEY'



PATENTED FEB. 19, 1907.

No. 844,568.

W. J. ENNISSON.,
'TYPE JUSTIFYING MACHINE,

. APPLICATION FILED MAY 6, 1903,

32 SHEETS—SHEET 3.

el | 992 0 £ 7 - 3. .
, g3Y ¢
" 3] 2
02l ~ >R =
5 2 } =N <
. n
. gbee Zp Frp _m .
29, — . S . 99 . &
) P N [ {24 & N *%w W = .
282 ] \ L9% o 09%
, \ uE
\ s ONON_rosz e L€
S PR \ iR . 7E Q
w7 A N g , . - ,
_w.‘ L a4 (o , P9%
R ) _
_ — Loz 7 — IO i s 905
. A A AN bl 77 "ppz \\ Y S |
. A ; 7 __ _— . 1 - _~ o - -
B RN M= T 7087 o0gF 1897
. 082 qsr
774 / \GLE" A ” L 794 ZIer \
77 - /! > orer |\ ¢
FOF- LT |F . ; 227 .
N 7 . K . .
A N e e N .
on 4 NN 4067 -\ -
Q, )5 iz 2 R
, VA . 9FF.
W/ TN £72
A 1%, ]\ O\
0 708 L 294 N
4 ) , Ry 708 e N W
909 9iy 97 g L= 12N
ava ‘ , A, 12
£ o Yl AL wt ] [ g )
i i 95 ), g o =200 oz r37 Z
029 Joer . =N
. 7 : =
W




" No. 844,568. PATENTED FEB. 19, 1907.

~ W. J. ENNISSON.
TYPE JUSTIFYING MACHINE.
APPLICATION FILED MAY 5, 1902. .
: ' 83 SHEETS—SEEET 4. -
9N
|R
NP
o L
N
[N
N
S
I
&)
8
3 E

- Sud

278 15l |[o @ g 2 i

Fig. 4

855 _ 359 998

~  INVENTOR-
W. Jay Ennisson

0‘ fﬂ@/ L N s R

WITNESSES:

A
 ATTORNEY.



PATENTED FEB. 19, 1907.

W. J. ENNISSON.
TYPE JUSTIFYING MACHINE.

No. 844,568:

APPLICATION FILED MAY 5, 1903,

- 88 SHEET8—~SHEET 6.

ATTORNEY

A o gz _ m ;
14 2 2 . . = <.
v 787 S
722 SN
1 =
) T 1y W w
$9% | = : .
1 T - E
q f / Jr. wy orL
09% 5% 202 =N & ﬁ
ozF “°°
. 927 .
08F — : Mw
wa Nwww i .
- 8FT ] S—
, an@
. mwmw .= _ 799 17
- 1 oW o Ty T %%
0FF T 5 00g m_ i w%.% gor Jﬂ
_ et B s —_ —
v L zor !
467 | _p [ w77
898 _ ! . TG 077
0BF _ B ‘ 2 i — 707
S < ww At ﬂ__ i
\ @) w ™ et , m_ﬁ | o 24
9 o 1 LAY O ) i P [
sy s R TR P % ‘ AR\
soF N i R SR _ 707 g7r M
i _ Z9F !
Qi _ M pe %N@N w o0F .
_Tl e % 73 : , %
o . ! 79 ogr 73
mﬂ 297 , _ m %
D A _ =
ey or . o =
22 :
$h22 Y274



PATENTED FEB. 19, 1907.

No. 844,568.

-33 SHEETS—SHEET 6.

'W. I. ENNISSON.

TYPE JUSTIFYING MACHINE.
~ APPLIOATION FILED MAYS, 1002,

274

R
o .w ‘
, = R
29l Ey
_m z
L
Loz 20 7774
e
T DD T2 o
Fog Fo5 . ws—+ Bz
o o 0%, o
S I NG .. | T
= v \J. - h— INNN| ||||||Wm$ﬂ
o8 Y~ 1 |
V/\’. NN%\ _
g 528 .

9

" WITNESSES:

ATTORNEY



No. 844,568.

APPLICATION FILED MAY 5, 1002,

'PATENTED FEB. 19, 1907.

W. J. ENNISSON.
TYPE JUSTIFYING MACHINE.

Z Mot

) - ™~
S =3
) = 3 [ N
S .
g 5|3 =y
o Y 4 =
-~ Mt
— AN 3
bl “ \
i il “ﬁ
-l
S ) I
Jn : D
P
]
S
i ©
N
o §\ %{
T =
N
1 ™ “%
2L o
o i S
=
.
N
™~ v <
- . =
J I s
b 1 "~
“ u & 728 R} §
b o : “u.;,gi
] # L~y <
: i "
ol S ]
D n
™~ o .
LI oy
ol X
“ i %‘?
/r__l\_,_\,‘ 2
. = t | B
F | Bms 2
\ ' g R Ty / ~ &}
{ pilg e .
‘% " [ ';L W a @ LAY
_\\r'::‘ P o R
I e — === ]
L Y S
I il |ﬂ
fiminccs y it H i = %
[T o N
;u f"“‘,::: X N
- s LB
] "*‘ ,:3,,.” @
NERC- A
u
1 1R o
S R
R ..\nlﬁ N -
T )
n all
W
1 bl
WITNESSES : ™~
- D S
. 8

32 SHEETS—SEEET 7.

N ) ~
D
$E S
~i
=
=R
[]D
N
-
™ >
<
T8N | IS
@ | .
o
= < | .
F = s
15 3
=y, =N
X Ly
S g,
g s ‘, S
N7 B
— = 1 \«
I K““ ¥ }'5‘3
¥ “ N i 1l
[ S i .
. R s | 4
< s IWHE
jy? f ~ -
é :
™ gl s
N e -'J;;x\—\-wa
ﬁ, LS
-4 R h
Syl & LB é
8! s i PLsy
=~ | @a /@
iw“‘ =
I~
NliE
) - ¥ lm |
< N ERY SR
QI N 'Sy
g 3\ o ! 3
S LR B R
4T R e
— - LA E
rige ;
D)
§
(1
INYENTOR

w. JayE’nnisqony
gy P Hrrao.

ATTORNEY



PATENTED FEB. 19, 1907

W. J. ENNISSON.

TYPE JUSTIFYING MACHINE.
APPLIOATION PILED MAY 6, 1902.

No. 844,568.

ATTORNEY

BV K Hrmrca,

W. Jay Ennissor

)
: S
i =
: =
m =
: 7
" 1
X i , _ 706F s
. _ | .
059, = _ ,
S0VF = ] ooy : b -
SELF e ggh—tii Y j *_
N& A
| 1 g A
12274 \ m.*m.w‘wm& : _HHH-- 204 | o
9 ) - ~ 1 B
o 2907 . L. 955F
A YN R/ T RS20 o] WA
9 \\\\H\ ===l N N 78 —_ S5er e
[~ e SN -2 0, .
d oy g\ N\ Vw,\mww o sty _

lpeett=,

WITNESSES:

7



PATENTED FEB. 19, 1907.

W. J. ENNISSON.
TYPE JUSTIFYING MACHINE.

No. 844,568.

APPLICATION FILED MAY 6, 1902,

32 SEEETS—SHEET 9.

INVENTOR

W. Jay Ennisson -

BY JfHHriaa

: . 8 3
!
T -
oy
Fo0r a0 P\ eor O 7L, me
D NGLE bgy
Y27 i —
; 73
F00r| bOTF 5 @ .
87275 Lorr O
7 ol 7 < -
‘ R
. 7 w\ 290r
2007 7 oo
!
booy ! J 097 —
. 1
1 VAR 09 pez
_ 25 gt N 242 4 909 N
s —— s g] |
& .\ . .‘. / ___ T NWW'%
9z 9%z or P | g 03 -
=N 5 4 : m_\l
9 e O
0k 509 gpg : VY74
b B

00,

9z

#0z. i
_ 0L yrp |
oL
w9 | 209 P grg g
7oL
T wh by

ATTORNEY



No. 844,568, PATENTED FEB. 19, 1907.
W. I. ENNISSON.
TYPE JUSTIFYING MACHINE.

APPLIOATION FILED MAY 65,1803,
32 SHEET8—SHEET 10.
960

Flig. 40 955

9538
701 a5 2% .

"~ 203

éé ﬁw_i 229

02— .

780 %z

985 725 2

984 —- Ot w5

®
3

904 — T

Uz

90—
) 913

932

— 943

7 INVENTOR

[ Jay Ennisson
gy A Frmas

ATTORNEY




PATENTED FEB. 19, 1907.

No. 844,568. . .
‘ W. J. ENNISSON.
TYPE JUSTIFYING MACHINE,
" APPLICATION FILED MAY 5, 1902,
32 SEEET8—JHEET 11.
- Flig. 14
: 358 .
!;
f 355 352 .
-
I 7™ ,.
| ;351
: \§\
257
L
vﬂ———
z |
/
WITNESSES: INVENTOR

By 7" .

| QZ ) %,m?c:, W, Ja/yEnnz}sson

ATTORNEY



No. 844,568. PATENTED FEB. 19, 1907.
W. J. ENNISSON.

TYPE JUSTIFYING MACHINE.
APPLICATION FILED MAY 5, 1903,

82 SHLETS—SHEET 12,

o i 1605
'i A s Y — 2506
/
J 72§ 2509
L T il ”H',“.n 2470
1501 } !
1540 “r l
i
47— | 1746
_\ e}
G— 2065 U \
0/736 P
- 7 j
Fbg 12a 261 | kg6 g6z > 1510
2 % s % 1723
)&

////////////////////////////

52 161 \"‘..::L \ \
\/ ENLNE \

165

© WiTNESSE: \\//§7/7/,///<”\ \ \/ INVENTOR
, ze.a» §\ WJa,yE'nmwsow‘
W , ....... = N | e
. M, g |

ATTORNEY



No. 844,568. PATENTED FEB, 19, 1907.

W. J. ENNISSON.

TYPE JUSTIFYING MACHINE.

APPLIOATIOR FILED MAY 5, 1902,
32 SHEETS—SHEET 13.

12a Flig. 43
— . 4 29
] 152 : , I
p—
: S—————reae)
210 215 gy 11— _’
T | 268
: , P
0 , V4 258
AN E =1 #7 7 i
278 ' A ) / /7'-- r\\\\“
| I i it i | . : ’ ! 25 :_ A" h
’ Fll 4 ' ; 50 55 ' @
277 : , 649 | 58 — .
. ; g2 :
¥ . |
e ' 3554
H“ ( 59 pas ‘ :
| T T o
11 357 456 o5 45¢ ::
362 5 e ':6
o 1480 \aas0
1510 1451 P Q@ a0
1632 ' N
Lsuo 70 NEZZE
7 7508} )
= é32 N\ et
< T n 4 I i ,
633— o % 2808 . i
n WAM?
o &27 650 P ;
g L1505 Iy
636 638 ses D] { 24545 ]
## g, ~\_Dz80L A5
: 150,
|\ 629 d
661, ~/801
A1805 ]
s 415G -
| 624 wte |,
G228 - o5 il
622 iy N
623 -4— PANCX
210 251 TV N }1/‘%‘5
e - i 7 -
(o) ' :l o i
S wes A
} ] 255 o A\ ass
.[7_16 - /' R | 253 :-_'.\T:‘-’/’ .
; 299 Fbg 13 a ZL(J L L\
WITNESSES: it ’ 257 INVENTOR z/7
S
4 (% < WJwannfL'ssow

BY .

472

jo ATTORNEY




32 SHEETS—SHEET 14.

PATENTED FEB. 19, 1907.

INVENTOR

W. J. ENNISSON.

TYPE JUSTIFYING MACHINE,
"APPLIOATION FILED MAY 6, 1902,

e N Y
.

WITNESSES:

No. 844,568.

i

osr PN g é wer z |
FEIT 228r : BF ‘b1

ATTORNEY

" BY



No.A844,568. PATENTED FEB. 19, 1907.
W. J. ENNISSON.

TYPE JUSTIFYING MACHINE.

APPLICATION FILED MAY 5, 1902,

32 SHEET8—SEEET 156.

FLg 1ba
1507
A1308
D1308 | »
' | _B1308
C1308
[ 0
57— | Y 450
2430 1
g\ 248 QT
410 | 2%
. ) ; !
1A ” u'.If nwﬁ”! '“ s 50 ! =7
403 T g1 72 VIR
h mi 1415 4465
1480 1434 pwec-cd 1405 o — 2411
___ ,,,,,,,,, : H14-THE | 27
2425 .
1422 M ——z325
‘ 2516
: 7812
2502
1305
Kﬂ&?
— 1480
T INVENTOR
/
/// w. Jay Fnnisson
BY MW

' ATTORNEY



No. 844,568. PATENTED FEB. 19, 1807.
W. J. ENNISSON. '

TYPE JUSTIFYING MACHINE.
APPLIOATION FILED MAY 65,1902,

32 SEEETS—SHEET 16,

01 ]|

. 50, ||| |
WITNESSES: 5 R ¢ f 4450 INVENTOR
W > 557 ' W. Jay Ennisson
: > L BY 7 .

.. ATTORNEY



No. 844,568. . PATENTED FEB. 19, 1907.
W..J. ENNISSON.
TYPE JUSTIFYING MACHINE,

APPLICATION FILED MAY 5,1902.
32 SHEETS—SHEET 17.

Fig. 47 . Flig.47a

O) > | O
" Loz ’ '\ ,l'_ i Q 130z ' \ /',7518&4 O

\ | Azs
1308\
TN S
AN
oo AT AN
115 s B1308
A=) St 1416
il ; ‘4‘
: S (22180 ,'
— o 2403
| 2470 WS e ALz
P < 1485 1430
§722% )= S S
B [ 2463
2450 59 \of —H53 1451 .
1430 NN il ]7Q51;17Q}
2453 | “ ..,I — 2463 . '}_!HWE_WI-'-"“"'
W 1 2486 1416
_ - 1480
65 14551;?7721485 AL804
' 59 Flig. 17 e
s 56 \H% 1455%?451 1450
1487
Fig.’17b_
v
486 - | L5811 —~2487
- 1480
485 /T 15 452
WITNESSES - 1435 1183 INVENTOR
- W.Jay Ennisson
gy A Ao,

ATTORNEY



No. 844,568. PATENTED FEB. 19, 1907.
‘ W. J. ENNISSON. -
TYPE JUSTIFYING MACHINE.

APPLICATION FILED MAY 5, 1902,

32 SHEETS—SHEET 18.

Flig.48 Fig.18a

Flig.48¢ \

& “ AN

:’ /‘ﬁ%ﬁ X \ 1416

@"”" ﬁﬂl ALd2d

o=, yira

"*“' INVENTOR

W. Jay Enwnisson
BY K Frmiao,

ATTORNEY

1418 1435



No. 844,568,

300 ] :
\

w.

PATENTED FEB. 19, 1907.

J., ENNISSON.

TYPE JUSTIFYING MACHINE.

803 ;

APPLICATION FILED MAY b, 1802,

32 SHEETS8—SHEET 19.

Flig. 19 | s5

Ab36

Wﬂﬁ

B !
N — I | d0s
[ 1 B = o
o ﬁ ‘ 309 314 A s8 47
,' . /
Co—asz )\ I+ /
| Al
- 2 T e — e
= N2 520
NN \ N
! 7
) R . ,
2501 y 1
al o BE = =l
[ 7 7802, ‘
- | . % 2109_/
zzg) 1301
Zoo7-HC I Ae05_ A1804 ] D4820
dsosfli— N\ — ] N B //
D1308 D505 " L/Bzm %
RZEV R il SN X % "'"""""%
S| —— By | .cs07 Z
| C1805 C1820 {§
1508 1804 ]| /7 S el /
ViR-2450 0, |: /
= [t 1416 /ﬁ
1463 1451 7
D455 230 B1sos) N
5 2320
e il 521 | 1675 -
zzz il
1819-= il = =
2348 -
1316
1315 1624
Phym = 1812 Jm
j /
0l o) )
1805

I

WITNESSES :

Y.

INVENTOR

W. Jay Ennisson

gy HHHrniay

-ATTORNEY



PATENTED FEB. 19, 1907.

No. 844,568,

W. I. ENNISSON.
TYPE JUSTIFYING MACHINE,

APPLICATION FILED MAY 5, 1902,

32 SHEETS—SHEET 20.

—ZO0LE .
LIS,
A FESE
o275 . %ﬁ%@
oLr :
¥ . ~ o
el (22 . D
I
. |t .
t ]
Lt
~0rrzD .
O 9L id @
23 ” _ V7274 b7 %ﬁ%
Ly @ —>=—
i Wz T
1 : L
eoLr—y- t
3&«?\“\ |
008 — / 4077
0597 1007 —]

LO9F—T1

Fo92

INVENTOR

w. Jay Ennisson

—borZ

WITNESSES:

_BYW

ATTORNEY



No. 844,568. ' , PATENTED. FEB. 19, 1907.
' W. J. ENNISSON.

TYPE JUSTIFYING MACHINE,
APPLIOATION FILED MAY 5, 1902. S
! 32 SHEETS—SHEET 1.

; : ' 391

Pl 9.2 o5 () r—rar

’ m Il'mlfll = E [NY; | 314 "’_30'?

— | 625 : T a1
: 20

Al

J . ) 0
229 / P27/ A  ae .(?14 4 216

' 7610
‘ 1843

2ol
[—A427/0

=y i '
prErTe —F

:]J 705

=T @ [

= cl82e) 8%

~B452,
=z70z
n

[ & [

l=1=k 1627

2706 Fbg 21a

el

~1742
1840 .ll] 2054

1702 lw 2058
|

|| 7857
117832

1833+ T

1834 J bl 2065
. WITNESSES: . ' | 2054 INVENTOR ‘
‘Z £/ % - ' ® WJwann/z/’ssow

T L BY HHHomniio,
H Sattoor— ] ] ]

- 2l09—-

: I
1623 it

1624

g
~ TS

=

d ]

2620

=

716

2055

e

* ATTORNEY

»
S
N

\




PATENTED FEB. 19, 1907.

No. 844,568.

. J. ENNISSON,
TYPE JUSTIFYING MACHINE.

APPLICATION FILED MAY 65,1902,

82 SHEETS8—SHEET 22.

Iry s ’ Q\mo
e g | wll Joe | [ ] 7
T » 3 HY 7 1 “ T m: \WQM»
T == 1 1] oz
H AR | Pl U %
- = N._.J ¢ 08 e -= N § \x_ %
\ e |17 we | 1[emw e o ,
- — / — T~ M~
u bof Lrg bog % NN ooe
. oy \ P
i Ly A [
~ _ S A S oY - rp ]
~ 7 7 7
goe g0¢ 20¢ gog
222 B vz b 252 ‘b
_ Nw\n wwn 974
“ \ [ \ e e
| ‘ L
.N.m.. F_ are #g
"~ 27 M lllllllllllllllllllllllllllllllllllll
|._... \ e e e e e _ e e e <
! 608 908 7 \'§
! - L
\\ 1 ) : \ :
098 ~ _ ge
7
_ 2e
_q 7
e —+ -}I!I_.mr--lJ@ ||||||||||||||||||||
IIIIIIII H— ——— — p—— p— T T
7/ H ®
o0 o =
i O | \ N | ”
...... fmm e e NN = e S
Vol TTE i . gre 902 ST e e
........................ G E R B gp BT

INVENTOR

w. JLLyEnn(/.sson)

BY

ATTORNEY



No. 844,568. ’ PATENTED FEB. 19, 1907.

W. J. ENNISSON.
TYPE JUSTIFYING MACHINE.

APPLICATION FILED MAY 6, 1902,
32 SHEETS—SHEET 23,

_ ijZ{],é&S 420 207 pof 4%W 496 -
: 29 433 22
440
I

N

,i 7

4

#

%

, INVENTOR
w. Jay Ennisson

BY K Horuad,

ATTORNEY



PATENTED FEB. 19, 1907.

- No. 844,568,

- W. J. ENNISSON.
TYPE JUSTIFYING MACHINE.

APPLICATION FILED MAY 6, 1902,

32 SEEET8—SHEET 24.

28232, 8508~ TU58 g 2058 F95E
_ — " /2928 g9z
. 9. T 992
gopy 9988 sLeZ \% 1232 0 OV _ z
&mmW_ o= LTI P
E . L, — 74
\w / i w

o837

2952 - ozs

207

NNW.'\MW_

INVENTOR

W. Jay Ennisson

gy A Hrnias

U

-

WITNESSES LA

ATTORNEY



No. 844,568. - PATENTED FEB. 19, 1907.
W. J. ENNISSON.

TYPE JUSTIFYING MACHINE.
APPLIOATION FILED MAY §,1903.”

32 SHEETS—SHEEET 35.

=

INVENTOR
W Jay Ennisson
ar .

ATTORNEY



No. 844,568. _ PATENTED FEB. 19, 1907.
: ' W. J. ENNISSON.

TYPE JUSTIFYING MACHINE.
APPLICATION FILED MAY 5, 1903,
32 SHEETS—SHEET 26.

2600 % 20 Flig. 26
170 Rl 203 229
, ,
: —
..... A
— —— /. T .
T B A
420 ) e 7B A
- 24 (o™ 1 ré
B1820-1) e — by o
- ] %

g

g0t

RS-

_____ 2050
/
/
7.
II
Wi TNESSES %m v . INVENTOR
W. Jay Ennisson

%%WW o sy WHKomag  arry



No. 844,568, ' ' ~ PATENTED FEB. 19, 1907.
W. J. ENNISSON.

TYPE JUSTIFYING MACHINE.

APPLICATION FILED MAY 5, 1903,
32 SHEETS—SHEET 27.

260t 160? 1620 FLg 27

170f  I§ 208

1702 il
—\ |k i
420 i \ 1621 1055 - 7%0 :,' y

7

2109

WITNESSES: . ’ ' INVENTOR

W %,,,zz_-_’ W. Jay, Ennisson
| % Mot N o o TpHHrmmaa

. .

"ATTORNEY



No. 844,568. _ PATENTED FEB. 19, 1907.
W. J. ENNISSON. '

TYPE JUSTIFYING MACHINE.,

APPLICATION PILED MAY 65,1802, . .
' ' 32 SHEETS—SHEET 28,

shot 2602 '\ﬁgo ' F’Lg 28

1701 [Fap 203 oz
| , [
2705 | 11703

l. AN T

: Ve .
WITNESSES : : INVENTOR
; - W. Jay Ennisson
A _ | ' By TPH o

ATTORNEY



No. 844,568, ‘ PATENTED FEB. 19, 1907.
" W. J. ENNISSON. -

TYPE JUSTIFYING MACHINE.
' APPLICATION FILED MAY 6, 1002, :
32 SEEETS—SHEET 29,

Fig. 206 pig 290 Fig. 29
' 2223 C p)
2230 ”/22;
2226 -
o225t

. WITNESSES: e - INVENTOR
' / g & o W. Jay Ennisson
- ' e B B
#tatead LT s |

. . ATTORNEY



No. 844,568. - PATENTED FEB. 19, 1907.
W..J. ENNISSON.

TYPE JUSTIFYING MACHINE.
APPLICATION FILED MAY 5, 1902, ,
32 SEEETS—SHEET 30.

. 62 L=:a=::—3 ..;: = —f)
Flig. 30 o= i
- 65 - -
44—
45—

b I
. N\ -
Iig. 30 H N \|1Fig. 300
49— : —29 g T
z E G:D ad “E '/54
54 5 SL—4— j’ 4
S ¥ 30
r gl s \\’. \ :
= 30—
35

60

T : 7 Inventer
W Jay Ennisson
By WHHonees ety




No. 844,568. : - PATENTED FEB. 19, 1907.
W. 7. ENNISSON.
TYPE JUSTIFYING MACHINE.

APPLICATION FILED MAY 5, 1802.

32 SHEETS—SHEET 31.

Ifr’ig. dla

L50

Wi livwoo , Fnwventbor

M W. Jay Ennisson



No. 844,568, - ~ PATENTED FEB. 19, 1907,
W. . ENNISSON. . :
TYPE JUSTIFYING MACHINE.

APPLICATION FILED MAY 5, 1902,
32 SHEETS—SHEET 33.

Witnesse. Inventor

w Jay Ennisson

Y Maliner By NHHrnceo auy,.



UNITED STATES

PATENT OFFICE.

WALTER JAY ENNISSON, OF NEW YORK, N. Y.,.ASSIGN OR TO THE UNITYP
COMPANY, A CORPORATION OF NEW JERSEY. ~

' TYPE~JUSTIFYING MACHINE.
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To all whom it may concern:

Be it known that I, WALTER JaYy ENNIs-
SON, a citizen of the United States of Amer-
ica, and a resident of the borough of Manhat-

5 tan, city and county of New.York, and State
of New York, have invented certain new and
useful Improvements in Type-Justifying Ma-
chines, of which the following is a specifica-
tion.

15 This invention relates to automatic type-

- justifying machines, and includes improved
means for separating & continuous com-
posed line of type into separate lines of ap-

roximately the required length for measur-

15 1ng these roughly-divided lines to ascertain
the required amount of spacing and justifica-
tion; for dividing the shortage ascertained
by the measurement into the number of
spaces in the line; for selecting and combin-

20 ing the required spaces in accordance with
the said measurement and division; for in-
serting these selected spaces in their proper

laces in the line and delivering the justified
ﬁnes into a galley. . '

25 This invention furthermore comprises
many devices auxiliary or supplementary to
the principal features above designated,
among which may be mentioned the devices
for feeding and circulating the temporary

30 line or word separators between this justify-

in%)-machine and the composing and dis-

tributing machine, with which it is herein
shown to be employed, for removing these
separators from the lines in connection with

35 the justifying operation and returning them
to the composing-machine; also devices for
conveying the final justifying-spacers from
the distri%uting-channels of the machine into
their respective channels of the justifying

4¢ apparatus. '

The machine herein shown and described
as an embodiment of my present invention is
employed in connection with a type-compos-
ing machine from which the type is forward-

45 ed in a continuous line. In the operation of
composing this continiuous line the separa-
tions between words and the separations be-
tween the intended lines are maintained by

- means of temporary separators, which are
so played into the line by the operator, prefer-
ably by means of & word-key and a line-key

in the keyboard of the machine, these keys
being connected with the releasing devices of
the respective channels in or adjacent to the

composing-machine in which these separa-.ss
tors are stored, those channels being replen-
ished during the operation of the machine by
conveying the separators back to those.chan-
nels as they are discarded from the lines dur-
in fustlﬁcation. .

The description of the drawings and the
detailed description of the machine will be
better understood if prefaced by a brief ex-

60

are directly subjected. 65

.A continuous line of the composed type
with its temporary separators in the spaces
between words and in the separations be-
tween the lines is fed into the justifying-ma-
chine from its associated composing-machine
through a continuous type-channel or type-
way in which the type stand upright upon
their feet. '

Both kinds of separators project at both
ends beyond the length of the type, the sepa- 75
rators between the lines being somewhat. .
longer than those between the words. As
each line-separator arrives at a predetermined
point in the tpyeway its projecting ends trip
a trigger, which starts the liné mechanism in
operation, moving forward a line-grab which
engages with the Tine—separator and carries it
with its preceding line of type into the meas-
uring zone of the machine, passing by a star-
wheel escapement, the teetI}l) of which are en- 85

‘planation of the operations to which the type

70
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- gaged by the prqjectinizl ends of the separa-

tors, which operate to allow the star-wheel to
turn to an extent in accordance with the
number of separators in the ling, - This move-
ment of the star-wheel which is thus directly go
related to the number of spaces in each line to,
be justified is transmitted to devices which
adjust the measuring and dividing mechan-
ism in a suitable relation for that line.
Among these devices s a stop-jaw against
which the line is compacted during the meas-
uring operation, and this jaw is pushed for-
ward by the operations of the star-wheel to
an extent equaling all or a portion of the ag-
egated thickness of the separators in the
Ine, so as to eliminate a correspondin
amount of their measurement from the totaﬁ
measurement of the line. The line is next
engaged by a jaw or pawl of the measuring
mechanism, which operates to compact the
line against the stop-jaw. The movement of
this measuring-pawl required to thus com-
pact the line, from a theoretical point repre-
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senfiﬁg the standard or required length of the

line, represents the actual shortage of that
line or the amount which must be supplied

. by justifying-spaces to fill out the line to the

10

required measure. This actual shortage of
the line is multiplied by a compound opera-
tion of the measuring mechanism, being di-
vided by a varying divisor representing the
number of spaces in cach line to be justified
and at the same time multiplied by a much
larger constant factor, so, as to. obtain as the
net result a constantly-multiplied movement
representing the measurement of one of the

_ line-spaces, which is transmitted to the justi-

15
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fying-spacer-selecting devices, this multi-
plisd movement being desirable in order to
have the spacer-selecting devices of a prac-
tical and substantial size. The measuring
mechanism and the spacer-selecting devices
having been thus set in accordance with the
requirements shown by the measurement the
line is next seized by a second grab, which

- pushes the line out of the measuring zone to
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a point adjacent to the galley mechanism.

Here the foremost separator is engaged by a
transversely-moving word-slide having cam-
slots which engage the projecting ends of the
separator and advance it, with its preceding

word-type, still farther along the typeway to.

a point where the word is pushed into the
galley and the separator drops through an
aperture in the floor of the typeway uncov-
ered by the movement of the word-slide. The
succeeding word being stopped by a tempo-
rary barrier, a space is thus formed between
the two words, into which the required spacer
or combination of spacers, previously deter-
mined by the measuring operation upon that
line and meanwhile selected by the selecting
mechanism, is now injected. 'The word-slide
then repeats its movement upon the next
separator, which in turn is replaced by a
spacer combination, and so on until the en-
tire line has thus been treated and advanced
in a justified condition into the galley.
Suitable interlocking mechanism is pro-

“vided for starting, controlling, and stopping |
the respective devices in their proper se-.
‘quence, so that the line mechanism cannot

commence operations upon any line until the

- previous line has been disposed of by the

6o
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word mechanism, and the word mechanism is
started into action upon a given line only

upon the completion of the operations of the

line mechanism thereon. v S

Figure 1 of the drawings is a front eleva-
tion of the justifying-machine, some portions
of which are here broken away to enable
other parts to be seen. Fig. 2 is an end ele-
vation of the right-hand or galley end of the
machine. TFig. 3 is arear elevation, and Fig.
4 is an end elevation looking from the left or
composing-machine end of ttl’;e justifier. Fig.
5is a general plan view of the machine, show-
ing the parts in their resting position and

844,568

showing a galley containing a number of jus-
tified lines. A Fig. 6 is a plan view, in some-
what enlarged scale, of the type-channel and
its immediately-associated devices in a posi-
tion in which the line mechanismn has been
tripped and the line-grab is about to sepa-
rate the foremost line of type and convey it
to the measuring zone. Fig. 6%is a plan view
of parts of the machine lying beneath those
shown in Fig. 6. TFig. 7 is a plan view similar
to that of Fig. 6, showing a {)ine of type com-
pacted by the measuring devices with the
word-grab in position for engaging that line
and moving it toward the spacer-inserting

zone of the typeway. Fig. 7% is a plan view
showing the stop-jaw retracted and the word-

grab engaging with the line to move it for-
ward. Fig. 8 is a rear elevation in section,
taken along the line 8 8 of IFig. 5, showing the
line mechanism unclutched and in its resting
position. Fig. 9 is a front elevation, also in
enlarged scale, showing thelocking devices for
the registering-slide of the meast ring mech-
anism. Fig. 9% is a left-hand elevation in
section, taken along the line 9 9* of Fig. 6,
showing the line mechanism and the devices
by which the line-shaft is started into opera-
tion by the foremost line-separator of the on-
coming line. = Fig. 10is a left-hand elevation,
in still'fr rther enlarged scale and in section,

. taken on the line .10 10 of Fig. 6 of the di-
“viding-bar, its stop-cylinder, and the devices

whereby the latter is set by the passing sepa-
rators. Figs. 10* and 10 are detail views of

the escapement devices actiated by the sep-

arators. Fig. 11 is a rear elevation of the
word-shaft mechanism. Fig. 12 is a front
elevation of the word mechanism and the
spacer-selecting slide. Fig. 12* is a frag-
mentary view In section, taken on the line
122 122 of Figs. 11 and 13, showing the word-
shaft and the parts carried thereby. - Fig. 13
is a plan view of the word and spacer select-

ing sections of the machine. . Iig. 13* is a
| fragmentary plan view showing the driving

connection between the selecting-slide anc
the crank-lever for working the selector-vi-
brator. Fig. 14 is a plan view of the spacer-
selecting and correcting mechanism. Fig.15
is a rear elevation of the spacer-selector and
the correcting mechanism in their unchitched
setting positions. Fig. 15* is a view similar
to Fig. 15, showing the parts in their clutched
position. - Fig. 15" is a cross-sectional eleva-
tion of a portion of the parts shown in Figs.
15 and 15*. Fig. 16 is an elevation, and Fig.
16 a {)lan view, showing the selector-wings
and selecting-fingers. Fig. 16" is a plan view
showing the position to which the selecting

mechanism is set when nbd correction is re-

qtired, this being the same position shown
in Tig. 162, Fig. 16° represents the same
mechanism in the position . to which it is
set by the meastring devices when a cor-
rection of one unit is required. Fig. 16¢
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* shows the position to which the parts are set |
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for a correction of two units. Fig. 17 shows

‘the position to which the parts are set

for a correction of three units. Fig. 172

- shows the position to which they are set

for a correction of four units, and Fig. 17>
the position to which they are set for a cor-
rection of five units. Fig. 17¢ is a rear ele-
vation showing the fender for the correcting-
pawls, which are also here shown in their
resting position. Figs. 174, 17¢, and 17*
are plan views showing different operative
ositions of the correcting-pawls and their
enders. Fig. 18 shows the corrector parts
moved one tooth from the position shown
in Fig. 16°. Figs. 18 to 18°, inclusive, illus-
trate the movements of the selector-wings
and their associated parts due to the oper-
ation of the correcting mechanism. Fig:
18 shows the parts moved two teeth from
the position shown in Fig. 169. Fig. 18P
shows the corrector parts moved three teeth
from the position shown in Fig. 17. Fig. 18°
shows the corrector. parts moved six teeth
from the position shown in Fig. 17. Fig. 18¢
shows the corrector parts moved a distance
of four teeth from the position shown in Fig.
164. - Fig. 18° is a fragmentary view show-
ing the releasing operation of the parts.
Fig. 18% is a plan view of the corrector parts,
showing them morein detail. Fig.19is anend

-elevation in section taken on the line 19 19 of

Fig. 14, showing the selecting, correcting,
and injecting mechanisms. FKig. 20 is a

.similar end view taken on line 20 20 of Fig.

20*, showing the basic selector and injectors
in detail. Kig. 20® is a front elevation pro-

- jected from ¥ig. 20. Fig. 21 is a similar
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front elevation showing the parts in the op-
eration of injecting a combination of spacers
into a space between the words of a line of
type. Iig. 21* is a detail view looking to
the left in Fig. 21. Figs. 22 and 22° are
plan views showing the word-slide in two
of its operative positions. Fig. 220 is a
right elevation projected from Fig. 22. Figs.
22¢ 229 and 22¢ represent, the forward end
of the word-slide in three of its operative po-
sitions, Fig. 22° showing the parts in their
second or separator-releasing. position, cor-
responding with that shown in Fig. 22s.
Fig. 229 shows the parts in the fourth or
spacer-retaining positions while Fig. 22¢
represents the parts in the third or spacer-
receiving position, corresponding with that
shown in Fig. 21. - Fig. 227 is a front end
projection of Fig. 22. Fig. 23 is an end ele-
vatlon in section, taken on the line 23 23 of
Fig. 5, showing the galley and leading mech-
anism. Kig. 232 is a detail of a part of Fig.
23, showing the parts in a different posi-
tion. Tig. 24 is a front view, and Fig. 24° a
plan view, showing the devices for replenish-
ing the spacer-channels with justifying-
spacers from the distributing-sections of

5,

‘spacer in eac

3.

the machine. Fig. 25 is a plan view, and’
Fig. 25® a rear elevation, of the dividing-bar
and the stop-pin cylinder in operative re-
lation for measuring a line containing four
spaces. Fig. 25P is a plan view, and Fig. 70
25° a rear elevation, of the dividing-bar and
its stop-cylinder also in position for measur-
ing a four-space line, which in this instance

s exactly of the maximum length, requiring

only the minimum spacing herein provided 73
for—namely, the insertion of a single basic’
or A spacer in each space of the line. As

compared with this position, the position

shown in Fig. 25* indicates the measurement _
of a shorter line requiring justifying-spacers 8o
or spacer combinations wider t% an the
minimum or basic A. Fig. 26 is a plan view
and Fig. 26° a rear elevation of portions of
the measuring, space-dividing, and" basic-
selecting mechanism representing their po- 8s
sition as set by a ten-space line, which re-
quires for its justification a single A or basic
of its ten spaces. Figs. 27
and 27* show the saine parts as in Figs. 26
and 26%, excepting that they are here set by 9o
the measurement of a ten-space line, which -
requires for its justification two basic or A -
spacers in each of its ten spaces. Pigs. 28
and 28% are a plan and a rear view, respec
tively, similar to those of the four preceding.
figures, excepting that they are here shown
in the position to which they are set by a
ten-space line, which requires one basic and

9t

‘one B fractional spacer for each of its ten
- spaces.

Fig.29is arearelevation of a portion
of the type-composing machine with which
this justifying mechanism is herein embodied,
showing the type distributing and composing
channels; the separator-magazine from which
the separators are ‘‘played’” in the composing
operation, showing also the mechanism by
which the justifying-spacers are conveyed
from the distributing-channels of the ma-
chine to their respective channels of the justi-
fier. TFig. 29¢ is a front-view of the lower
portion of what is shown in Fig. 29. Fig.
29% is a rear elevation, in enlarged scale, show-
in% the bottom of a spacer-distributer chan-
nel and illustrating the operation of dis-
charging a justifying-space therefrom into
the .chute leading to the spacer-channels.
Fig. 29° is a side view projected from Fig.
29>, showing the selecting-wards and the in-
cline down which the spacers slide. Fig. 30
is & plan view, Fig. 30* a front elevation, and .
Fig. 30 an end elevation, of the type-dis-
tributing mechanism for the temporary sep-
arators, Fig. 30 being shown partly in sec-
tion, taken on the line 30 30 of Iig.30°. Fig..

31 is a rear elevation of the oscillating cam ‘125

which operates the leading mechanism, show-
ing the leading plunger in its lowest position

-at one end of the stroke of the cam. Fig. 312

is a fragmentary end view projected from
Fig. 31°, showing in two positions the latch
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which connects the galley-plunger cam with
the leading cam. - Fig. 31°is an end view of
the leading plunger and its cam in vertical
section taken on the line ¢ ¢ of Fig. 31. Fig.
314 is a detail showing thé two positions of
the leading latch. Fig. 32 is a plan view of

- the multiplying-sector of the selecting mech-

io
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25

anism and its coengaging devices of the basic
selecting mechanism, representing the differ-
ent positions in which the sector is set, ac-
cording to the spacers or spacer combinations
to be selected. Fig. 322 is a fragmentary
view showing the basic cam-link moved from
the position of Fig. 32 for the selection of an
additional basic spacer.. :

The separators which are employed for
temporarily preserving the separations be-
tween the words and the lines, respectively,
are provided with cylindrical bodies of a di-
ameter substantially equaling the pointwise
dimensions of the type and of a length equal-
ing the length of the type. = These separators
are provided with extensions at each -end
which are smaller than the bodies of the sep-
aratogs and are also preferably cylindrical.
The projecting extensions 21 of the line-sep-
arators 20 are somewhat longer than the ex-

 tensions 23 of the word-separators 22. These
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separators are not only employed for tempo-
rarily maintaining their separations, but are
also “utilized for advancing the words and
lines along the typeway by means of grabs
and the word-slide.
important functions of setting the measuring
mechianism, so as to eliminate all or a portion
of thHe measurement value-of the separators
themselves and of adjusting the dividing

mechanism in accordance .with the number |-

of spaces in each line, so as to divide the total
measurement into a corresponding number
of ‘equal parts equaling the spaces between
words. . The differing lengths of the exten-
sions are utilized for distinguishing between
the word separations and the line separa-
tions, the longer extensions of the line-sepa-
rators being employed for starting the Iine

mechanism in operation for engaging with

the grab- devices to move the line forward
and for distributing these separators into
separate channels after they are discarded
from the line and returned to their respec-
tive storage-channels. .

The final separators, which are inserted
either singly or in combination, in the word-
spaces of t.ae line are of the form commonly
employed in type composition and &s herein
employed are nicked so as to be distiibuted
into tneir appropriate channels in the me-
chanical distribution of the dead matter.
These spacers are of four differentsizes, (here-
in designated by the letters A, B, C, and D,
respectively.) The setwise sizes of these
spacers are based upon a unit system, the
spacer A being twenty-four units, the spacer
B thirty units, the spacer C thirty-six units,

They also perform the

844,588

and the spacer D forty-two units. This sys-
tem enables the spacers to be combined in'a
most advantageous manner,. When em-
ployed singly, their measuremeént values will
obviously be twenty-four, thirty, thirty-six,
and forty-two units, respectively. -Where
the width of the spaces in the line to be.justi-
fied. exceeds forty-two units, these spacers
are combined in various ways up to-any de-
sired setwise thickness. A required thick-
ness of forty-eight units is made up by com-
bining two of the A or twenty-four unit-
spacers. A required thickness of fifty-four

units is supplied by combining an A‘and a.

B spacer, equaling twenty-four plus thirty
units. A thickness of sixty units is supplied
by. combining one A and one C spacer, equal-
ing twenty-four plus thirty-six units.

tnickness of sixty-six units is supplied by
combining one A and one D spacer, equaling
twenty-four plus forty-two units. A thick-

fess of seventy-twe units is supplied by com-’

bining three of the A spacers, seventy-eight
units by combining two A’s and one B, eighty-
four units by combining two A’s and one C,

| ninety units by combining two A’s and one

D, and ninety-six units by combining four
A’s, and so onfor any desired justification.
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 On account of the circuncstance that the .

A spacer is the smallest of the series and is
most frequently used in the spacer combina-
tion it is herein designated &s the ‘basic

spacer, the other three being designated
ractional” spacers.

Two or more of.these
basic spacers are frequently exbployed in the
same combination either with or without one

‘of the fractional spacers; but the fractional

spacers are never repeated in the same com-
binztion, nor are the different fractional
spacers ever combined. When used in com-
bination, they are used only with one or more
of .theé basic spacers. o

The unit of the basis of meas@rement may

be any desired size, according -to the size of.

type and the accuracy of the required justi-
fication. It is, however, herein assurced
that the unit represents the .one-thousandth
part of an inch. Therefore the A or bssic
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spacer is assumed to be twenty-four thou-

sandths of an inch, and the B, C, andsD -or
fractional spacers increase therefrom by pro-
gressive steps of six-thousandtts of an inch.
For cleainess of comprehension this de-
scription of the machine will assume the ma-
chine to consist of six, more or less, separable
mechanisn s, as follows: Diiving mechsnism,
line-handling mechanism, leading mechan-

ism, messuring and space-dividing’ mechan- -

ism, spacer selecting and correcting mechan-
ism, separator and spacer-circelating mech-
gnism.. : S

The driving mechanism.—This comprises
the shafts carrying the cams and .crenks
from which the various movements-are de-
rived ; also, the connecting and clutch devices
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by means of which the inechanism is started
and stopped cither by the hand of the oper-
ator or by the interaction of the different
sections ot the machine. The first driving-
shaft 101 is journaled in a bracket 102 upon
the bed-plate 1 of the machine and is .pro-
vided with a grooved pulley 103, whicn is
driven by a belt 104 either from the asso-
cisted composing-machine or fromn any other
convenient source of power.  The shaft 101
runs continuously anda has splined upon it a
sliding clutch 112, which muy be moved into
or out of engagement with the revolving
clutch 110, to which the pinion 111 is {as-
tened. 'The sliding cluten is operated by
means of the forked lever 114, keyed to the
shaft 115, which is journaled in tne bracket
116. The lever 117 is also fixed to the shait
115 and is connected, by means of the link

118, with an arm 119 upon the rock-shaft -
120. That shalt is.mounted in the brackets-

121 and extends longitudinally of the ma-
chine, as best shown in Fig. 3, being provided
at the opposite or galley end of the machine
with & hund-lever 122, by means of which the

~ entire driving mechanism may be stopped
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and started by the operator. _
. The rotary movement of the driving-shaft
101 is transmitted from the pinion 111 to the
gear 132 on the shaft 130, which is mounted
in the bracket 131 and contains upon its op-
posite end a hand-wheel 134 and the pinion
133, the latter of which meshes with the gear
141, keyed upon the driving-sleeve 140,
which turns upon the line-shaft 160 when
not clutched thereto. That shaft is jour-
naled in the brackets 8 and 10, which rest
upon the bed-plate 1, and carries the several
cam-wheels which actuate the line mechan-
ism, comprising those devices which perform
one complete operation for each- line and
which will be more particularly described in
connection with the respective mechanisms
which they drive or actuate.

The driving-sleeve 140 runs continuously
when the machine is thrown in operation by
the clutch 112 and carries upon its front end

.the clutch-wheel 142, provided with four
“teeth 143, (best shown in Figs. 8 and 9¢,) by

means of which a single rotation is at the
proper intervals imparted to the line-shaft
160 and its mechanism. A clutch-pawl 650is

.- pivoted at 651 to theside of the cam-wheel
1655, fixed upon the line-shaft 160, the pawl

55
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being provided with a hooked end 656, which
is in the plane of the clutch-wheel 142, a
spring 652 tending to hold the clutch-pawl
into contact with that clutch-wheel. "'I'hat
pawl, however, is-held out of engagement
during the intermissions in the rotation of
the line-shaft by means of two independent
starting - levers 612 and 639, (best shown in

. Figs. 8 and 9°%,) both of which must be with-

65

drawn from beneath the pawl 650 before the
latter can engage with its clutch-wheel. ~The

first starting lever 612 is pivoted upon the stud

616 and is provided with a spring 612°, which-

tends to pull the lever to its pawl-releasi

position. (Shown in dotted lines'in Fig. 98,
The upper end of the lever612 is coupled, b
means of the pin 601, with the slide 600,
which extends in the plane of the typeway
200 and passes through a guide-box 618.
Upon the front end of this siide the detent
602 is pivoted by means of the pin 603, the
rearward end of the pawl engaging with & re-
taining-notch 604 in the guide-box to hold the
lever 612 in its pawl- engaging position, and
hence to hold the line-shait out of operation.
The forward end 605 forms a trigger for the
detent and extends in engaging relation to
the trigger-cams 606. These cams, as best
shown m Kig. 9%, are mounted upon the verti-
cal shaft 607,adjacent to thercarward wall of
the typeway 200, and project forwardly into
the plane of the typeway, so as to be engaged
by the projecting ends of the line-separators,
while allowing the shorter word-scparators

to pass between them without engagenient. .
‘When moved by the line-separators, the

cams 606 are swung from the position shown
in Fig. 7 to that of Fig. 6, thereby disengag-

ing the detent 602 from its notch and allow-
ing the first starting-lever 612 to be with~

drawn from beneath the pawl 650.

The second starting-lever 639, which also
serves to hold the line-shaft out of operation,
is pivoted to the stud 641 of the bracket 640

and is provided with a lug 642, which pro-
jects beneath the pin 654 of the clutch-pawl

650, as best shown in Figs. 4 and 8. In the
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latter figure the second lever 639 is swung to .

its pawl-releasing position clear of the stud
6564, so that the hne-shaft is in that fighre
held out of operation only by the first lever
612. Thelever 639ismoved by means of the
link 636, which, as best shown in Figs. 5 and
8, is connected, by means of the stud 638,
with the word-shatt-starting lever 634. The
link is also provided with a spring 637, (best
shown in Fig. 5,) by means of which that link
and the levers 634 and 639, to which it is at-
tached, are drawn toward the left to the posi-

tion shown in Fig. 5, in which, as above"

stated, the projection 642 of the lever 639 is
withdrawn from beneath_the clutch-pawl
pin 654. ‘

The word-shaft-starting lever 634, Figs. 5
and 13, is pivoted at 635 upon the top of the
bracket 11, with its rearward end extending
into engaging relation with the clutchi-pawl
645 of the word-shaft mechanism. ‘L'hat
pawl, Figs. 5, 11, and 12, is pivotally mount-
ed at 646 on the side of the cam-wheel 649,
with its inner hooked end 644 adjacent to
the single-tooth clutch-wheel 153, keyed
upon the sleeve 150, which turns loosely
upon the word-shaft 165 when not c.utched
thereto. The sleeve also has keyed upen it

the gear 151, meshing with the gear 141, by
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" which the sleeve and the clutch-wheel are

.driven continuously.

The word-shaft 165
is journaled in the bearings 163 and has
tixed upon it the cam-wheels 649, 362, and
1510, which actuate the various ‘portions of
the word mechanism, the word-shaft, withits

~ cams, being rotated at the required times by

10
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- of operation, and vice versa.
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the coengagement of the pawl 645 with the
cluteh-wheel 153 when the starting-lever 634

is moved from the position shown in Fig. 5-

beneath the pawl to the position shown in
Fig. 13. 'This interlocking arrangement of
the starting-levers 634 and 639 for the word
and the line mechanisms, respectively, and
their connection by means of she link 636 is
such that when one of these mechanisms. is
in operation the other mechanism is held out
It does not,
however, follow that one or the other of these
mechanisms is in operation at all times,
since, as shown in ¥ig. 5, both mechanisms
are held out of operation during the interval
that may elapse between the justitication of

“one line and the complete passage of the suc-

ceeding line past the trigger 605. As shown
in that tigure, the wora-shaft is held out of
operation by the starting-lever 634, and
aithough in this posion of that lever its
associated lever 639 is necessarily with-
drawn from the clutch-pawl 650 yet that
pawl is still held out of operation by’ the
starting-lever 612. The interlocking ar-
rangenient, therefore, not only insures the

‘proper sequence of operation ol the line and

word mechanisins, respectively, but also in-
sures that neither of them shall start in op-
eration until a tull line shall have passed into
their zone of operations. This interlocking
starting mechanism is held in the position
shown m lig. 5 by means of the spring 637
until the line-shalt, after being started by
the trigger 605, has completed a rotation,
and thus by means of its associated line
mechanism has performed its cycle of move-
ments upon the new line and has arrived
again atits stopping position, at which point

" the cam-surtace 643 of the cam-wheel 655

5¢

55
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moves the lever 639, carrying the projection

642 beneath the pin 654, and thus disengag-
ing the clutch-pawl 650 from its -cluien-
wheel 142 and stopping the further rotation
of the line-shaft. Simultaneously through
the interlocking connection thelever 634 is
moved to the position shown in Fig. 13, thus

starting the word-shaft and its mechanism’

in operation upon the line upon which the
measuring ‘and other functions of the line
mechanism have just been performed. In-
asmuch as the word-shatt 165 must make
one rotation for each space in the line to be
operated upon, it is necessary to hold the
starting-lever 634 in the position shown in
Fig. 13 throughout the required number of
rotations. This is accomplished by means
of a detent 622, which is pivoted at 623 on

844,508

the forward end of the slide 620, the point
of the detent being pressed by the spring
$22% into a notch 624 in the side wall of the
guide-box 626 when the parts are in the po-
sition shown in Wig. 13, the slide 620 being
connected, by means of the pin 628, with an
arm 627, fixed on the shut-off shaft 629, to
which is also fixed an arm 630, eonnected
with the starting-lever 634 by means of the
link 632.
622 projects over the typeway inte engaging
relation with the pin 255 on the word-grab
250, which collides with the trigger end 625
of the pawl and releases it from the latching
position (shown in Fig. 13) when that grab
reaches the position in which it is advancing
the last word into the plane of the word-
slide, Fig. 5.

The shde 620 is pushed forward again, so
as to carry the detent 622 into latching posi-
tion, with its end 625 extending across the
typeway upen the completion of each rota-
tion of the line mechanism and the starting
of the word-shaft mechanism, the slide 620
being connected with the word-shaft-start-
ing lever 634 by the arms 627 and 630 and
the link 632. "Lhus the starting of the word
mechanism resets the trigger by means of
which that mechanism is stopped. ,

"The trigger 605 at the line-forming zone
is also reset to tripping position coineidently
with: the completion of each rotation of the
line mechanism by means of the inclined
cam-surface 617 on the side of the cam-wheel
655, which. engages with a pin or roller 615 of
the cam-arm 614, which is attached to or in-
tegral with the first starting-lever 612, through
which the cam-surface 617 operates to push
the starting-slide 600 forward from its dotted
to. its full-ine position of Fig. 92, so as to
push the trigger end of the detent 602 into
engagement with the trigger 606 and latch it
in that position, as shown in Fig. 7, in readi-

ness to be tripped by the succeeding line-.
Thus the completion of each ro-

separator.
tation of the line-shaft operates, through the
cam-surfaces 643 and 617, to reset the trigger
devices of the two sfarting-levers by means
of which the starting of the next rotation of
the line-shaft is controlled.

Line-handling mechanism.—The typeway
200 extendscontinuously from the point where
the type and separators are received from

the composing-machine, Fig. 29, to the gal-.

ley 429 st the right-hand end of the machine,
being supported upon the brackets 201 and
202. The typeway is open at the top, its

front wall 203 and rear wall 205 being sepa-.

rated by & space slightly greatér than the
pointwise dimensions of the type, so as to
allow the latter to pass through freely. The
bottom of the channel is formed by the
square-shouldered ledges 204 and 206, Figs.
9%-10, which have a space between them
slightly greater than the thickness of the ex-

The forward end 625 of the detent
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* tensions of the type-separators, so that the

(¥

I0

lower ends of the latter may pass freely be-
tween the ledges, which therefore support
the separators by their shouldered ends and
support the type by their feet. Although
the typeway 1s continuous, it will be found
convenient to consider it as consisting of four
zones, designated as the ‘‘line-forming,” the
‘““measuring,” the *‘space-inserting,”’ and the
‘‘galley” zones, respectively. The line-

forming zone comprises that portion extend-

ing from the packer of the composing-ma-

. chine to the resting position of the measur-
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ing-pawl 706. ‘L'he measuring zone extends
from thence to the farthest position of the
stop-jaw 801. 'lhe space-inserting zone ex-
tends tfrom thence to the galley and holds the
line as 1ts words are picked up by the word-
slide 300, and the galley zone comprises the
remainder of the right-hand end of the type-
way, extending mto the galley-section.

'L'he front wall 207 of the galley is coinci-
dent with the front wall 203 of the typeway
and practically forms & continuation thereot,
the wall 207 bemng provided with an opening
through which the galley-plunger 40U may
pass, 11g.’23. ~ A rear wall 1s supplied by the
verticaliy-reciprocating rule 420, ‘which,
while the words are entering the galley-sec-
tion of the typeway, is in 1ts lowest position
and practicaity forms a continuation of the
rearward wall 205 of the typeway. . .- .

Upon the top of the front wall of the type-

way are arrenged the parallel swinging
‘presser-bars 210, each of which is mounted

upon two parallel swinging arms 213, These
presser-bars are held, by means of the springs
211, toward the type-channel, and the bars
themselves are slightly inclined with relation
to that channel, so as to exert a slight pres-
sure against the foremost character of each
type-line as it moves forward along the type-
way or at whatever point it may happen to
stop, so as to prevent the foremost type from

talung forward in the channel. A swinging

retaining-bar 214, ¥ig. 74, is pivoted at the
galley end of the typeway and is inclined
thereto in a direction the reverse of the
presser-bars 210, so that it acts as a retaining
device upon the line-separator of each line as
it is brought into the measuring zone by the

- grab, so as to prevent the type from falling

60

65

backward when not engaged: by thé grab or
the measuring-pawl. ' _
The succeeaing lines after passing the

‘trigger-cams 606 in the line-forming zone

areadvanced along the typeway at the proper
times by ineans of the line-grab 230 and the
word-grab 250. These grabs are mounted
for sliding movement upon the guide-rail 229
and are provided with the double pawls 231
and 251, respectively, which are pivotally
mounted upon their respective slides and are
held by the springs 233 and 253, respectively,

toward the typeway. The pawls are forked

or double, their ends' extending above and
below the typeway into engagement with the
upper and lower extensions 21 of the line-

7,

separators only, being far enough apart so

that the word-separators can puss between
them. The resting position of the line-grab
is shown in Fig. 6, with the point of its pawls
231 rearwardly of the position occupied by
the line-separators when it operates upon the
trigger 606 ‘to.start the line mechanism in
operation, and the grab moves from that
position toward the right far enough to carry
each line-separator 20 and the line of type in

70
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front of it somewhat ahead of the rearward .

or resting position of the measuring-pawl 706.
(Shown 1n Kig. 6.) The range of movement
of the word-grab is from the position shown
in Fig. 7 to that shown in Iig. 5. ~ The first
grab 230 is driven positively in both direc-
tions by means of the crank-pin 235 on the
crank 234 of the line-shaft 160. The crank
movement is imparted to the grab through
the medium of the sliding block 237 and the
slotted lever 238, which is pivoted at 239, its
upper end being connected with the line-grab
230 by means of the link 240. Thus at each
rotation of the line-shaft a line of type is

8o
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carried from the line-forming zone of the type- -

way into the measuring zone thereof in posi-
tion to be acted upon by the measuring de-
vices. : C

The word-grab 250 rests during the inter-
vals in its operation approximately in the
position shown in Fig. 5 and is carried back
to the opposite end of its movement (shown
in Fig. 7) by means of a detachable connection

95
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with the liné-grab, while the latter returns to .

its normal resting position. That connec-
tion consists of the latch 281, which is pivot-

“ally attached to the line-grab 230 and held

105

toward engaging relation with the word-grab -

by the spring 283. When. thé line-grab
moves forward from the position shown in
Fig. 6 to carry the line into the measuring
zone, as shown in Fig. 7, and at the forward

end. of that movement the hook 279 of the

latch 281 engages with the pin 254 of the
double pawl 251 and draws it back, as shown

in Fig. 7, the engagement of the latch at one -

side of the pivot of the pawls serving at the

:same time to draw the points of those pawls

away from the line, as shown in Fig. 7. On
arriving at the position shown in the latter
figure the forward end of the latch engages
with a pin 287 on the crank-lever 285, which
swings on the stud 286, and is also provided
with another pin 288, which by the swinging
movement thus imparted to the lever is car-
ried against the rearward -side of the latch
281, Figs. 62, 72, thereby swinging it forwardly
and releasing it from the pin 254 of the word-
grab. The latter is then carried forward by
means of its connection through the medium

of the cord 257 with a weight 256. ~ The cord

passes around the two idle pulleys 258 and
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several times around the drum 260, Figs. 5, |
11, and 13, and . thence to its weight 256.

That drum -and ifs actuating mechanism
gerve as a check upon the descending weight
to prevent it from exceeding the rotative
speed of the drum while advancing the word-
grab and serves to arrest the action of the
weight and sustain it while the word-grab is
at rest during the movement of the word-
slide, so as to remove the pressure of the
weight from the side of the word-slide.

The drum 260 is loosely mounted on the

word-shaft-driving sleeve 150 and is-pro-

- vided with an interior annular raceway for a

circle of balls 264; separated by a correspond-

“ing number of ratchet-teeth 263, projecting

outwardly from the clutch-wheel 153. The

shape of these teeth is best shown in Fig. 11,

they being inclined upon their rearward
sides, so that the balls will drop down and
wedge: between the teeth and the interior

‘surface of the drum 260, thereby preventing

- the latter-from being drawn by its weight

25

256 at a rotated speed greater than that of
the. clutch-wheel 153. The outer surface of
the drum is also provided with a circle of

~ ratchet-teeth. 265, which are engaged. by a

30

pawl 266, whichis pivotally mounted at.267
upon the -circular disk 268, which swings |

freely upon the sleeve 150.  The pawl is bell-
cranked, Figs. 11, 124, and 13, its outer end

_ being connected, by means of ‘the link 276,
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with  a. (})awl-leVer 273, which is pivotally
mounted at 271 upon a bracket: 272 and is
provided with a cam-arm 277, having a roller
278 bearing against the periphery-cam 280 of
the word-shaft 165, whereby each rotation of
the word-shaft imparts a vibratory move-
ment to the pawl. ~The required movement
of the lever 273 toward the right as viewed
in Fig. 11 carries the pawl 266 into engage-
ment with its ratchet and moves that ratchet

 and its attached drum to lift the weight 256,
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thus relieving the word-slide of the pull of
the weight. The cam 280 is so shaped and
timed as.to thus sustain the weight while the
word-slide 300 is making its forward and re-
turn movements, after which the lever 273
drops back to the position shown in Fig. 11,
thereby releasing the ratchet 265 and the
drum and allowing them to rotate forward,

" with the word-shaft still controlled by the
. series of balls 264. As the lever returns to

- 55
"which connects the disk-with the lever 273 or
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the position shown in Kig. 11 the disk 268 is’

also returned by means of the spring-269,

to any .convenient part, holding the projec-
tion 270 against the stop 274, thereby enabling
the further continued movement of the lever
273 to raise the paiwl 266 out of contact with
the ratchet 265, in which position the parts
rest while the weight draws the word-grab
forward and until the succeeding movement
of the word-slide. B o
. .The measuring and space-dividing mech-
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anism operates upon the line while it is in the
position shown in Fig. 7, the line being
moved into the measuring zone by the line-
grab, while the word-grab is employed to for-
ward- the line after the comp?etlon of the

‘measuring operation to the space-inserting -

zone, during which: time the spacer-selecting
mechanism also performs its functions. The

70 .

detailed description of these two mechanisms -

will follow this description.of the line-han-

dling mechanism.

- The word-slide devices of the line-han-

dling mechanism are next in order of descrip-
tion. The word-slide 300 is mounted to re-
ciprocate horizontally at right angles to the
typeway and adjacent to the side of the gal-

8o

ley, as best:shown in Fig. 5, its reciprocating -

movement being imparted by means of the
cam 362 of the word-shaft 165, through the
medium of the adjustable lever 350, pivot-
ally mounted at 352 upon the bracket 351

"and connected with the word-slide 300 by

‘means of the link 353. The lever 350 is in
two parts for convenience of adjusting the
travel of the word-slide and comprises. the
arm 355 and the arm 357, pivotally joined at
352, the arm 357 being provided with & pro-
jection 359, which is engaged by the adjust-
mg-screws 356, mounted in the arm 355,
these srms being clamped after adjustment
by means of the screw 358, thus forming, in
etfect, an integral lever.

* The functions of the word-slide are to sepa-
rate the successive words of each line as it is
moved up by the word-grab, to femove the
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separators from the line, to assist in the sub- .

stitution of the. final justifying-spacers as
they ‘are presented by the spacer selecting
and injecting devices, and thus to advance
the completed justified line into.the galley.
These functions are performed by the suc-
cessive reciprocations of the word-slide, each

of which completes a word. At each recip-.

rocation of the word-slide the separator
lying behind the foremost word is engaged by
diagonal cams of the slide, which extend
above and below the line and move the word
along the typeway, crossing the pathway of

the slide, into the galley, the separator itself -

falling through a hole in the floor of the type-
way, which is exposed beneath the separator
-at the end of the forward movement of the
slide.. . o
. The word-slide 300 slides in a guideway of
‘the bracket 301, being held down by the gib
321. The slide consists of two principal
members 303 and 306, Figs. 19, 22°, 221, sepa-
rated from each other slightly more than the
length of the type, thereby permitting the
latter to pass in upright position between the
two members. The upper surface of the
lower member 306 of the slide is on a level
with and constitutes an extension of the bot-
tom of the typeway 200. A cam-groove

308, Figs. 19, 22, 222, is cut into this upper
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surface of the lower inember, and a similar.

cam-groove 305 is cut in the under surface of

the upper member 303. These cam-grooves

are coincident in plan view and are disposed
diagonally across the direction of movement
of the shde. These cam-grooves are of a
sufficient depth and width toreceive the ex-
tensions 21 and 23 of the separators and open
toward the left, so as to receive those exten-
sions as the type and its separators pass in
from the typeway. :

One wall of each of the cam-grooves ex-
tends beyond the left-hand faces of the word-

- slide and forms hooks 314 for engaging the

20

25
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projecting ends of the separators and bring-
g them within the zone of the slide. The

ogposite or rearward ends of the cam-paths |
&

ter extending diagonally across the word-
slide nearly through to the right-hand face
thereof, as shown 1n Figs. 22 and 222, return
slightly as they extend backwardly along the
slide. = The lower cam-path terminates at its
rearward end in a slot 313, which extends
through the lower member, and when the
slide is in the position shown in Fig. 222 it co-
incides with an opening-leading to a dis-

charge-chute 26, through which the released |

separators drop to a conveyer, which returns
them to their channels in the composing-ma-
chine, as will be hereinafter more fully de-

- seribed.

35

The lower member 306 of the slide is pro-
vided with two rectangular 'openings, "igs.
21 and 22, designated as the ‘‘basic”’ portal
315 and the ‘‘fractional” portal 318, of a
suitable size and so located as to be brought

into coincidence with the typeway and the.

raceways through which the justifying-

_spacers are injected and to permit those

40

spaces to be pushed up from below through
these portals into the typeway. These por-

- tals extend upwardly through the partition-
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block 317 -at the rearward end of the slide,
having the partitions 318 to form. supports
for maintaining the spaces in upright posi-
tion after they are injected into the typeway.
Portions of the front wall 207 of the type-
way are carried through the word-slide above

and below the partition-block, as best shown |

in Figs. 22 to 22¢, inclusive, to confine the in-
jected spacers in the line of the typeway dur-
ing the subsequent transverse movement of
the word-slide. The justifying-spacers are
injected into the line through their respective
portals, while the word-slide is in the posi-
tion shown in Fig. 22¢, the fractional spacers
being injected through the portal 316 from
the raceway 1823, while the basic spacers are

injected through the portal 315 directly from:
the end of the basic-spacer channel A*°, as

best shown in Fig. 21, past the presser-feet
319 and 320, after which the word-slide moves
forward to the fourth position, (shown in Fig.
2213 so as to bring the portals 315 and 316
slightly out of coincidence with the type-

channel, thereby supporting the spacers dur-
ing the withdrawal of their respective inject-
ing-plungers, whereupon the slide moves far-
ther forward to.its first position for receiving
the next word. - ’

The word-slide is also provided with an

auxiliary slide or gate 309. This is mounted
upon and carried by the word-slide, connect-
ed therewith at its rearward end by means of
the pin 312 working in the elongated slot 311.
This gate serves as a stop for the foremost

7
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type of the second word while the leading

word is being operated upon by the word-
slide.” In this connection it may be noted
that the word-slide is carried to four succes-
sive positions relative to the typeway and
gerforms a.different function in each position
esides those performed in passing from one
position to the other. These positions are:
The first or stop position, which is that
shown in Figs. 5, 19, 22, 22°, and 22!, In

_this position of the slide the typeway inter-

sects-the slide at a point just in front of the
entrance to the grooves 305 and 308 and pre-
sents the stops 304 in the vertical plane of the
typeway just above and below the type, so
as to engage with the projecting ends of the
separators and bar their further progress after
permitting the word-type to pass between the
stops. In this position the gate 309 is with-
drawn from across the typeway, and the
type therein constituting the foremost word
can pass into the plane of the word-slide, as
shown in Fig. 22, the upper surface of the
lower member 306 in advance of the cam-
groove 308 presenting a floor continuous
with that. of the typeway, upon which the
feet of the type may slide.

The second or releasing position of the
slide is that shown in Figs. 22* and 22°. In
this position the word-slide has moved for-
ward ‘and by means of the inclined cam-
grooves 305 and 308 has moved the separator
and its preceding word across the zone of the
word-slide, so that the word-type are delivered
into the galley-section, while the separator
drops through the slotted opening 313, in
which the lower cam-groove 308 terminates-
and which in this position of the word-slide
coincides with an opening leading . to the
chute 26, through which the released separa-

“tors fall to a conveyer, which returns them to

the type-channels of the composing-machine,
as will be hereinafter more fully described,
This position is the limit of the forward stroke
of the word-slide.

The third' or receiving position, Figs. 21,
22¢, is that in which the slide reaches the
limit of its backward stroke and brings its
spacer-receiving portals 315 and 316 into co-
incidence with the typeway and with the in-
jecting-channels for the spaces. : ,

The fourth or retaining position of the
slide, Fig. 229, is that occupied by the slide
after moving about one-helf of the width of
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the typeway forward from the third position,

" thereby restoring s part of the typewa,ﬁ—ﬁoor
beneath the spacer combinations which were
inserted while in the third position.

s In passing from the first position to the
second the word-slide engages with the pro-
jecting ends of the geparators of the foremost
ward and earries it, with its preceding word-
type, along the typeway, aeross the zone of

1o the word-slide, the cam-grooves 305 and 308
gpprosching nesr epough to the right-hand
wadl of the word-slide to carry its word-type
imto the galley-section, &s shown in Fig. 22,
where the werd-type are pushed by the

15 spring-detemt 218 against the rule 420 and
hehind the retaining-shoulder 220, formed
by the end of the rearward wall 205 of the
typeway. This portion of the movement of
the word-slide thus separates each foremost

go word of the line from its succeeding word,
thus leaving a space for the ingertion of the
final justifying-spacers from below, as will be
-mare fully heremafter described in connec-
tion with the spacer-selecting mechanism.

25 The sueceeding words are thus carried into
the galley-section. of the typewey between
the rule 420 snd the typeway-wall 207, the

~forward end of the line heing pushed against
the friction-blogk 221, which slides with fric-

30 tionel resistance upon the wall 207, while the
regrward end of the line is prevented from

- falling heckwardly by the retaining-shoulder
220. The completed and justified line is then
pushed into the galley by means of the gal ey-

.35 piunger 400, Figs. 1, 2, and 23, which is a
ver pivotally mounted at 402 upon the
bracket 401 on the frent face of the galley-
bracket 5. The lower end of the galley-plun-
ger is held by the spring 404 against the cam

40 408, being preferably provided with a roll

" 405, The cam is atfached to or integral with
the swinging cam-arm 407, which is mounted
on the stud 410 and. is conpected, by means
of the link 412, with the lower end of the arm

45 416, attached. to or'integral witu the slotted
. grab-lever 238. :
As the swi
backwardly towaxd the left the upper end of
the galley-plunger is moved backwardly

go through the slot in the front wall 207 of the
galley, Fig. 23, against the line of justified
type waiting to be pushed into the galley.
This moevement of the galley-plunger is also
utilized. to raise the rule 420, which stands

55 hehind the line, out of the way, so that the
latter may be pushed back to.place against
the preceding lines. .To accomplish this, the
rule 420, which is pivoted at 422 upon the

Jbracket 421, is provided with a pawl 424,

6c which is engaged by a projecting lug 427

upon the upper end of the galley-plunger, the
parts being so grranged that the rule is ele-
vated above the line of type before the latter
ig. moved back by the galley-plunger. Im-
65 mediately after the line has been carried be-

ing »c'am—a;rmﬂ 407 is drawn.

844,568

hind the overhanging rule and before the gal-
ley-plunger returns, the rule is allowed to

. drop into its position upon the stop 428,

thereby reteining the line in pesitien in the
galley. The pawl 424 is loesely pivoted
upen the stud 422 and engages with a pin 426,
rojecting from the side .of the rule-arm.
hen the galley-plunger reaches its inner or
rearmost position, the lug 427 is carried past
the pawl 424, thereby permitting the latter,

' with the rule, to drop toits lower position, the

loosely-swinging pawl serving as a by-pass to
permit the galley-plunger 400 to return to
%os for_w)ard or rvesting position. (Shown in

ig. 23.

%‘he galley-seetion of the line - handling
mecharism is located at the right-hand end
of the machine. The ends of the galley 429
are supported upon the head-plate 433 and
the foot-plate 434, which rest upon the lead-
ing-plate 440, which in turn rests upon the
galley - brackets 5 and 6. An adjustable
head 430, carrying a latch 431, pivoted at
432, is mounted upon the arm so as to be ad-
justable to suit the different widths of galleys
employed, and the adjustable side piece 436
is also adapted to be set to suit these differ-
ent widths, the latch 431 serving to latch the
removable galley 429 in place. :

Leading mechanism.—In connection with
this galley mechanism a leading device is
preferably provided adapted to be operated
11 suitable time relation to the galle, mech-
anism and line mechanism of the justifier.
This leading apparatus may be adjusted to
insert either one or more leads at each inter-
val between lines, and it may-also be readily
thrown into and out of operation by the at-
tendant, who by a simple movement of the
hand may adjust the mechanism to. produce
either solid, single-leaded, or double-leaded
matter, , ‘

The leads 439 are arranged in galley form
immediately below the head-plate 433, Fig.
23, being supported upon the leading-plate
440, which is supported by the front galley-
bracket 5 and the rear galley-bracket 6. The
leads are held in alinement in column form in
coincidence with the galley between the side
bars 443 and 441, the latter of which is ad-
justable. The column of leads is pushed
forward against the stop-plate 438 by means
of a pusher 442, traveling in guides in the
plate 440, Figs. 3 and 23. That pusher is
drawn forward by means of the weight 445,
to which the pusher is connected by means of
the cord 444, passing over the idle pulleys
446 on the brackets 447 and 448, respectively.
The leading-plunger 450 is guided in suitable

ways in the front face of the galley-bracket 5 1

to slide in a vertical direction immediately
beneath the foremost lead, Fig. 23, the ex-
tent of movement being sufficient to carry
the lead from. the column into the plane of
the lines held in the galley. . The leading-
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plunger is opera.ted‘ by means of the ca 455,

- which is mounted to oscillate upon the stud

I0

410 and engages with aroll or pin 451, appur-.

tenant to the plunger 450. The cam is
drviven by means of a.detachable connection
with the cam-arm 407, which is also mounted
to.oscillate upon the stud 410, being driven,
as elready described, by means of the link
412, connected with the arm 416 of the grab-
lever.. The detachable eonnection between

. the-eam-arm 407 and the leading-cam 450 is

5

20

25

made by means of a latch 468, which is pivot-
ally mounted upon the slotted arm 467 of the
cam-arm 407 and is adapted to engage with
the slotted arm 466 of the leading-cam 455,
being mounted so as to be swung to the two
positions shown in Fig. 319, a spring 469
serving to hold it in either of these two posi-
tions.
sition, it engages with the latch 468, as shown

“in Figs. 31 and 31%, so that the arm 407 and

the cam 455 operate together as an integral
member, and when turned to the full-line po-
sition shown in Fig. 31 the two arms are dis-

connected, so that the'leading-cam arm 455

stands still while the cam-arm 407 continues
to vibrate with the grab-lever arm 416, so as
to continue its operations upon the galley-

. plunger 400, which must operate once on

35

each line, whether the leading device isin op-
eration or not. S

The cam-path 454, by means of which the
leading-plunger is operated, is so shaped /that
it may be utilized to impart either.one or two
complete vertical reciprocations to the lead-
ing-plungerat each oscillation of the cam ac-
cording to theamplitude of movementimpart-

" edtothecam. Whenthecamismoved to the
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extent shown by comparison of the full-line
and dotted-line positions thereof, (shown in
Fig. 31%,) only one-half the cam-groove 454
is brought into use, so that a single vertical
reciprocation is imparted to the leading-
plunger 450 for each line; but when the cam
455 1s oscillated to an extent shown by a
similar comparison in Fig. 31 the length of
the cam-groove 454 is brought into use, and
the plunger 450 is made to reciprocate twice
at each oscillation of the cam. - As a means
for thus varying the amplitude of movement
of the cam 455, the connecting-link 412 and
the cam-arm 407 are adapted to be coupled
at two positions at different radial distances
from the center of oscillation of the latter, as
best shown in Figs. 31 to 31, .The cam-
arm is provided with two studs 464 and 465,
the en(? of the link 412 being provided with
bearings 470 'and 471 for receiving these
studs, which when seated in their respective
bearings are latched in place by means of the
thumb-latch 461, which is arranged in a con-
venient relation to the hand of the operator
when he grasps the handle 460 of the link

" 412 to shift it from either stud to the other.

65

In the operation of this apparatus when.

When turned to the dot-and-dash po--

11

set for single-leading, the lead is pushed up.

into the plane of the galley into the space im-
mediately beneath the rule 420, as the galley-
plunger 400 comes forward, the lead follow-
ing the rule 420 in its upward movement from
the position shown in Fig. 23, so that the
lead is inserted between the two last lines of
the galley. When the apparatus is set for
double-leading, as shown in Fig, 31, the first
lead is inserted, as already described for
single-leading, and the last line of type.is
pushed beyond the rule 420, after which the
extension of the ¢am 408, which is brought
into action upon the galley-plunger by the

increased amplitude of movement of the

arm 407, allows the plunger 400 to drop back
slightly to the position shown in Fig. 23¢,
leaving an opening between the last hine of
type and the face of the plunger 400, into
which the second lead is then pushed by the
action of the cam 455 in swinging to the full-
line position in Fig. 31, whereupon the plun-
ger 400 makes another forward movement
sufficient to carry the second lead beyond the
blane of the rule 420, which then drops be-
E_ind* that lead and retains it in place while
waiting for the succeeding line.

Measuring and shortage dividing mechan-
ism.—The function of this mechanism is to
measure-the line to ascertain its shortage and
to ascertain the thickness of the required
spacer or combination of spacers which must
be inserted in each of the spaces between
words in order to fill out or justify the line to
the required measure. ~According to this
treatment of the problem a twofold opera-
tion is performed—first to measure the line
to ascertain the total shortage to be supplied,

and, secondly, to divide that total shortage

into the number of spacesin the line.

The measuring agencies operate upon
both ends of the line to be measured. One
of these agencies is designated a ‘““stop-jaw”’
801, which prior to the measuring operation
is advanced along the typeway to an extent
in accordance with the number of separa-
tors in the line, so as to eliminate from the
measurement of the given line all ora portion

of the thickness of the separators employed-

in that line. In the present instance it is

‘assumed that no spacer smaller than A or

basic spacer will be employed in the final
justified line, Therefore the measuring and
dividing operations are arranged to ascer-
tain how much in excess of one of the basics
must be.inserted in each space in order to
justify the line. For this reason the stop-
jaw 801, instead of being pushed forward to
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an extent equaling the entire thickness of

all the separatorsin a line, is only pushed for-
ward to an extent equaling the thickness
of all the word-separators less an equal num-
ber of basic spacers, or, in other words, for
each word-separator contained in a line the
stop-jaw is pushed forward to an extent
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equaling the separator - thickness less the
thickness of the basic or A spacer.

Although the stop-jaw is moved longitudi-
nally of the typeway by means which effect
the approximate movement required, its
final position is accurately determined by &
series of teeth in a rack 804 in the front wall
of the typeway. The front end of the stop-
jaw 801 1s provided with a tooth 803, which
at the conclusion of the longitudinal setting
movement of the stop-jaw is moved forward
into contact with the appropriate tooth of the
rack 804, the teeth of which are of appropriate
form to withstand the pressure of tﬁe forward
end of the line against the left-hand side of
the stop-jaw. The length of this rack is
adapted to the requirements of the longest
lines to be justified by the machire.

The stop-jaw 801 is mounted to slide trans-
versely of the typeway at about the middle
of the height thereof in a guide-box 805,

. which is mounted on ways 811 on a rack 812,

the guide-box being provided with means for

- clamping it to the rack at any desired posi-.
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tion of its length, so as to enable the stop-jaw
to be adjusted for different measures or
lengths of line to be justified. The rearward
enc? of the slide is provided with a pin 802,
which engages in a groove 823 of a bar 820,
which is mounted upon the swinging arms
825, s0 as to be swung toward and from the
typeway while maintaining a parallel rela-'
tion thereto, in order to carry the stop-jaw
across the typeway from the position shown
in Fig. 7% to that of Fig. 7, being yieldingly
held toward the latter position by means of
the spring 821. The %ar 820 is provided
with a beveled shoulder 822, which is en-
gaged by the correspondingly-beveled for-
ward end of the second measuring-slide 730 .
to move back the swinging bar and it$ con-
necting stop-jaw against the pressure of the
spring at the conclusion of the measuring
operation when it is desired to withdraw the
stolg‘jaw from in front of the line, as shown
in Fig. 6. The rack 812 is supported in suit-
able guideways in the framing and extends
toward the left into engagement with a gear-
wheel 813 on the cylinder-shaft 922, Figs. 62
and 10. ' The longitudinal setting movement
of the stop-jaw is by means of its geared con-
neotion with the cylinder-shaft imparted at
the same time and by the same means as the
setting of the stop-cylinder 901, to be herein-
after described. ' o

Having thus described the mechanism of
the stop-jaw, which is stationary during the
meagsuring operation, and thereby forms a
fixed basis for the measurement, 1 will next
describe the movable members of the meas-
uring combination. The measuring - slides
are mounted to slide longitudinally of the
machine parallel with the typeway. The
first measuring-slide 701 is connected posi-
tively with the second measuring-slide 730 by

-first measuring -slide 701 is
rack-teeth which. mesh with the gear 742 on

844,568

means of gearing, which causes the second
slide to move twice as far as the first slide
and in the opposite direction. This second
slide is connected with a third or registering
slide 1001 by means of a dividing-bar 981,
which by the operation of a stop-cylinder im-
parts a movement to the registering slide
suitibly related to the size of the spaces in
the line. - o
The first measuring-slide 701 is guided in
suitable bearings in the slide-plate 702 and is

provided at its right-hand end with a meas--

uring-pawl 706, which is held by the spring
705 in engaging relation across the typeway
200 and constitutes the movable jaw oper-
ating at the rearward end of each line to com-
pact the type forwardly against the fixed or
stationary stop-jaw 801, as shown in Fig. 7.
The rearward side of the left-hand end of the
rovided with

the vertical shaft 740, which is mounted in
bearings in the plate 702 and is provided at
its lower end with the gear 744, meshing with
teeth on the front side of the second meas-
uring-slide 730, Figs. 6, 7, and 9*. The left-
hand end of this second measuring-slide ex-
tends toward the galley-section of the ma-
chine and terminates in the beveled surface
737, which engages with the correspondingly-
beveled surface 822 to move the stop-jaw
forward and back, as previously explained.
To the under side of this second measuring-
slide is also attached the bracket 985, to
whieh is pivotally suspended at 984 the divid-
ing-bar 981, Figs. 8, 10, and 25*. The slotted
or bifurcated end of this dividing-bar en-
gages with the registering slide 1001 by means
of the stud 988. : '

- The movements of the measuring mechan-
ism are modified in transmission from the
second measuring-slide 730 to the registering
slide 1001 in accordance with the number of
spaces in the line being measured. This

.modification is accomplished by means of
the dividing-bar 981 and a stop-cylinder 901,

which is mounted on a vertical shaft 922,
journaled in the bracket 923 adjacent to and
in front of the dividing-bar, Figs. 25 to 28.
The front face of the dividing-bar is provided
with a projecting ledge 990, which extends

quite ‘close to the cylinder from end to end

thereof, as best shown in Figs. 25 to 25°

_The peripheral surface of the cylinder is pro-

vided with a series of stop-pins 902 -921.
Twenty of these stop-pins are herein shown,
being thereby adapted to justification of
lines having & maximum of twenty spaces;
but this number may be increased to any de-
sired extent. These stop-pins are arranged
at regular anguldr intervals around the pe-
riphery of the cylinder, occupying twenty of
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‘the twenty-four equal divisions ' thereof. |
These stop-pins are spaced longitudinally of -
the cylinder at unequal intervals, decreasing
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in spacing from the top toward the bottom

- of the cylinder in accordance with the de--

creasing ratio required for dividing that
mevement into the number of spaces in the
5 line. The uppermost stop-pin 902 is located
at such a vertical height relative to the piv-
ots 984 and 988 of the dividing-bar as to im-
part to this particular arrangement of the
mechanism a movement suitable for select-

- required thickness to beinserted in a line hav-
ing but a single space. The second pin 903
is at a vertical position suitable for selecting
a spacer or spacer ‘combination of half the
thickness that would have been selected by
the use of the first pin 902, inasmuch as two
of them are to be employed in the two spaces
of the line, and so on through the succeeding
pins of that series. o

As a means for setting the appropriate
stop-pin of the cylinder in operative relation
to the dividing-bar, the cylinder is provided
at its upper end with a gear 962, which
meshes with a pinion 960 on the lower end of
the star-wheel shaft 950. The cylinder is

£5

25

with the rack 812, which operates, as already
described, to set the stop-jaw concurrently
with the setting of the stop-cylinder, both in
accordance with the number of separators
contained in the line. This setting is accom-
plished by means of the passing extensions
of the word and line separators, Figs. 10 to
10°. The star-wheel shaft 950 is provided
with the star-wheels 953 and 954, ngi

_ject across the typeway above and below the
ends of the type, so as to be engaged by the
ends of the passing separators. .Inasmuch
as these projecting ends are, at least for the
smaller sizes of type, somewhat delicate,
they are not relied upon to advance the stop-
cylinder, but operate the star-wheel: devices

35

40

as an escapement, the turning of the cylinder"

being accomplished through the medium of
the gear 931 on the lower end of the cylinder,
which meshes with the rack 932, the latter
being moved longitudinally by its frictional
connection with the arm 416, which is
worked by the erank 234 for the grab mech-
so anism. The connection between the rack
932 and the arm 416 is made by means of the
“rod 975, which is pivoted at 971 to the swiv-
‘eling friction-block 970, sliding on the bear-
ing 972 of the lever-arm 416. The setting of
the stop-cylinder takes place while the first

- grab 230 1s moved forwardly, the forward

45

movement of the lower arm 416 being thus.

utilized through its frictional connection
with the rack 932 to draw the cylinder
around as the escapement star-wheels are
tripped by the projections of .the passing
separators. The construction and operation
of the escapement devices will be understood
. by reference to Figs. 10 and 102. The es-

65 capement pallet-lever 956 is pivoted at 959

ing one spacer or spacer combination of the-

also provided with the gear 813, meshing

‘ing

ch pro-
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adjacent to the typeway and is held toward
that typeway to the position shown in Fig.
10* by means of the spring 957. Gne arm or
pallet 966 enﬁsﬁ:s with the reversed ratchet-
wheel 955, which is pinued to the upper por-
tion of the star-wheel shaft 950, wEile the
lower arm or pallet 967 projects into the
pathway of the upper extensicns of the sepa-
rators. The action of a passin§ separator,
as illustrated in Figs. 10* and 10, is to push
back the pallet and free the arm 966 from the
ratchet 955, as shown in Fig. 10, thus per-
mitting -the star-wheel and its associated
stop-cylinder to be turned one step forward,
this being repeated with each succeeding
separator in the line, so that when the line
has passed by the star-wheel the stop-cylin-
der and the stop-jaw are set to positions

“which accord with the number of separators
“contained in the. line to be measured and

justified. : .

Inasmuch as the line-separator also oper-
ates upon the escapement device and ad-
vances the stop-cylinder and the stop-jaw
one place farther than would be required for
the number of spaces in the line, this extra

movement is provided for at the beginning of -

the setting movement, the resting position of
the stop-jaw and the stop-eylinder being one
space back of what may be termed their
“theoretical starting position,” so that the

" action of .the line-separator is eliminated in

the final result. The thickness of the line-
separator does not enter into the measur-
problem, since what may be termed
the ‘“theoretical starting position’ of thé
measuring-pawl 706 begins at a point in the
typeway which would be coincident with
the beginning of a standard or full-length

line, the movement of the measuring-pawl

from this point until it is stopped by the

compacted line being the effective meas--

uring movement of the pawl, equaling the
total ‘thickness of justifying-spacers that
must be inserted in the spaces of that line
above, or rather in addition to the prede-
termined basic spacers for which this par-
ticular mechanism is arranged.

As the stop-cylinder is moved forward to
its setting by the conjoint action of the fric-
tional driving and escapement devices above
referred to it is retained in the set positions
by means of a detent 925, pivoted at 927 to
the hub 926 of the bracket 923, Figs. 62, 10,
and 25. That detent isheld into engagement

with the ratchet-wheel 924, fixed to the up-
 per end of the stop-cylinder 901, by means

of its slotted engagement with the pin 930,
attached to the cranked lever 285, Fig. 62,
the crank and the pawl being resiliently
drawn backwardly by means of the spring
289. That cranked lever, as already de-
seribed, is also employed. for the function of
detaching the latch 281 of the first grab from
the second grab as the latter is drawn back,
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and this detaching movement serves also. to”

withdraw the detent 925 from the ratchet
924 and allow the stop-cylinder.to. be re-
turned to its zero or starting position as the
first grab comes back for the succeeding line.
The cylinder is thus returned by means of the
cranked arm 934, pivoted at 935 te the bed-
plate 1 the'upé)er end of the arm bearing
against the end of the cylinder-rack 932,
W%lee the lower end of the arm is carried by
the succeeding stroke of the plunger-lever
1716, which is provided with a stud 936 for
engaging with the arm 934. - o

During the time that the first line-grab is

pushing a line into the measuring zone past.

the escapement mechanism and while the
stop-cylinder and stop-jaw are thus being set
to their appropriate positions for that line
the nieasuring-slide rests in its retracted po-
sition, (shown in Fig. 72,) being drawn back
and held in that, position by means of the
link 707, connecting the first measuring-slide
701 with the arm 710, which is pivoted at
712 to the bed-plate 1. -That arm is con-
nected at 714 with the cam-arm 717 by
means of the link 713, Figs. 1 and 2. That
cam-arm is pivoted at 718 to the bed-plate
1, and its upper end engages with the cam
721 upon the line-shaft 160, being held into
engaging relation with that cam by . the
weight 733, which is attached, by means of
the cord 732 passing over the idle pulley
734, to the left-hand end of the second meas-
ur’mg-slide 730. As each line is carried for-
ward to the measuring zone the line-separa-
tor of that line in passing the triggers 606
trip the detent 602, thereby starting the line

' mechanism, as above described. As the
" cam 721 rotates it allows the measuring-
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slides to be moved forward by the weight
733 until the movement is stopped by the

contact of the measuring-pawl 706 with the

end of the line, as shown in Fig. 7.. The
measuring-paw] is retracted far enough be-
hind its theoretical starting position so that
the first portion of its measuring move-
ment is utilized to retract the beveled end
737 from behind the corresponding bevel 822
of the swinging bar 820, thereby letting the
stop-jaw 801 forward, so that its tooth 803

. enters the notch of the rack 804, to which it

has been moved in the setting operation be-
fore the measuring-pawl reaches the theo-
retical starting-point of its measuring move-
ment.

In order to compact the measured line
closely against the stop—i'aw 801 and in order
toretain the measuring-slides in the measured
position during the subsequent setting of the
registering-slide, a locking device is provided,
which is %est shown in Kigs. 6%, 8, and 9%
The second measuring-slide 730 has ypon its
under side the ratchet-rack 738, which is en-
gaged by the point of a pawl 755, mounted

upon 2 Jock-slide 750, which is beneath and -

sahsen -

7 - e ‘ : ‘-- o/
paralle] with the second measuring-slide 730

and has a longitudinal movement slightly
greater than the pitch of the teeth 738. The

lower cranked arm 770 of the locking-pawl

755 projects downwardly from its pivot in
engaging relation to an arm of the cranked
cam-lever 771, the other end of which en-
gages with the side of the cam 772 on the
line-shaft 160, which operates to lift the
lecking -pawl 755 into contact with the
ratchet-rack 738 just after the conclusion of
the forward measuring movement.
left-hand end of the lock-slide 750 is engaged
by a transversely-sliding wedge 757, Figs. 62

and 92, sliding in a bearing 758 and engaging .

with a beveled face 753 of the slide 750. 'The

under side of the wedge 757 is provided with-

rack-teeth which are engaged by the sector-
gear 773, pivoted upon the stud 775, an arm

776 of the sector being held against the cam

777 on the line-shaft by means of the spring
661, which serves to push the wedge forward
when permitted to do so by the cam 777,
which takes place at the conclusion of the
measuring operation and just after the lock-
ing-pawl 755 has been raised into engage-

‘ment with the ratchet-teeth 738, thereby

taking up all lost motion in both measuring-

The"
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slides and preventing the recoil of the rack -

during: the subsequent operation of the di-

~viding-bar in settmg the register-slide, after.

which the wedge 757 is retracted by the cam

95

777 and the locking-pawl 755 is dropped -

out of the ratchet,” thereby releasing the
measuring-slides for their succeeding move-
ments. . o '
- The registering-slide 1001, to which the
lower end of the dividing-bar 981 is attached,

100

is mounted for longitudinal movement in the

bracket 1002, its rearward end being guided
by the clamping devices to be hereinafter de-

105

scribed. The slide is moved toward the

right, which is in the direction of the prog-
ress of the type, by means of the cam-lever
1008, which is pivotally suspended at 1011
from the bracket 1010 and. is provided with
a cam-lug 1009, which comes against the
cam 1012 on the line-shaft 160, Fig. 9. The
cam-lever 1008 bears against the adjusting-
screw 1006 in the lug 1005 of the registering-

110 -

115>

slide 1001, and to that lug is also attached a. -
spring” 1004, which holds the registering-

stide into contact with the lever 1008 and"

holds the latter into contact with its cam
1012. - During the -operation of setting the
stop-cylinder to place the registering-slide is
moved forward by its cam-lever 1008, there-
by carrying the forward end of the dividing-

bar to ivs forward position, the upper end be- .

ing also carried in the same direction by the

120
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second measuring-slide 730, to which-it is at-

tached, so that the dividing-bar.is in this
way carried clear of the stop-pins, permitting

them to be set to position. At the conclu- .

sion of the measuring operation and after
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‘the upper slides are locked in positibn against

the line, as above described, the registering-

“slide is let back by its cam until the dividing-

bar is stopped by its ledge 990 colliding with
the appropriate stop-pin of the cylinder,
which has been set to the engaging position
by the new line, The tendency of the spring
1004 to turn the stop-cylinders is resisted
by the detent 925 engaging with the ratchet-
wheel 924, and the tendency of. that spring
acting upon its stop-pin as a.pivot to move
the measuring-slides, to which the upper
end of the dividing-bar is attached, is re-
sisted by the operation of the locking-pawl
755 and the wedge 757, as above described.
Having thus set the registering-slide to
position in accordance with the measurement
of the line, it is clamped in that position while
the result of the measurement is being trans-
mitted to the spaccr-selecting devices. The
left-hand end of the registering-slide 1001 is
slotted to form a series of leaves 1013, which
are interlaced with a similar series of leaves
1102 of a stationary clamping-piece 1101.
The interleaved portions of the members
slide upon a bearing 1003 of the foot of the
bracket 8,-and the clamping movement is

imparted bv the cam'1117 on the line-shaft

160, whichcam acts upon theroller 1115 in
the cam-lever 1112, that arm being pivotally
mounted at 1116 of the bracket 1108 and pro-
vided with the arm 1107, which rests upon
the clamping - arm 1104, pivoted at 1109
above the interleaved portion of the register-
ing-slide and its clamping-piece. During the
setting movements of the slide the arms 1104
and 1112 are held out of their clamping posi-
tion by the spring 1106, after which the cam
1117 compresses theleaves, and thus rigidly
clamps the slide in place. = This interleaved
construction forms a very positive locking
device. . ‘ ; _

In some forms of construction the move-
raent of the registering-slide might be com-
municated directly to the selecting mechan-
ism; but for greater accuracy and for inde-
pendence of operation of the devices the two
mechanisms are disconnected. (See Figs. 62,
8, and 28.) After the registering-slide 1001 is
set and clamped, as just described, in a.posi-
vion determined by the measurement of the
line it serves as a stop for setting the sector-
rack 1050, which is appurtenant to the
spacer-selecting mechanism, and will there-
fore be described im detail in connection
therewith.

Figs. 25* and 25¢ show the position of the
stop-cylinder and the dividing-bar in the
position occupied by them when measuring
a four-space line, which is of the maximum
length assumed for this machine, or, in other

~words, which requires only the assumed

. €5

‘minimum spacing, which will be satisfied by

the insertion of a single A or basic spacer in
each of the spaces of the line, this position of

18

the dividing-bar being therefore the assumed
zero or theoretical starting position from
which the effective measuring movement be-
gins. In these figures the fourth stop-pin
905 is shown in engagement with the shoulder
or ledge 990 of the dividing-bar. For pur-
poses of illustration the lowermost stop-pins
of the series are shown in dotted lines in posi-
tion occupied by them when the fourteenth
stop-pin 915 is in engagement with the divid-
lipg-b:ir for operating upon a fourteen-space
ine.

In Figs. 25 and, 25 the same parts are
shown in the position occupied by them
when measuring a four-space line, which is
shorter than that assumed in Figs. 252 and
25¢, and which therefore requires wider justi-
fication, as is evidenced by the position of the
dividing-bar as compared with its position
in Ifig. 25¢. . . :

The second measuring - slide herein em-
ploved for reversing the direction and multi-
plving the extent of movement of the first
slide, although preferable in the construction
herein shown; would not be essential in all
cases, since the required multiplication can
all be attained by suitably proportioning the
dividing-bar or its cooperating parts of the
selecting mechanism, and where a second slide
is thus employed it may obviously be dis-
posed in any angular relation to the first
slide that may be required by the character
or the location of the dividing-bar or of the
spacer-selecting mechanism. In some sim-
ple forms of this device the dividing-bar
might be attached directly to the first meas-
uring-slide and the positions for the stop-pins
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so established with relation to the divider-

bar ‘that the movement of the megsuring-
slide would be transmitted to the regiStering-

slide unchanged for a single-space’line, di--

vided by two for a two-space line, divided by
three for a three-space line, and so on, and in
that case the stop-pins would contact with the
dividing-bar at points representing, respec-
tively, one-half, one-third, one-fourth, &c., of
its operative length fromits lowerend; butin
the present machine a double function is per-
formed by the bar. It not only transmits to
the registering-slide a motion variably di-
vided m accordance with the requirements of
the number of spacés in the line, but it also
and at the same time multiplies the variably-
divided movement by a constant factor, the
double function being reduced to a single op-
eration by means of the arrangement of the
stop-pins The movement of the first meas-
uring slide is multiplied by two in its trans-
mission to the second measuring-slide, and
the relation of the stop-pins to the operative
length of the dividing-bar is such that the
measuring movement is further multiplied
by nine. Therefore the actual movement of
the registering-slide equals the actual meas-
uring movement. of the measuring-pawl mul-
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tiplied by eighteen and divided by the num-

“ber of spaces in-the liner, or, in other words,

the .movement of the registering-slide is

- eighteen times the thiekness of the spacer or

10

15

20

25

spacer combination that is required to fill out
each of the spaces in the line. This multi-

plied movement, as elsewhere stated, is for

the purpose of enabling the spacer-selectin
devices to be of a practicel and substantia
size. : /
Spacer-selecting mechanism.—A  descrip-
tion of this mechanism should be prefaced by
a description of the spacers themselves and
of the system upon which their sizes, selec-

tion, and combination are based. These

spacers, as stated at the beginning of the
specification, are of four different sizes, (desig-
nated herein by letters A, B, C, and D, re-

_spectively.) The sizes of these spacers are

based upon & unit system, the spacer A being
twenty-four units, the spacer B thirty units,
the spacer C thirty-six units, and the spacer
D forty-two units. This system enables the
spacers to be combined in'a most advanta-
geous manner, increasing the combinations
as required by increments of six units from
the basic or twenty-four-unit spacer up to
any required size. In the mechanism herein

_ shown, however, the maximum limit of com-

" 30

binations is four basic spacers, or ninety-six
units, which is large enough for most pur-
poses; but this system may he extended to

_any desired extent either by continuing the
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order of combinations or by increasing the
size of the unit. In progressing from the
smallest to the largest size of spacer combi-
nations the gamut or cycle of the four spaces
A, B, C, and D is repeated, with the addition
at each repetition or cycle of another basic.
This cyclic order of the system on which the
spacers are selected and combined. is ad-
mirably adapted to the operations of the ro-
tary space selecting and correcting mechan-
ism herein employed, each complete rotation
of which represents the gamut or c¢ycle of
these four spacers, the succeeding rotations
ropresenting the repetitions of the gamut uy
to the required extent. This system will
best be understood if represented in tabular

form, as follows:
| Space measure- | Spacers
Cyeles. R ! £ent in units. | selected.
1
First......... e aaae ! .024 A
I 020 B
; .036 C
042 D
.048 2A
.054 A plus B
Second.....cooiiiiiiiiiiiiiiiieaaald .060 A" C
I .066 A % D
| 072 3.A X
.078. 2A “'B
.084 24 “ ¢C
Gy L S 1 -090 2A “ D
- .096 4A ,

In the machine éhown, for -constructive
reasons having nothing to do with the princi-

- infg,with\} one or more basics.
sele

wx,isss‘

'

position for maximum selection during the

‘measuring and space-dividing operations and

is then rotated toward its minimum limit to
the position determined by  the result of
those operations and thén rotates back to-
ward the maximum limit, if required, unider
the action of the correcting mechanism, as

‘described hereafter.

On account of the circumstance that the
A spacer is the smaller of the series and is
most frequently used in the spacer combina-
tion- it is heremn designated as the *‘basic”
spacer, the other three being designated
“fractional”” spacers.. Two or more of these
basic spacers are frequently employed in the
same combination, either with or without
one of the fractional spacers; but the frac-
tional spacers are never repeated in the same
combination nor are drfferent fractional
spacers ever combined. When used in com-

-bination, they are used only with one or

nore of the basic spacers. .These four sizes
of spacers are stored in the channels A2110,
D21i10, C2110, and B2110 in the space-case
2109, Figs. 19, 20, and 21, located from top to
bottom in the order named, the prefixed let-
ters designating the spacers contained in the
respective channels. These spacer-channels

- are connected with their respective_distribut—

ple of the machine, the selector rests at the .

7¢
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ing-channels of the composing-machine, the -

spacers being circulated in a manner to be
hereinafter described, and each channel is
provided with a follower 2250, by means of
which the columns of spacers are pushed for-
ward toward the ejecting or discharging end
of the channels. v N '
On account of the repetition and combina-
tion of the basic spacers they are handled

somewhat differently from the others or

fractional spacers, which are not repeated in
the same combination nor combined except-

cting and ejecting devices for the basic or
A spacers require a separate description,

spacer mechanism.

The channel A2110, as best shown in Flgs
19 and 21, is directly beneath the typeway

200 and opens into the vertical raceway 1840,

which is wide enough to.receive four,of the
basic spacers side by side and extends up-
wardly to the typeway 200 in the plane of
the word-slide 300, communicating with the
basic portal 315 of the ¢vord-slide when the
latter is-in its third position. The required
number of basies is pushed upwardly through

the portal 315 into the typeway by means of

one or more of the bhasic ejectors 1831, 1832,
1833, and 1834, which rest side by side in the
basic raceway 1840, their upper ends when in
resting position being just below the bottom

100
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Therefore the .-
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“which will precede that of the fractional -

11§
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of the spacer-channel A2110. These plun-

gers are each of the approximate thickness

of a basic spacer, so that when one or more

130



' of them are pushed upwardly they,

wne
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with them a corresponding number of the

- basies out of that channel into the typeway.

In order to enable the required number of
these plungers to be selected and pushed up-
wardly, they are provided ‘in the order of
their numerals with the projecting selecting-
wards 1841, 1842, 1843, and 1844. These

" wards project to different lengths, as hest

10

shown in Figs. 19 and 20, the ward of the

- first basic ejector 1831 being the longest, and

. the series.

. -I5

so on down to the ward 1844 of the fourth
basic ejector 1834, which is the shortest of
ies. The length of these wards may
vary as much as desired, and the necessity
for the great accuracy in the movement of
the basic plunger, which would be necessary

if these ejectors differed only by the thick-

20

ness of a basic, is thus avoided. The re-

quired number of these ejectors is selected
‘and raised to eject a corresponding number

of the basic spacers by means of the basic

* gelector-pawl 1703, which is pivotally mount-

%

ed at 1706 upon the plunger-slide 1701, which
is mounted to reciprocate vertically upon the

ide 1702 and is connected by means of the .

ink 1715 with a lever 1716, fixed to the rock-

- shaft 1718, which is journaled in the bed-

.30

plate 1 and has at its rearward end an arm
1719, the end of which is connected by the

‘pitman 1721 with the crank-pin 1723, upon

the side of the selecting-slide cam 1510 upon
the word-shaft 165, Higs. 12 "and 13, by

- means of which the basic selector-pawl 1703

35

reciprocates vertically to the required extent

at each rotation of that word-shaft. ,
The arm 1708 of the pawl is connected, by

" . means of the link 1709, with a friction-block

40

1711, sliding on the guide 1702, which is pro-
vided with & spring which bears against the
guide 1702 and offers frictional res.stance to
the vertical movements of the block 1711, so
that latter as it is pullel upwardly by the

"~ link 1709 reacts upon the pawl 1703 at

45

" the selecting-wards 1844 1844 of the basic

the beginning of the upward stroke to pull
the upper end of that pawl inwardly toward

ejectors, anl when pushed downwardly by

. the link 1709 at the beginning of the down-

50

55

6o

6

ward movement it reacts to push the pawl

outwaraly.

- The upper end 1705 of the pawl 1703 pro-
jectsinwardly toward engaging relation with
the selecting-wards 1841 1844, and the swing-
ing movement of thisupper end of the pawlis
so controlled during this upward movement
as to cause it to engage with one or more of
the selecting-wards or to pass by them with-
out engaging any by means of the selector-
guide 1601, Figs. 14, 20, and 20® That

‘guide extends vertically. the length of the

vertical movement of the pawl 1703, the lat-
ter being provided with a projecting pin

1704, which rests upon the guide. - That

guide is-attached to an arm 1602, carried by

will carry

the rock-shaft 1606, which is journsled in the

17

brackets 1608. -The lower end of that shaft .

is provided with an arm 1620, having pivot-
ally attached toit at 1623 a link 1621, which
is operated as hereinafter described from one

and the rotary selector 1307, to rock the

70

or both of two sources, the cumulator 1207

shaft 1606 and the guide 1601 to the ,lposition '

in which the selector-pawl 1703 will engage
with the desired number of basic ejectors or

75

will be held out of engagement with them, as -

may be required, ¥ig. 14. .
. To the upper end of the rock-shaft 1606 is
attached a gate-arm 1613, the outer end of

‘which connects, by means of the pin 1615,
with the gate 1610. That gate slides in

ways in the upper end of the space-case, Figs.
14 to 21, and extends above the ejecting end
of the basic channel-A2110, the movements
of the gate imparted to it by its arm 1613
serving to close the throat or opening through
which the basic spacers are ejected, so as to
prévent more than the requ.red number: of
spacers being pushed up by the ejectors in
case the spacers should be stuck together,
the gateway being controlled so as to leave
an opening upwarlly from the end of the
basic channel equalling the thickness of the

8o

go

ejectors pushed up by the pawl 1703, as best -

shown in Fig. 21. The shaft'1606 and its

attached parts are yieldingly held in the di-

95

rection of the arrow 1616 by means of the .

spring 1617, Fig. 14, the controlling cevices
operated through the link 1621 being appliéd
in a reverse direction, so as to move the parts’
against the tens on of the Spring 1617.

The arm 1602 is keyed or splined to the
shaft 1606 by means of the pin 1607 of the

shaft engaging with the slot 1604 of the arm,-

which is securel inits operative position
(shown in Fig. 20%) by means of the thumb-
screw 1605. - Byloosening that thumb-screw
and ralsing the arm 1602 until it is clear of
the pin 1607 the arm may be swung around,
so as to carry the guide 1601 away from the
front of the spacer-channels to permit ready
examination or adjustment of the parts.
The presser-feet 1824 may also be pro-

-vided with means for latching them back, as
shown in Fig. 202, in which the latch 1825 is

}J))ivotally' mounted upon the presser-foot
1824, and when the presser-foot is drawn
back abuts against the right-hand side of the

cap 1827, the cap being cut away to permit -

the forward movement of the latch when the
latter is raised to release the presser-foot.

As a means for returning tl}l)e basic ejectors
1831 1834 agair to their lowest positions, the
lower ends of. those ejectors are provided
with the projections 1846, the tops of which
are engaged by a lug 2057 upon a slide 2054,
sliding uoon the guide 2055, held in place by
the g'b 2056, Figs. 1, 21,’and 212. The’slide
2054 is provided with a connecting-rod 2058,

which is pivotally attached to the end of the
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auxiliary lever 2060 which is pivoted at 2062
to the bracket 2061 and carr.es the link 2063,

ivoted at 2064. The upper end of that link
is providel with a notch 2065, which engages
with a stul 2066 on the side of the cam-lever

.arm 1716, being held y.eldingly mto engag-

ing relation to that stui by means of the
spring 2067, one end of which is attached to
the Lnk an i the other to the cam-arm. (See

F.g. 1.) This connection of the shide 2054

w.th the cam-lever arm 1716 operates aur.ng
the first portion of the downward stroke of
that arm to carry down quickly those bas.c
ejectors which were moved up by the pre-
vious upward stroke of the arm 1716, so .as
to promptly withdraw the upper ends of

- thoseejectors from the portal 315 of the word-

20

25

slide and enable the latter to make its suc-
ceeling movement. ~ Upon reach.ng in its
downward stroke the pos_tion shown in F.g.
1, the Lnk 2063 is detached from the ejector-
lever 1716 by meéans of the stu12069 on the
cylinler-bracket str.king the cam-surface
2068 of the upper end of the Lnk 2063. As

the ejector-lever nears the lower end of its’

movement its lower elge strikes upon the

- stu12070, fixed in the L.nk 2063 near its lower

30

35

.40

ends, and completes the cownward return
movement of the basic ejectors, mov.ng them
to the pos.tion occup.ed by the ejectors 1833
and 1834 .n Fig. 21.

The fractional spacers B, C, and D are
stored in the channels 2110 of the space-case
2109. These channels for the fraciional
spacers are behind the plane of the typeway
200 and the channel for the basic spacers,
and communicai.e, by means of cross-passages
at the ends of the channels, with the frac-
tional raceway 1823, inio which they are
pushed as required by their respective.ejec-
tors 1820, which are mounted in the guides
1821 in the main bracket, Figs. 14, 19, and

" .21. These ejecvors are held in their back-
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. ward position by means of the springs 1822,

the ends of the ejeciors being in engaging
relation to their respeciive ejector-arms
1805. By means of these ejectors the frac-
tional spacers are pushed into the raceway
1823 beneach the presser-feet 1824, which

under the tension of the springs 1826 re.ain

their respective spacers in posi.ion, when the
ejeciors are wichdrawn, afier which the
presser thus held is pushed upwardly inio
the typeway 200, through the raceway 1823
and the porial 316 of the word-slide by the

-plunger 2001, Figs. 20, 20%, and 21, attached
“to the plunger-shide 1701.

As best shown in
Fig. 21, this raceway 1823 for the fraciional
spacers is at the right of the basic raceway
1840, the latter being wide enough in'the
machine here shown for four basic spacers,
whereas the fractional raceway 1823 is only
wide enough for a D spacer, which is the

largest, spacer to pass through this channel. -

Whenever one or more basics and afractional

844,568 - -
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are combined, as in the instance illustrated
in Fig. 21, they are carried up together.by
their respective plungers under the operation
of the ptunger-lever 1716. o
The vhree ejeciors 1820 are operated upon
by the three ejector-arms B1805, C1805, and
11805, each of which is provided with an
adjus.able screw 1806 for engaging with the
respective ends of the ejectors 1820. These
arms are pivosally mounied upon the veriical

rock-shaf¢ 1801, journaled at its ends in the
" bearings 1802 and 1803 of the bracket 1302.-

These vhree ejecior-arms are provided with

_selector-arms B1804, (1804, and D1804,

respeciively. A fourth arm A1805 is fixed

and is connected, by means of the link 1640,
with the basic cam-link 1621, so that by
oscillaiing the shafi 1801 the rearward end
of that cam-link may be shifted to bring
either one of its three steps. 1632,-1633, and

1634 into engagement wivh the stud 1625 of
This shifiing of the -

the lever-arm 1624.
arm serves 1o operaie the selector-pawl guide
1601, as already described, and thus codper-
ates in deiermining the number of basic
spacers to be selecied, and serving also when
moved to the posivion shown in Fig. 14 to
carry the basic seleciing-pawl entirely-out of
opera.ion to shus off the selec.ing mechan-
isin, while removing the line - separator, as
hereinafier described.

The link-shifiing arm A1805 and the three
ejector-arms B, C, and D1805 are each pro-
vided with a selecior-arm 1804, disiinguished

‘in the drawings by prefixing the leiters A, B,

¢, and D respecuvely. 'The arm A1805,
which is pinned to the rock-shafi 1801, is
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~upon the shaft 1801 by means of a cross-pin

85

go
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100,

opera.ed by means of the uppermost selector- -

arm A1804, which is also secured- to that
shafi by a cross-pin, Fig. 19.
is secured to a sleeve B1807, loosely mounted

on the shafi 1801, the upper end of the sleeve.

having fixed upon it the selecior-arm B1804.
The ejecior-arm C1805 is provided with an
integral hub C1807, which is mounted to
oscilla’e upon the sleeve B1807, that hub
being provided with the integral selector-
arm (1804, while the ejector-arm D1805 is
mounied to oscillate loosely upon the shaft
1801, being provided with the integral -arm
D1804. By this arrangement each of the
ejector~and link-shif.ing arms 1805 may be
oscillated independenily of the others by
means of their respective selector-arms 1804,
Wwhich. extend rearwardly, as best shown in

TFigs. 13 and 19, into engaging relation to the

four selecting-fingers 1505, which are herein
distinguished by prefixing A, B,C, and D in
accordance with the spacers, for which they
are respeciively employed. These.selecting-

“fingers are pivo:ally mounted at 1504 upon
- the reciprocaiing seleciing-slide 1501, Figs.

12,13, and 14, which is ficted in the guides

1502 on the bracket 11 and is driven, by

The arm:B1805 -
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‘means of a cam 1510 on the word-shaft 165

engaging with the roller or stud 1511 appur-

* tenant to the slide. .

10

15

20

The selecting-fingers.1505 are presséd rear-
wardly by means of the springs 1506, so as to
hold those fingers yieldingly into -engagling
relation to their respective wings of the selec-
tor 1307, which is set in accordance with the
mesasurement of each line, and by its posi-
tions determines which one of the foy r select-
ing-fingers is to be employed, as will be here-
inafter described. The selecting-fingers are
each provided with a cam-arm 1508, the in-
clined ends of which engage with an abut-
ment 1503 on the gride 1502 whén the slide
is in its backward or resting position, (shown
in Fig. 14,) so as to hold the selecting-fingers
1505. ot.t of engagement with the wings 1308
of the selector, that being the position of the
selector-slide when the selector is set to posi-
tion after. the.measurement of each ‘line.

- Each finger is also provided with a shoulder

25
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1509, which projects from the front side of.

the Jfzmger into operative relation to the re-
spective selecting-arms 1804, as best shown
in Fig. 13. The relation of these fingers and
arms to the wings 1308 of the selector is such
that only one finger 1505 is ever deflected
into engaging relation to its arm 1804 at any
stroke of the selecting-slide, the movement of
that slide imparted by its cam 1510 being
sufficient to move the selected arm ‘1804 to
the extent represented by the positions of the
two arms A1804 and D1804 in Fig. 13, and
that movement being sufficient to eject one
of the fractional spacers from its channel
into its raceway 1823, or to move the basic

.cam-link 1621 laterally from the position

shown in Fig. 32 to-that of Fig. 328. ;
Inasmuch as the word -shaft mechanism
must make 8 complete movement for each of
the separators in a line in order to remove
those separators therefrom ‘and inasmuch ds
the operation of removing the last or line
separator must not be accompanied by the
insertion of justifying-spacers in place of that

. separator, it is necessary to throw the select-

50

55
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ing devices automatically out of action dur-
ing the last stroke of the word mechanism
while removing the line-separator. To this
end means are provided for supporting the
selector-arms 1804 in engaging relation to
the selecting-fingers 1505 while operating
upon the word-separators of the line and for
withdrawing them from that operative rela-
tion while operating vpon the last or line sep-
arator. This is ggected bv means of the

“shut-off cam 661, which is affixed to the shut-

off shaft 629, previorsly described in connec-
tion with the driving mechanism. While
the word mechanism is in operation vpon the
word-separators of a'line, the shut-off shaft
and its cam are held in the position shown in

. Fig. 13 by means of the detent 622. The
65

cam 661 when in this position forins a stop

10

for the rearward or resting position of the se- -

lecting-arms 1804, as shown by the. position
of the arm A1804 in Fig. 13, the arms B, C,
and D being returned to this position by
means of the springs 1826, while the arm
A1804 is returned to this position against the

shut-off cath by means of the spring 1642. .

Thr's the shut-off cam 661 serves as a stop for
the backward resting position of all foir of
the selector-arms 1804, and when in position
for the word-spaces of & line operates, as
-shown in Fig. 13, to support those selector-
.arms, so that any one of them may be én-
gaged by the forward movement of its select-
ing-fingers when moved forward by the se-
lector 1307; but. when. operating tpon the
final or line separator of each line which is
'not to be replaced by justifying-spacers the
detent 622 is tripped and the shut-off shaft
'629 turned to the position shown in Figs. 5

and 14, thereby allowing the four selector- -

‘arms 1804 to swing farther back to a position
where they cannot be'engaged by their re-
S£ective selecting-fingers as the latter make
their final forward movement with the word
mechanism to enable the word-slide to ad-
vance the last word of each line into the gal-
{gy and to remove the line-separator from the
ine. o

By the description thus far given it will be
evident that the selecting-fingers 1505 are
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carried forward and back by the selecting- .+

slide 1501 for each of the separators con-

tained in the line which is being justified. and
that while operating upon the word-spacers
of the line tﬁ

by the shut-off cam 661 in the position
shown in Fig. 13, so that one and only one
- of the selecting-arms 1804 is.operated at'each

forwatd movement of the fingers, the selec-

tion of the finger being dependent upon the
position of the rotary selector 1307, whach,
as shown in Figs. 16 and 162, is provided
with four wings located in the plene of the
four fingers '1505... These four wings con-
“stitute the selector for determining the selec-
tion and combination of the justifying-
spacers for-each line, and the position ¢f the
selector is determined by the result of the
mesgsuring operation performed upon each
line, as already described. S .

The selector 1307 is fixed upon the vertical
shaft 1301, which is mounted to rotate in the
hubs 1303 and 1304 of the brackets 1302.
The lower end of the selector-shaft hes fixed

1co

e selecting-erms 1804 are held -

ros

[to

115

.
‘120

upon it a gear 1305, which meshes with.the.

sector 1201, pivotally mounted upon a stud
/1203, supported in the bed-plate 1 of the
machine.

1050, mounted to slide longitucinally in the
mein bracket 2 and in the slide-bracket 1002.
That rack is provided with a lug 1054, carry-
‘ing an adjusting-screw 1055, which 1is fixed

in place by the lock-nut 1056. The left-

That sector has fixed upon it the"
rack-sector-1204, which engages with a rack
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‘hand end of the rack engages with a cam-

" means of the

i0

lever 1057, which is pivotally mounted at
1059 upon the bracket 1058, and engages, by
in or roller 1061, with a cam
1062 on the line-shaft 160. By means of

this cam and cam-lever the rack 1050 is held.

in its extreme forward or right-hand position,

so as to hold the sector 1201 in the position-

shown in Fig. 32.during the line-measuring

operation and while the registeringeslide

1001 is being set and clamped to place, after
which the cam 1062 lets the rack backward

- to the left until the screw 1055 of the rack

20

25

30

35

40

45

50

60

65

‘lector-guide 1601. :
vided with the cumulator 1207, which is a.

“from.

1050 collides with the stop 1014 of the Tegis-
tering slide 1001, Fig. 6 The rack is
moved to the left and held ageinst the cam-
lever 1057 by the action of the coiled spring
1065, Fig. 5, the outer ’end of which 1s at-
tached to the main bracket 2, the inner end
being attached to the upper end of the se-

‘lector-sheft 1301 and operates through that

sheft the gear 1305 and sectors 1201 and
1204 upon the rack 1950. . o

Fig. 32 represents the devices of the spacer-
selecting - mechanism, which act . directly
through the link 1621 upon the basic se-
The sector 1201 is pro-

sector having the steps 1210, 1211, 1212, and
1213, upon which rests the roll or stud 1631
appurtenant to the arm 1630, which is piv-
otelly mounted at 1629 and is adjustably
connected with the lever-arm 1624 by means
of the lug 1626 and the adjusting-screws
1627. The latter arm is provided with a
roll or stud 1625, which engeges in a slot
1635 of the link 1621, that slot being ar-
ranged in three steps 1632, 1633, and 1634,
which may be brought successively into en-
fadement with the stop 1625 by means of the
ink and its shifter-arm A1805. The posi-
tion shown in Fig. 32 is the usual resting
position of the link, being swung to the-posi-
tion of Fig. 32* whenever an additionsl

and baing moved in the opposite direction, so

as to bring the step 1634 into engegement

when the spacer-selecting mechanism is to be
shut off altogether, which occurs during the
last moment of the word-slide upon each line
for the femoval of the line-separator there-
These devices are shown in Fig. 32 in
the position occupied by them while at rest
during the line-measuring operations, the

-~ roller 1631 resting upon the step 1210 of the

cam-sector, which is the maximum selecting
position in wkich three A spacers would be
selected by virtue of that step; but in this
position of the ‘sector the selector-wing
A1308 is in the arc of contact and operates
through its selecting-finger to move the link
to the position shown in Fig. 322, thereby
selecting four A spacers.
cipal positions of the stud 1631 with relation
to the steps of the cumulator are shown by

esic
is celled for by the selecting-finger A1505.

The other prin--

|
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[ dotted circles in Fig. 32, and in connection

with each of these positions is indicated the
spacer oT spacer combination which would be
selected at that position.

"It should be noted tha( ‘the movement
of the sector 1201 represents a magnified

70

megsurement of one of the spaces of the meas-

ured line regardless of the number of those
spaces—a factor which hes been eliminated
by operstions of the space-dividing mechan-

ism. . The multiplication of the space meas-
urement imparted to the registering slide is-
"herein shown to be approximately eighteen-

fold, and this megmfication is further in-
cressed by the relative sizes of the sectors
1204 end 1201, so that the linear movement
ot the pitch-line of the sector 1201 is approxi-
mately eighty-one times the measurement of

‘one spece In the line, the exact relation being

determined by the requirement that a com-
plete rotation of the selector-sheft 1301 shall
represent twenty-four units of space meas-
urement. : ) o

. The extreme forwerd position in which the
selecting mechanism is held by the cam 1062

- during the'measuring operation is theat for se-

lecting four ‘“A” or besic specers, which is
the meximum of justificetion herein provided
for. Thus it will be seen that the measure-
ment -of & line of the minimum length, re-
quiring, therefore, the maximum justifica-
tion herein assimed, would operate to move

75
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go
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the registering slide 1001 up against the con- .

tect-screw 1055 of the rack 10505and retsin
it in the extreme position, (shown in Fig. 32,)
go that it would not be let back at 2ll when

relezsed by the cam 1062, wherecs longer:

lines, requiring less justification, will result
in setting the registering slide farther back
towerd the minimum limit.. {Illustrated in

100

IOS

Figs. 26 and. 262.)  As the rack is thus let

beck toits resting position egeinst the end of
the registering slide 1001 ‘the selector 1307,
being gecred to the sector 1201, makes 2 com-
plete rotstion for each step of the sector 1207,
so thet while the sector 1201 turns from one
extreme position to the other—thsat is to'sey,
from its position for selecting four A spacers
to the position in which it selects but one A
specer—the selector 1307 mekes three com-
plete rotations, esch rotation represénting a
single spece measurement of twenty-four
units, which is-the thickness of one of the A
spacers, & querter-rotation representing six

“units, which is the difference in size between

the series of four justifying-spacers employed
herein. “When the sector 1201 is set to the
position in Fig. 32, with the roll 1631 resting
upon the step 1210, the selecting mechanism
is in position to select four A or basic spacers,
end those four besics would be selected for
the meesurement of any line showing a defi-
ciency of ninety-six units in each space. In
swinging beck from the position of Fig. 32
the roll 1631 passes along the successive steps

110
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120

12§
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1211,1212, and 1213, each rise of the roll upon |

~ ahigher step operating upon the link 1621 to

“select one less basic, the several principal po-
sitions of the roll 1631 with relation to the |-

stepped sector 1207 being shown by dotted
circles in Fig, 32. ' In connection with edch

of these positions of the roll 1631 is indicated

the spacer or spacer combination that will be

. -selected while in that position, it being un-

i0

15

. 20

25

of the line without ‘‘correction.”

derstood that the positions shown in kig. 32
are only those in which the space measure-
ment will be exactly satisfied by the inser-
tion of the designated spacers in each space
The posi-
tions of the roller 1631 intermediate those

.shown in Fig. 32 would indicate deficiencies

that would not be exactly satisfied by the
repetition of any spacer combination and
would therefore require the employment of |
the spacer-correcting mechanisin, the opera-
tion of which will be described later on.
When the spacer-selecting mechanism is

thus let back from the position of Fig. 32 to

the position determined bythe setting of the
registering slide, .the selecting mechanism is
locked in that position by means of a clutch
1312, which surrounds the selecting-shaft

- 1301 and is fixed to the bracket 1302.

30
35
40
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‘That clutch is provided ‘with twenty-four
teeth 1315, corresponding with the number

of units represented by a complete rotation
of the selector 1307. . A codperating clutch
1316, appurtenant to the shaft 1301, is pro-
vided with teeth, for engaging with the teeth
of the clutch 1312. The clutch 13:6 is here-.
in shown to be ‘also provided with twenty-
four teeth; but this is not-essential, since a
single tooth upon one of these clutches oper-
ating in conjunction with twenty - four on’
the other clutch would be sufficient for all
practical purposes. The clutch 1316 is
splined -upon the shaft 1301 and is‘fitted to
slide vertically thereon, being controlled by a

~forked  clutch - lever 1319, which engages
-with the groove 1318 of the clutch 1316.

~ That lever is mounted upon the rock-shaft

50

‘55

60

1320 of the bracket 1321 and is provided:
with an upwardly-extending. arm 1322,
which is conneeted, by means of a link 1325,
with the cam-arm 1057. Thelink is made in
two parts, connected. by & spring 1342, and

- the link is provided with a slot 1343, which

engages with a pivot-stud+1344 upon the le-

-ver 1057. The slot 1343 allows the cam-le-
ver 1057 to make its full stroke without a

corresponding amount of movement of the
clutch 1316, which requires only to be lifted .
into and out of contact with the teeth of its
operating-clutch 1312, while the spring 1342
allows_the link to be extended in case the
clutch-teeth should meet end to end. ‘The
cluteh is held in its yesting or open position

. during the setting operation of the selecting

operation by means of the spring 1326, at-.

‘operating fingers.

.tached between the bracket 2 and the hnk

21

1325, and is ciosed to‘the position shown m
Fig. 8 by the operation of the cam 1062 act--

ing through the lever 1057 and thé link 1325,

'The selector 1307 is pinned upon and ro-
tates with the shaft 1301 and is the medium
through which the space measurement. taies

70

effect upon the selecting-fingers 1505. In

order, to operate independently upon those

fingers, the selector is provided with four -

wings 1308, arranged, as shown in Figs. 16
to 162, in the respective plane of their co-

ters A, B, C, and D are prefixed to the nu-
merals of these wings and their codperating
selector-fingers and are indicative of the re-
spective spaces A, B, C, and D, which they
serve to select and bring into use. . In other
words, when the uppermost wing A1308 is

In the drawings the let- -

8o

in the position shown in Fig. 16% the select- .

ing-finger A1505 is deflected, so that it en-
gages with the selector-arm A1804, and thus
calls.for an A or basic spacer, and so on for

8s

each of the other three or fractional spacers

B, C,and D. It may benoticed that the se-
lector-wings and their fingers are not- ar-
r%nied vertically in the alphabetical order
of t

the exigencies of, construction and assem-
bling of this particular mechanism and is im-
material. The wings 1308 are, however, dis-

g0

eir respective letters; but this is due to

95
posed circumferentially of the selector 1307
in their proper alphabetical order, as will be

seen in Figs. 16 and 16, The arrangement

-and circumferential width of the wings 1308

with relation to the selecting-fingers 1505 is

100

such that whatever may be the position of

the selector one and only one of the wings is
in the ‘‘arc of contact,” which equals a quad-
rant of the circle, designated by the six ra-
dial lines 0 to 5 in Fig. 16*. Each wing

105

while in this arc will deflect its selecting-fin-

ger 1505 into engagement with its selector-
arm 1804. As soon as one wing passes out
of this arc of contact the succeeding wing is
moved into that arc. Hence whatever may
be the position, of the selector some one of its
wings is within the arc of contact.

Figs. 26 and 26® show the position to which
the mezsuring and spacer-selecting devices
ere set by the measurement of a ten-space
line of the maximum length, requiring, there-
fore, the minimum amount of justification,
which is satisfied by the insertion of a single

" A or basic spacer in each of the ten spaces of

the line. In-this position the sector 1201
would rest 2t the opposite extreme from that

115

120

shown in Fig. 32, with the stud 1631 resting -

upon the highest.step 1213 of the sector 1207.
With this setting of the sector and with the
link 1621 in its intermediate position (shown
in -Fig. 32) the basic selecting-pawl 1703
would be held entirely out-of engaging rela-
tion to its basic ejectors; but this setting of
the apparatus. brings the seléctor - wing
A1308 into engeging relation with the finger

1235
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A1505, so that the latter upon its forward
movement engages with the. selector-arm

A1804, end thereby moves the link 1621 to

the pusition shown in Fig. 32°, thereby ad-
justing the guide 1601 s 2s to let the pawl

engage with and carry up the first basic ejec-

TFigs. 27 and 27 represent the same parts
in ‘operation also upon a ten-space line,
which, however, in, this case requires two A
or besic spacers in each space of the line.
The difference in position of the parts as
compered with Figs. 26 and 26* is evident by
the inclinationof the dividing-ber931and the
position. of the sector 1201, which here is
moved far enough to bring the second step
1212 benexth the stud 1631, thereby allow-
ing the link 1621 to move forward the selec-

. tor-pawl 1703 to engage beneath the first

20°

basic ejector 1831, - This change in the posi-
tion of the sector 1201 from that shown in
Figs. 26,and-26* involves & complete rota-
tion of the selector, so that the wing A1308 is
again in selecting position, deflecting the fin~
ger A1505, so .that the arins A1804 and

-“A1805 are actuated, thereby moving the link

1621 from. the position of Fig. 32 to that of
Fig. 32# and allowing: the selector-pawl 1703
to move into engagement beneath the second
basic ejector 1832, so that two of these-ejec-

tors. are carried up, and consequently two

~ basic or A spacers are inserted in each space
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" ready described.

6o

65

of the line. ,

Figs. 28 and 282 show the position to which
the measuring and spacer selector devices are
set by the measurement of a ten-space line,
requiring the combination of one basic and
one “B’ fractional spacer for each-of its ten
spaces. Consequently the selector 1307 will
be advanced one-fourth of a rotation from

the position shown in Fig. 27, s0 that the

wing B1308 will be moved into the arc of
contact end will deflect its selector-finger
B1505 into engaging relation to the selector-
arm B1804-and operate the ejector B1820.
The position of the sector 1201 is correspond-
ingly changed, s5 that the-rsll 1631 of the
arm 1630, although resting upon the same
step 1211, =s in Fig. 27, is about one-fourth
of the length of that step removed from the
position of Fig. 27, corresponding with- the
quarter-revolution of the selector. As the
result of this setting a single basic spacer will
be carried up by the basic ejector 1831, end a
single B fractional spacer will be ejected and

_carried up at the same tine in the manner al-
Up to this pointit is evi--

dent that 2ll lines of type which could be
evenly justified by the repetition of any one
of the spacers or spacer combinations in each
space of the

sector 1201 and its codperating selector 1307
to some one of the thirteen positins indi-

cated in Fig. 32 by the thirteen positions of .

line would operzte through the |
messuring end registering devices to set the |

844,568 °

“the roll 1631; buf of-account of the almost

infinite variations in the length of the line it
is necessary to provide for justification of the

intermediste lengths of line, which would op--
erate to set the selecting devices to positions

intermedicte those shown in Kig. 32 In this
intermediate positions or at intervals repre-:
senting single inits instead of the six-unit in-
tervals, (Hepresented in Fig. 32.) Itisin
connection with these intermediate-measure-
ments and the corresponding positions of the

 selector that the correcting mechanism is em-
ployed, a description of which will now be

given.

The correcting mechanism.—Inasmuch as.

he arrangement and relation of the measur-
ing devices and the selecting mechanism 1s
suen that a complete rotation of the selector

1307 represents a ueasured deficiency of

| machine provision is made for five of -these.

8o

85

twenty - four units in_each space of the -

liné, it follows that a deficiency of six units
would be represented by a fourth of a rota-
tion of the cylinder and a deficiency of one
unit be represented by one twenty-fourth of
a Totation thereof; hence the provision of
twenty-four teeth .in -the locking- clutch
1312, by virtue of which the selector
ates upon diferences of a single unit
space  measurements of the lines. - There-
fore the selector may be locked to-place in
any one of twenty-four positions in each of

its rotations, a quadrant of which is repre-

sented in Fig 16* by radial lines num-
bered “0” to 5, inclusive, and is herein

90

oper- .
in the

95

[e]e]

-

termed the ‘“arc’’ of contact, theseradial lines

representing tie center line of any one of the.

wings 1308 ineach of the possible positions

which that center line of thé wing may oc-

cupy during the quadrant of. its movement
in which it is in eperative relation to the
selecting-fingers 1505. ' Whenever the space
measurement of a line is such that it is ex-
actly satisfied by one of tae spacers or spacer
combinations, the selecting-wing for that
spacer or spacer combination is set at the po-
sition designated by 0, corresponding ex-
actly with the

indicated in Fig. 32, and remains in that

osition throughout the justification of that r

ine. In other words, when the space to be
justified is exactly equal to one of the spacers
or spacer combinations the roller 1631 will
occupy one of the positionsshown in Fig.32,

while the selector-wing 1308 for that spacer

or spacer combinations is set to and remains

in the position 0 of Fig. 16°; but when tte
space measurement is not exactly:equal to

105
.

-

ic

positions of the sector 1201 .

one of the set combinations the selector- . =

_wing representing tie nearest smaller com-

bination will be initially set with its cen-

ter line in one of the positions 1, 2, 3, 4, .

or 5 and operates throug. its associated se-
lecting-finger 1505 t0 select that smaller
combination, weanwhile: advancing the se-

130
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" The ratchet is provided with twenty-four

3°
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“substantially in. accordance with tre accu-

is mounted to oscillate freely upon the verti-

‘12, 13, 132

-slide 1501, which might readily be done by

844,568

lector in accordance with the accumulating
deficiency, and thus bringing the succeeding
wing into the arc of contact, and thus oper-
ates to select the next larger space, and tl.ere-
by supply all or a portion of the accumulated
deficiency, after which the selector drops
back to its initial position until the con-
tinued accumulating deficiency and the ad-
vancing movement again seélects the larger
combination, and soon until the line is com-.
pleted. The function of the correcting de-
vice is to thus advance the selector at a rate

mulating deficiency until the succeeding wing
is brought into action to select the %arger
spacer combination and then return the se-
lector to its initial position, repeating this
alternate action of the two selector-wings
throughout the justification of ti e line.

The correcting meckanism is all mounted |
on or appurtenant to the selector-shaft 1301. |
The principal agent through wkich tke oper-
ations of the correcting mechanism takes
effect upon the selector is the ratct et-wheel
1430, which is pinned or otherwise fixed
upon the selector-shaft 1301 by means of a
pin 1432 or in any other convenient way.

peripheral teeth 1431 in accordance with the
twenty-four units represented by a com-
plete rotation of the selector and agreeing in
this respect with the number of teeth of the
clutch 1312. As a means for advancing the
ratchet and the selector 1307 during the cor-
recting operation it is provided with a series
of pawls 1451, 1455, and 1459, which are
arranged in a tandem relation with respect
to the teeth of tke ratclet 1430, being piv-
otally mounted upon the pawl-arm 1450 and
pressed toward operative engagement with
the ratchet-teeth 1431 by means of the
springs 1454, Figs. 13, 16b, -

The pawl-arm 1450 is mounted: to oscillate :
in concentrie relation to the ratchet 1430, be-
ing herein shown, to be mounted upon the
hub of that ratchet and héld lengthwise in
place by means of the collar 1437. This
pawl-arm receives at each operative stroke of
the word mechanism an oscillatory 'move-
ment slightly greater than four teeth 1431 of
the ratchet-wheel, this movement being im-

arted to the arm through the medium of the
ink 1470, which connects the stud 1471 of
the pawl-arm with a crank-arm 1472, which

cal shaft 629, being driven by a connecting-
rod 1474 from the selecting-slide 1501, Figs. |
The intermediate crank-arm
1472 is employed because of the difficulty in
this particular machine in connecting the -
pawl-arm 1450 directly with the selecting-

rearrangement or modification of the mech-
anism: The pawl-arm is moved in a direc-

tion to advance the ratchet 1430 by the re-

turn or idle stroke of the selecting-slide. . B

this arrangement the selector receives its ad-

vancing movement while the seleeting-fin-
gers 1505 are being drawn back, and those
fingers operate upon their succeeding for-
ward movement to ‘select the spacer or
spacer combination determined by the posi-
tion thus corrected.of the selector. The op-
eration of these three pawls is controlled in
accordance with the required amount of cor-
rection by means of fenders, which prevent
all other than the required pawl-arm from
acting upon the ratchet during the correct-
ing operations.
held entirely out of engagement with the
ratchet-teeth while the word mechanism is
out of operation, so as to permit the selecting
mechanism to be set to place. For this lat-

All three of the pawls are

70

75

ter purpose the pawls are provided with arms -

1453 and the pins 1463, which when the
pawls are in their extreme forward position

i slightly beyond that shown in Figs. 18 to 18¢, .

in which éxtreme position the pawls are held
by the. selecting-slide when in its extreme
backward or resting position, collide with the
pins 1483 appurtenant to the fender 1480,

entirely clear of the ratchet-teeth 1431. .
ThHe fender 1480 is-attached to ov.integral
with the bracket 1302, extending from the
main bracket 2. That fender partially en-
circles the correcting mechanism, being pro-
vided with two wings 1485 and 1486. The

8s

90

.thereby holding the points of all three pawls

05

latter wingis in concentric relation to the path

of the pawls 1451, 1455, and 1459.- The two
latter pawls are provided with pins 1487 and
1488, respectively, which project from the

100

paw! and overlie the wing 1486 of the fender -

1480, Figs. 17¢ to 17f. That wing is cut
away in steps 1481 and 1482, so. that the
shorter pin 1488 of the third pawl 1459 will
drop off from the fender at the step 1481 into

10§

engagement with the ratchet-teeth 1431 only

after passing by two of those teeth on its for-
‘ward movement, whilé the longer fender-pin

1487 of the second pawl 1455 will not drop

off the step 1482 of the fender into engage-
ment with the teeth 1431 until after it has

“passed three of those teeth on its forward

movement. lhe first pawl 1451 does not
engage with the fender 1480 at-all at any
time. Hence so far as that fender is con-
cerned the first pawl might advance the
ratchet-wheel 1430 four teeth at each of its
forward movements; but the operations of

- these pawls are further controlled by means

of the guard-disk 1416, which is mounted to-
turn freely upon the shaft 1301 adjacent to
and below the ratchet-wheel 1430, Figs. 15

“to 15P. All three of these pawls are wide

12§

enough to overlie the ratchet-wheel 1430 and -

the guard-disk 1416, so that the latter sérves
to hold the pawls out of engagement with the.

.ratchet-teeth even when the pawls are free

from the fender 1480, excepting at four posir

130
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tions of the disk, where it is provided with |

the notches 1421, which are spaced equally
around that periphery, the notches coincid-
ing in size with the notches between the
teeth 1431 and in position with every sixth
notch between those teeth, thus representing
by their angular separation six units upon
the measurement basis herein assumed, so
that these.notches 1421 have their definite
and intimate relation to the wings 1308 of
the selector, and hence these notches 1421
are herein distinguished by the prefixed let-
ters A, B, C, and D, respectively, correspond-
ing with the similarly-lettered wings 1308 of
the selector. =~ . -

The guard-disk 1416 is fitted to turn
freely upon the shaft 1301 between the
ratchet - wheel 1430 and the’ collar 1419,
which is fixed to-the shaft 1301. As areans
for locating the disk in proper relation to the
selector-wings 1308 the disk is provided
with a pin 1418, which is yieldingly held

against the stop-lug 1415 of the ctuteh-bar-.

. rel 1401, Figs. 16 to 182, by means of the

’5

spring 1422 coiled around that barrel and
attached to the projecting stud 1423 of the

disk. It will be remembered that the clutch

1316 is lifted out of locking engagement with

" -the clutch 1312 during the setting of this

30

35

spacer-sélecting mechanism, so that all parts
mounted upon the shaft 1301 are carried in
practically integral relation therewith during
the setting operation, the subsequent lock-
ing together of the clutches 1312 and 1316
serving to retain the latter with its clutch-

" barrel 1401 in the position thus set, so that it

affords an initial basis for the subsequent ro-

_ tary movements of the correcting mechanism,;

40
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the guard-disk 1416 being returned to its.

initial position at each backward stroke of
the pawls, while the selector is returned
thereto only at the completion of each cor-
recting operation.

The clutch 1316 is not only arranged to

move longitudinally mupon the shaft 1301.

for its clutching and unclutching moverrents,
but that shaft is adapted to rotate in the
clutch to the extent of ninety degrees, being
connected by means of the spring 1402,
one end of which is attached to the collar

1419, while the other is attached to the

clutch -barrel 1401. The tension of the
spring tends to rotate the shaft and its at-

" tached parts backwardly with relation to the

55
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clutch-barrel 1401. As the selector is ad-

vanced by the correction-pawls it is de-
tained by means of a ratchet-sector 1403,
Fig. 8*, which is fixed to or integral with
the clutch-barrel and is provided with five
teeth, which are engaged by a detent-pawl
1433, pivotally mounted upon a stud 1434,
fixed in the side of . the ratchet-wheel 1430
and extending through the annular slot 1417
of the intervening guard-disk 1416, the
length of the slot being sufficient to enable

even if the second and thir

' 844,568

the ratchet-wheel to turn ninefy degrees

with relation to the clutch-barrel and the
The detent 1433 is provided with a

dissg.
pin 1435, which projects into the plane of
the switch-pawl 1411, which is pivotally
mounted at 1412 upon the lug or bracket
1410 of the cluteh-barrel 1401. The switch-
pawl is provided with a cam-shaped flange

70

1413, which engages beneath the pin 1435 -

of the detent 1433 when the latter is ad-
vanced the distance of one of the teeth of
the sector-ratchet 1403 beyond the fifth or
final tooth thereof, as shown in Fig. 18°
thereby raising the detent 1433 out of the
path of those teeth, and thus allowing the
detent and its ratchet-wheel 1430 to return
to its initial position, (shown in Figs. 16" to

“17°,) the end of the pawl striking against

the bracket or lug 1410, against which it is
yieldingly held by the action of the spring
1402, that being the relative position of the
ratchet and the clutch-barrel while the
mechanism is being set and at all times ex-
cepting when advanced therefrom by the
correcting mechanism. Thus the function
of the detent 1433 and its sector-ratchet
1403 is to retain the ratchet-wheel, and
hence the selector, in each of the positions
to which it is advanced by either of the cor-
recting-pawls 1451, 1455, and 1459 while
the pawls are returning from the position of
Figs. 18 to 18° to the position of Figs. 16" to
17°. The detent and sector-rack are not
brought into operation at all when justifying
a line the spaces of which are exactly filled
by a repetition of the same spacer or spacer

8o
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comibinations in all those spaces, or, in other

words, when the selecting mechanism is set
to any one of the positions represented by
the roll 1631 in Fig.-32, since in each of those
positions the guard-disk 1416 is set so that
1t prevents any of the ratchet-pawls from en-
gaging with the ratchet-wheel 1430. Thése
pawls are carried at the end of each forward
stroke against the pins 1483 to raise the
pawls clear of the ratchet 1430, so as to per-
it that ratchet to return to its initial posi-
tion at the completion of each correction,
and the pawls rest in this raised position
during the setting of the selecting mechant: m.

When each space measurement in the line

to be justified equals any mulitple of six.

units, the sector 1201 is set so that the roll
1631 is in one of the positions shown in Fig.
32, and the selector 1308 is set with some one
of its four wings in the pesition océupied by

the wing A1303in Fig. 16, that pcsition being-

therein designated by an 0, indicative for
purpcses of the present explanatjon that no

ccrrectivn is required. In thecase ‘illus-

trated in Figs 162, 16>, and 179 the selector is

"shown to be set in a pcsition in which the

guard-disk holds the three correcting-pawls
out of contact with the ratchet-wheel 1430
“pawls have in

10§

11¢

11§

i20

125

130



. their forward movement dropped off from |
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- which it is initially set.
20

- 16%is t

25

30

35

40

. stroke of the word mechanism, which, being’
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-unit in excess of the basic spacer A. There-.
. fore the selector-wing A is set to-the fposit;ion
-1 of Fig. 162, onefnotch in advance o

-operative quadrant or arc of contact and the

T 844,

the fender 1480, so that the correcting mech-
anism in such a case is not brought into oper--
ation at all, and the selector remains in the
position to which it is originally set through-
out the justification of the line. . _
-In the settings illustrated in Figs. 16°,.16",
25, 26, 27, and 28 the parts are set by meas-
urements which show that the spaces in the
line will be exactly filled by the repetition of
the same spacer or spacer combination in
each space of the line, therefore requiring no
correction. In such cases the fender 1480, as
shown in Figs. 16> and 179, will prevent the
correcting-pawl from engaging with the
ratchet-wheel 1430 throughout its forward
stroke. Therefore in all such cases the se-
lector 1308 will remain ‘in the position to
The position of the selector shown in Fig.
Eat»t'o which it is set by any measure-
ment which shows a requirement of twenty-
five units in each space of the line, or, mn
other words, showihg a requirement of one-

the po-
sition of 16®, thus indicating the deficiency of
one unit and the necessity of a corresponding
correction. In this setting of the selector
the appurtenant guard-disk 1416 is set to the
position indicated in Figs. 16°'and 17°; so
that the third pawl 1459 will bé brought into
operation and at each forward movement
will advance the ratchet and selector one
tooth to the position shown in Figs. 17f and
18, and, continuing, will advance the wing
A1308 through the second, third, fourth, and
fifth positions to the position 6, at which lat-
ter position the arm A1308 passes out of the

wing B1308 is brought into that arc, thereby
selecting and inserting a B spacer at the sixth

six units greater than the A spacer, just sup-
plies the deficiency which has accumulated
atthattime. Astheselectoristhusadvanced
by its step-by-step movement it is retained
in the succeeding positions by means of the
detent 1433 and the sector-ratchet 1403 ; but
the sixth stroke o: the word mechanism ad-
vances the detent the distance of one tooth
beyond the fifth tooth.of the sector 1403, so
that the switch-pawl 1411 drops beneath the
pin 1435, raising the detent and permitting
the selector to return toits initial position of
Fig. 16°, from which position it is again ad-
vanced and again returned until the line is
completed. In this conneetion it should be
noted that the selector remains in the posi-
tion to which it is initially set by the meas-
uring devices while the selecting-fingers
make their first forward stroke, the second
forward stroke of the fingers taking effect
upon the first corrected position of the se-

ing occu

3

lector, and so on, so that the sixth forward

-stroke of the selecting-fingers takes place

while the selector is in its fifth corrected po-
sition from that of Fig. 16°, which is that in-
dicated by the numeral 6 in Fig. 16, the se-
lector being held in this position during that

‘stroke by the detent 1433 engaging with the.

fifth tooth of the sector-ratchet 1403, that de-
tent being moved to its releasing position
(shown in Fig: 18°) by the return of the se-

‘lecting-fingers from that sixth stroke, so that

upon the seventh forward stroke the select- .
ing-fingers find the selector in its initial posi-
tion of Fig. 16°. In all cases the selector is
returned to its initial setting whenever it has
been advanced to the extent of six of its own
notches, because of the circumstance that
the sector or detent-ratchet 1403 has but
five teeth, the position of the sixth tooth be-
led by the end of the detent-releas-
ing switch-pawl 1411. o
The selecting mechanism is shown in Fig.
169 in the position to which it is set for a cor-
rection of two units corresponding with the
position 2 of Fig. 162. In this position the
guard-disk 1416 permits the second ' pawl
1455 to engage with the ratchet-wheel 1430
after that pawl has made half of its forward
stroke, so as to advance the ratchet two
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notches by the last half of that stroke to the gg
position- shown in Fig. 18, this advancing
movement of the ratchet and the selector

taking place during the return of the select-

of two units as to the first space in the line."

‘ing-fingers from their first stroke, in which a. -
.basic spacer was inserted, leaving a deficiency

100

Upon the second stroke of the selecting-fin--

gers another basic spacer is inserted in the
second space of theline, and the ratchet isad-
vanced two more teeth, indicative of an

“accumulated deficiency of four units, which -
- carries the selecting-wing 1308 out of the arc

of contact and advances the succeeding wing

B1308. into the arc of contact, so that a B

spacer is_selected and inserted in the third
space of the line by the.third forward stroke
of the selecting-fingers,
is made tobalance the deficiency ateach third
stroke in such a case,and upon the return
movement of each third stroke of the selecting-
slide the detent is carried to its releasing po-
sition with relation to the switch-pawl 1411,
so that the selector is returned to its initial
setting position of Fig. 169, from which the
selector is again advanced as before, return-
ing at each third stroke to its initial setting
position. :

The initial position to which the selector.
is set for a correction of three units is- shown
in Fig. 17, in which the selector-wing A1308
is set to the position 3 of Fig. 162, being thus
withim the arc of contact, so that an A spacer
will be selected and inserted in the first
space of the line by the first forward stroke
of the selecting-fingers. The position of the

108’
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Thus the correction
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guard-disk due to this initial setting is such |

that during the first return movement of the

_ selecting-fingers the first correcting-pawl

10
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1451 engages with the ratchet and advances
it three teeth to the position shown in Fig.
18, thereby advancing the wing A1308 to

‘the position 6 out of the arc of contact and

bringing the wing B1308 into the arc of con-

tact, so that in the second forward move-.

ment of the selecting-fingers a B spacer will

“ be inserted. The correction thus balancing

the accumulated deficiency, the selector is
returned to its initial setting for another A

spacer. Thus the selection alternates be-
tween the A and B spacers throughout the
line. ' ' '

The initial position to which the selector 1s
set for a correction of four units is shown in
Fig. 17%; the selector-wing A1308 being in
the arc of contact in the position 4 of Fig.
162, so that an A spacer will be inserted in the
first space of the line by the first forward
movement of the selecting-fingers. The po-

sition of the guard-disk 1416 due to this ini-

tial setting is such that the first correcting-
pawl 1451 will advance the ratchet two teeth,
thereby moving the selector-wing A1308 to
the position 6 out of the contact are and
bringing the wing B into that are, where it
remains during the succeeding two strokes
of the word mechanism, advancing two
notches at a time through that arc by the

" succeeding strokes. until upon its return
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from the third stroke, which advances the
selector-detent 1433 to its releasing position,
so that the selector stands again in its initial

osition 4 and selects an A spacer for the
tourth space of the line. Therefore the ac-
cumulated deficiency is balanced by the cor-
rection at every third operation of the word
mechanism. For example, in the present
illustration it is assumed that the  space
measurement is twenty-eight units. €e
of these spaces amount to eighty-four units,

which are supplied by the insertion of an A -

or twenty-four-unit spacer in the first space
and a B or thirty-unit spacer in the second
and third spaces. B

The initial position to which the selector is.

set for a correction of five units is shown in:

" Fig. 177, the wing A being in the position 5 of

55
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Fig. 16%, and consequently within the arc of.
. contact. In this case the initial setting of:

the guard-disk 1416 is such that the ratchet-
wheel 1430 is exposed to. the action of the

first correcting-pawl 1451 at the last quarter

of its movement, which thereby -advances
the ratchet and the selector a single notch
at each stroke, so that an A spacer is se-

‘lected and inserted in the first space-of the

. line, after which the wing B is moved into its

. 65

arc of contact and remains therein during the

succeeding five strokes of the word mechan-

ism, being advanced through that arc one
notch at a time, as already stated, until upon

844,568

its return from the sixth stroke the selector-

detent is advanced to its releasing position of

Fig. 18° and returns to its initial position of
Fig. 17° in time for the seventh operative
stroke of the word mechanism.  TIn this case

the first six spaces of twenty-nine units each -

aggregate one hundred and seventy-four
units, which is supplied by one A or twenty-

70

four-unit spacer and five B or thirty-unit -

spacers, equaling one hundred and .seventy-
four units. T )

It must frequently happen that the com-
pletion of a line of type will not be coinci-
dent with the completion of a correction
therein, so that the selector-detent 1433 will

be left in engagemeént with one of the teeth

of the ratchet-sector 1403. Therefore the

~-detent must be released at the completion of

each line, so as to permit the detent and the
selector in such cases to return to its initial
position with relation to the clutch-barrel in
readiness for the new setting upon the suc-
ceeding line. This is accomplished by the
vertical unlocking movement of the clutch-
barrel 1401 from the position of Fig. 15* to
Fig. 15, which vertical movement carries the
ratchet-sector 1403 above the detent 1433, as
shown in-Fig. 15, thereby disengaging them
and allowing the detent with its sector to re-
turn to'its resting position with the end of

‘the detent against the lug 1410, as shown in -

Fig. 16>, =

ifor greater convenience of comparison be-
tween the different settings of the selector
for the different corrections required  the
foregoing examples all relate to the position
of the selector-wing A1308. - It will be under-

‘stood, however, that the other wings are simi-

larly set in varying relations to the arc of con-
tact under similar conditions or requirements
as to the spacers orspacer. combinations which
they respectively represent. In other words,
whenever the measurement of a line exactly
calls for a B spacer, either with or without
the addition of one or more basic spacers, the

‘selector-wing B1308 will be initially set to
the position 0 of Fig. 16* and remain in that

position throughout. the justification of that
line. If the measurement is one, two, three,
four, or five units greater than the spacer B,
either alone or in combination with one or
more of the basic spacers, then the selector-
wing B1308 will be initially set to the posi-
tion 1, 2, 3, 4, or 5, respectively, thereby
bringing the correcting mechanism into oper-

| ation to satisfy the deficiency thus indicated .
‘ by the initial position of the wing. The se-

lector-wings C’and D1308 ‘are similarly set
and operated whenever the measurement calls
for the use of the C or D spacer, eithér with
or without the addition of one or more basic
spacers and with or without correction.

By reference in Fig. 32 to the table show-

ing the progressive order of the increasing
size of the spacers or spacer combinations it
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will be seen that the beginning of each repe-
tition of the cyclic order of the four spacers is

attended by the substitution of two basic.

" spacers for the fractional D spacer employed

I0
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in ‘the preceding smaller combination, this-

being obviously in accordance withsthe pro-
gressing sizes of the system, two basics being
forty-eight. units, or six units greater than
the D or forty-two-upit spacer. In applying
this system mechanically this substitution of
the two basic spacers for the fractional B is

-accomplished by the coiperation of the ro-

tating selector and the stepped surfaces 1210
1213 of the. sector 1201. That sector is

geared to the selector 1307 in such a relation’
that in the rotation of the sector the selector-

wing A1308 is brought into the arc of contact
coincidently with the passing of the roll 1631
from a higher to a lower step, Figs. 27 and
32, so that one of the added basics is ob-
tained by the direct operation of the arm
1630 and pin 1625 upon the link 1621, due to
the roll 1631 passing to a lower step of the
cam-sector, and the other added basic is ob-
tained by the operation of the selector-wing
A1308 operating, as shown in Fig. 27, to
move the link 1621 to the position of Fig. 32¢.
Thus at the beginning of each repetition of

‘the cyclic order the. basic. cam-link 1621 is

doubly operated upon by the seléctor-wings
and .the cam-arm 1630, so as to move the

basic. selecting-pawl 1703 far enough to en-

gage with two additional basic plungers.
Separator and spacer-circulating mechan-
1sm.—The temporary separators 20 and 22

-after being discarded from the line in the

- Justifying operation by dropping them

" 40
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through the slot 313 into. the chute 26 slide
through that chute into the hopper 27, which
guides the separators into register with the
pocket 28 of the conveyer 29 just in front of
the rolls 30, which press the separators into
the pocket to the position shown in Fig. 1.
The conveyer 29 is preferably a flexible end-
less belt driven by the grooved pulley 31,
mounted on the shaft 32, which is journaled
in the swinging bracket 33, pivotally mount-
ed at 34 to brackets attached to the under
side of the bed-plate 1, the swinging move-
ment of the bracket enabling the conveyer to
be kept at a suitable driving tension by means

of a spring.or weight or be clamped by means-

of the bolt 35in the slotted arm of the bracket

36, which bracket also serves to support the |

hopper 27 and the studs on which the presser-
rolls 30 are mounted. The rearward end of

-the shaft 32 is provided with a pulley 37,

» which receives a belt 38, which is driven by

6o
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the grooved pulley 152 on the word-shaft
sleeve 150 or from any other convenient ro-
tating member of the machine, the belt pass-
ingrover the idler-pulley 39.. -

he conveyer 29 passes around the idle

pulleys 40 and 41 and around the idler-pulley
42, which is mounted above the storage-chan-

- %7

‘nels 44 and 45 for the line and word gepara-

tors, respectively, Figs. 30 and 30°. here,
as herein shown, the pocket 28 of the con-
veyer is a continuous longitudinal groove ex-
tending along the conveyer, otie or more of
the pulleys over whieh'the conveyer runs
may- be provided with a circumferential rib
46 like that shown upon the pulley 42 in Figs.
30 and 30", the function of the rib being to
register with the pocket 28, and thereby as-
sist in iuiding tl}l,e conveyer in its desired
path. A distributing-channel 48 is located
m the side of the casing 49 above the sepa-
rator-channels 44 and 45, that channel being
in the plane of the pocket 28 of the conveyer.
The channel 48 is slightly wider than the
bodiesof the separatorsand is of substantially
the outline shown in Fig. 30 by the line 50.
The front wall of the channel is formed by
the plate 51, which is preferably made of
glass and is partly broken away in Fig. 30b,

S0 as to enable the parts lying behind it to be

shown. in full lines. - The conveyer 29 passes
up along one edge of the channel 48 between
the rollers 52 and 53, which dre set-at an an-
gle, as shown in Fig. 307, so as to deflect the
upper end of each separator into the channel
as it passes between the rolls to facilitate the
ejection of the séparators from the pocket
and to incline the separator toward ‘its re-
quired position. The ejection of the separa-
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tor from the pocket is made more certain by -
the employment of a tongue 54, which pro- -

jects into the pocket, forming a continuation
on that side of the edge wall 50 of the chan-
nel. In entering the channel 48 the separa-

tor passes over the roll 53, the rotation of

which facilitates this movement of the sepa-
rator, so that the latter is carried to the posi-
tion occupied by ‘the horizontal separator in
Fig. 30°, resting upon the shoulder 55. The
roll 53 is disposed as shown in Fig. 30, so that
the rearward or following extensions 23 of
the separators lie behind the roll, while the
forwardly-projecting extensions of the sepa-
rators enter the slot 56, which is deep enough
to receive the longest extension 21 of the line=
separators. The shoulder 55 is inclined rear-
wardly toward the channels 44 and 45, which
converge' at that shoulder, so that the sepa-
rators after falling upon the inclined shoul-

~der 55.roll into one or the other of these chan-

nels. The word-separators 22 roll directly
into the channel 45; but the line-separators

are prevented from rolling therein by the"

greater length of their exténsions, those ex-
tensions being supported by the end walls of
the mouth of the channels 45 as the line-sepa-
rators cross that mouth, and thus pass into
their appropriate channel 44. TIn order to
maintain these separators. at right angles
with their respective channels, 50 w3 to pre-
vent them from falling with one ‘end fore-
most, the channels at their upper ends aré of
a stepped or zigzag outline, as shown in Fig.

100

105

110

130



302, the number of the steps being sufficient.
to insure the correct position of the separator
for its final roll toward the lower end of the
chanmnel. . . e e

. The separator-case 60, containing the
channels 44 and 45, is supported in any con-
venient way upon the composing-machine in-
suitable operative relation to the ¢omposing

- mechauism. In‘ the type of composing-ma-.

10

mount the separator-
case 60 upon a plate 61, adjacent to the
raceway 62 of the machine, over which the
lower ends of the separator-channels 44 and
45 project. 'The separators are released one
at a time, as required, by means of any suit-

chine herein shown I

~ able mechanism connected with the key-
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~ _tion. of the.uj

60

board of the machine. As herein illustrated,
Figs. 20 and 30%, the columns of separators
are supported in their respective channels by
means of the ledges or shoulders 63, the low-
ermost separator of each channel lying in en-
gaging relation to the ejectors 65, which are
pivoted at 66 upon the separator-case.-
These ejectors arein the form of elbow-levers
which are connected, by means of the wires
67, with their respective keysin the keyboard
_of the machine in such a way that when the
keys are depressed the wires 67. are pulled
far enough to move the lower ends of the
ejectors to the left from their resting posi--
tion (shawn in Fig. 30%) so as to carry the
Jowermost separator clear of the ledge 63,
thereby permitting them to drop into the
raceway 62, along which they are advanced
by the type-driving device, which in this
“form of machine is the traveling bottom 68
of theraceway. When the keys are released
after thus ejecting a separator, the ejectors
65 are drawn back to their resting position of
Fig. 30® by means of springs 69 appurtenant
to the separator-case. The raceway 62 con-
ducts the type and the separators in proper
order to the commencement of the typeway
200, into which they are carried and pushed
forward in any convenient way, as by the
rotating packer.70, Fig. 29. o
The spacer-circulating mechanism is hest.
shown in Figs. 24,24* and 29 to 29°. Fig. 29
represents a rear elevation of a well-known
type of composing-machine in whick-the dis- -
tributing-cylinder 2220 is mounted to rotate
intermittently above a stationary composing-
cylinder2221, these cylinders being provided

~ with similar series of vertical channels which

coincide during the intermissions in the rota-
The upper ends of the channels of the lower
or. composing cylinder are provided with
selecting-wards arranged in differing com-
Dbinations,

drop through. which have arrived at

their:

_ appropriate channel of the composing-cylin- .

65

der. In order to adapt this type of machine
to the circulation of the justifying-spacers;

per or distributing cylindeg§ _ '
“I'ally mounted upon
- projects into the s

s, which permit only those type to |

four of the chanpels of the composing-cylin--

844,568

der are provided with selecting-wards 2223,
arranged in accordance with the nicks 2224
of their respective spacers, and each of
those channels is provided with chute-
blocks 2225, which are inserted in the chan-
nels below the selecting-wards, as shown in
Figs. 29; 29¢, and 20°.  These blocks are pro-
vided with an inclined surface 2226, upon
which the spacersfall after passing the select-
ing-wards and slide down through the adja-
cent chutes 2227 to the left-hand end of the
spacer-channels 2110, into which they are
ushed by any convenient means, similar,
or, example, to the packer 70, for advancing
the composed line of type along the typeway,

cated in Fig. 29* and driven by means of a
belt 2229 from any convenient rotating
shaft of the machine. 'In this particular em-~
bodiment of my invention it 1s des;rable to

‘turn-the spacers quarter-way around in de-

livering them from the distributing-channels
to the chutes 2227. To this end a shoulder
2230 is provided at one side of the chute-
block 2225, according to the direction in
which it is desired to turn the spacers. The
opposite edge of the spacer being unsup-

ported falls first, and thus the spacer is.

turned —one-fourth way, as illustrated in
Figs. 29° and 29°. .

The four spacers

ordinary course of distribution and conveyed
to their respective channels 2110 are pushed
along toward the right or discharging ends of
those channels, as above described. - On ac-
count of the necessity for keeping the right-

_ _ herein employed being
thus distributed from the dead matter in the

70

75

.80
these packers being geared together as indi- = -

85

go

95

100

hand or discharging end of these channels -

constantly supplied with the separators and
because of more or less variation and inter-

mission in the supply from the distributing--

channels means are provided for maintaining
a constant supply. - The mechanism for this

105

purpose is best shown in Figs. 24 and 242 'the

formier of which represents a front elevation

‘110

of -the respective mechanisms of the four -

channels, while the latter is a plan view, in’

enlarged scale, of one of those mechanismsop-

erating upon the channel for the A or basic

spacers. Since all four of these mechanisms
are alike in their operation,

115 .

a description of

this mechanism for the A spacer-channel will .

suffice for all.

" The follower-slide 2250 is fitted to‘siide o

“upon. suitable guiding-ways 2251 and upon
~A pawl 2252 is pivot-

the guide-rod 2254.
the follower-slide and

as to advance t.

against.the end of the channel by means of .

a weight, (not shown,) which is attached to

the follower-slide by-means of a cord 2255

p_assihg a,;_‘.qund the 1dler-pulleys'2257. - -Thg

120

acer-channel 2110-0f the
.‘%pace—cas_e 2109.. The follower is yieldingly
rawn to-the right;.as viewed in Fig. 24%, so,

125

e spacers along the typeway -
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.guide-rod 22!
a link 2286 with a lever 2280, pivotally sup-

 844,5€8

returﬁih(gi-sﬁde 2285 is fitted to slide upon the
2254 and is connected by means of

orted at 2281; which pivotally su]ar‘)orts all.
?our levers for the four channels. These le-
vers are also connected, by means of a pit-
man 2283, with a crank-pin 2288 on the erank
2274, which turns upon the stud 2261, ad--
jacent to the toothed eclutch-wheel 2262,
which also turns upon that stud and is fixed

" to a gear 2260, the gears for the four spacer-
. channels intermeshing, as shown in Fig. 24,

I5

' 20

25

30

‘sition (shown in Fig. 24) during
" in their operation, thereby hol

being driven by means of a gear 2291 on the
shaft 2292, which is journaled in suitable
brackets 2290 and is provided with a pulley
2293 for receiving a belt 2294, driven by the

“pulley 2295, carried by the shaft 160 or the

sleeve 140, according as it may be found de-
sirable to drive the space-replenishing mech-
anism intermittently or constantly.

The cranks 2274 rest in their forward po-
the intervals
ding their re-
turn-glides 2285 at the forward or right-hand
limit of their movement. Each of these

~ cranks is provided with a clutch-pawl 2270,

which is pivotally mounted at 2271 upon the
rearward side of the crank 2274 in the plane
of the clutch-wheel 2262. * These pawls are
elbow-shaped, having hooked ends for en-
gaging with the teeth 2263 of their respectives
clutch-wheels, the pawls being carried inte

: engaging relation with those teeth by means
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of the springs 2272 when the pawl is released.
The hooked ends of the elbow-pawls 2270

_stand in opposite directions upon the,adja-

cent cranks to suit the direction of rotation
of - their respective clutch-wheels. During
the intervals in the operation of these fol-
lower-returning devices- the pawls 2270 are
held out of engagement with their respective
clutch-wheels by means of triggers 2275,
which are pivotally mounted at 2277 upon
the brackets 2276. . | :

One end of the trigger extends into'the
plane of rotation of the clutch-pawi 2270,
whilé the opposite inclined or cam-shaped

- end 2278 projects into the path of movement
- of the follower-slide 2250, so that the latter

when drawn forward by its-weight into con-
tact with its end of the trigger operates to

“withdraw the opposite end of the trigger

from the clutch-pawl 2270, thereby enablin

the latter to engage with its clutch 2262 an

'be carried by the latter through a complete
revolution, at the.completion of which the
.outer end of the clutch-pawl collides with the
trigger and is withdrawn from the clutch-
‘wheel. This single rotation of the crank
2274 operates through its connected lever

2280 and the returning-slide 2285 to push the

follower-slide backwardly along.the guide-
rod 2254, where the pawl 2252 engages be-
hind a new supply of the spacers and car-
ries them forward toward the delivery end of

3

the channel, and thus maintains a constant

20 .

supply of spacers at that end.” The opera-

tions of this mechanism are timed so as to
push back the follower-slide 2250 during the
mtervals between the operations of the

70

spacer selecting and ejecting mechanism, so -

as to be certain not to have the forward
pressure of the follower-slides 2250 removed
while the spacers are being ejected from the
discharging end of the spacer-channels. For
this reason it is preferable to have the driv-
ing-pulley 2295 fixed upon the line-shaft 160,
since the latter operates only during the in-
termissions in the operation of the spacer-se-
lecting mechanism.”

Having thus described in detail the con-

struction and mode of operation of the respec-

15
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tive mechanisms, a more general description,
will now be given of the operations of thema-

chine as a whole, as nearly as possible in the

consecutive order of operation of the respec-

tive mechanisms.

A continuous lineé is composed in the type-
way 200, the character-type and the word
and line separators being played into the
rearward end of the typeway through the

[¢1¢]

raceway 62, Fig. 29, and pushed forward

through the typeway by the packer 70. The
word-separators 22 pass by the trigger 606
without operating it; but t{e longer project-
ing ends of the line-separator 20 behind the
foremost line collide with that trigger and
turn it from the position of Fig. 7 to that of
I'ig. 6, thereby releasing the detent 602 of the
first starting-lever 612 of the line mechanism.
The second starting-lever 639 of that mech-
anism is released either before or after the

release of the first lever upon the completion

of the justification of the preceding line by
the trigger-pin 255 of the word-grab tripping
the detent 622, the starting of the line
mechanism being thus subject to the dual

100
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control of devices at the two ends-of the type- -

way, thereby insuring, first, the approxi-
mate completion of the preceding line, so as to
leavé the measuring zone clear for the suc-
ceeding line, and, second, the presence of that
complete succeeding line in the line-forming

‘zone, the fulfilment of these two conditions

being indicated by the withdrawal of the re-
spective starting-levers 612 and 639 from the
clutch-pawl 650. That pawl is thereby al-
lowed to engage with the continuously-rotat-
ing clutch-wheel 142 of the line-shaft 160,
which turns the line-driving mechanism one
complete rotation. The first portion of the
rotation operates through the slotted lever
238 to carry the line-grab 230 forward from
the position of Fig. 6, the pawls 231 engaging
with the line-separator and carrying it with
its preceding word-type into the line-meas-
uring zone of the typeway in frofit of the
measuring-pawl 706. At the forward posi-
tion of the line-grab it is coupled to the word-
grab by means of the latch 281 and upon its
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return movement carries the word-grab back
with it to the position shown in Kig. 7, at
which position 1t is detached, as shown by
comrparison of Figs. 7 and 72, where 1t rests
until the completion.of the measuringopera-
tion, which takes place as soon as thenew line
is moved to the measuring-zone.

.

' v >
- The first portion of the rotation of the line-

. shaft also operates through the cam 1082, the

I1G
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lever 1057, and the link 1325, Fig. 8, to un-
lock the selector mechanism from the sta-
tionary clutch 1312 and then through the
medium of the sector-slide 1050 to return the
sector 1201 and its associated selecting mech-
anistn from the position at which \tl}ey were
set for the preceding line to their resting posi-

tion.. (Shown in Fig. 32.) This first por-

tion of the rotation of the line-shaft also op-
erates to unlock the registering-slide 1001
and through the cam: 1012 and the lever 1008
to-move that slide back toitsresting position,

_thereby carrying the dividing-bar clear of

the stop-cylinder 901 to permit the latter to
be set to its new position,
As the new line is carried forward into the
measuring-zone it' operates to set the stop-
jaw 801 and the stop-cylinder of the meagur-
ing mechanism to the position appropriate

" for the number of spaces in the line by means

30

35

-shown 1n Kigs. 10 to 10°,

of the projecting ends of the separators, as
Assuming for the
present illustration that the line now under
consideration contains eleven words and ten
spaces, those ten spaces are occupied by ten

-word-separators 22, the projecting endsof

which operate upon the escapement device
and allow the stop-cylinder to be turned by
the frictional driving devices appurtenant to

L the clutch-lever 416, Fig. 1, operating through

40
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the rack 932. Thesto -c%r inder is thus ad-
vanced one step for each of the eleven sepa-

-ratorsin the line, including the line-separator,

the effect of the latter being eliminated from
the result by the circumstance that the stop-
cylinder and the stop-jaw-bothrest at a posi-

- tion which is one step behind the theoretical

50

starting position for those parts. The stop-
jaw rack 812 being geared with the cylinderis
moved forward therewith, so that when the
Tine has passed into the measurirg zone it has

. set the stop-jaw 801 to the position shown in

55

Fig. 7% and has turned the stop-cylinder to the
positionshownin Figs. 25and25%, bringingihe
tenth stop-pin'911 into operative relation to
the dividing-bar. This advancing of the line
and the setting of these parts takes place at

the first part of rotation of the line-shaft, fol-

~ lowing which the measuring-cam 721 allows

60
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the measuring-slides to move forward under
the operation of the weight 733, which lat-
ter carries the measuring-pawl 796 forward

‘against the back of the line-separator,.thus

carrying the line against the stop-jaw, the

latter having first been earried across the.

typeway into engagement with its appropri-

844,568

ate tooth of the rack 804 by the withdrawal
of the second measuring-shide 730 from the
beveled shoulder 822 of the bar 820, The
line is then further compacted by the action
of the locking-pawl 755 and the wedge 757,
which also operate to lock the second measur-

“ing-slide 730 to place in its line-compacting

osition, so as to afford a firm base or pivot
for the subsequent action of the dividing-bar,
which is suspended therefrom. That divid-
ing-bar is then let back from its forward rest-
ing position by the operation of the spring
1004 against the retreating movement of the
cam 1012 and its cam-lever 1008 until the
dividing-bar rests against the stop-pin 911,
which determines the position of the lower

70’
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end of the bar and its attached registering- -

' slide 1001, which is clamped in that positien

to the stationary clamp member 1101 by the
action of the clamping-cam 1117, Fig. 9. The
movement of this registering-shde from its.
theoretical starting-point is in multiplied re-
lation to the size of spacer required for each
of the spaces in the line. '

Having thus measured the line shortage
and divided it into the number of spaces in

85
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the line and registered the proportional shert- »

age of a single space by the position of the

registering-slide 1001, the cam 1062 on the -

line-shaft operates through the lever 1057 to
unclutch the selector devices from the sta-

95

tionary clutch 1312 and to let back the rack- .

slide 1650 and its connected sector 1201 and .

selector 1307 to the position determined by
the registering-slide, the parts being moved
by thestorsional spring 1065 at the top of the
selector-shaft 1301 until their movement is
stopped by the contact:of the contact-screw
1055 with the stop 1014 of the registering-
slide, Figs. 6* and 8, in 'which position the

100
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selector parts are locked again to“the sta-

tionary clutch 1312. Assuming, for exam-
ple, that the ten-space line now. under con-
sideration has a tota] shortage of five hun-
dred and forty-six units, or fifty-four units

119 -

for each of the ten spaces; requiring the com- |

bination of an A and a B spacer, the mech-
anism would be-set as shown in Figs. 28 and
28 the sector 1201 being let back far enough
to bring the portion A+ B, Fig. 32, into en-
gagement with the roll 1631 of the cam-.
lever 1630, so that the basic selecting-pawl
1703 will engage only with the first basic
ejector 1831, thus producing the single basic
or A spacer required for the combination.

11§
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The B spacer thereof is produced by the set- -

ting of the selector, the wing B1308 of which
is set to the position 0 of Fig. 162, so. as to
deflect the selector-finger B1505, and thus
operate the selector-arm B1804-at each for-
ward movement, asshown in Fig. 28. '

Having thus set the spacer-selecting mech-
anisms in accordance with the divided line
measurement, the line-shaft completes its ro-
tation and stops, coincidently starting the
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word mechanism by its connection through
the arm 639 and the link 636 with the word-
shaft-starting. lever 634, withdrawing the
Iatter from beneath the clutch-pawl 645, so
that the latter engages with its codperating
clutch-wheel 153 of the word-shaft 165.- This
movemnient of the lover 634 opérates through
the link 632 and the arms 630 and 627 to

push the second starting-slide 620 forward to .

its latching position, with the trigger-arm
625 projecting across the typeway. At the
same time the trigger-arm 605 of the first

starting-lever 612 is pushed into engagement

- with the trigger 606 by the operation of the
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cam-surface 617.
the rotation of the line-shaft coincidently re-

‘sets both starting-levers and starts the word

mechanism in operation. It also operates
through the cam 721 and the levers 717 and
710 to move back the measuring-pawl to its
resting position of Fig. 72, while the right-
hand end of the second measuring-slide 730
abuts against the beveled shoulder 822, and
thus withdraws the stop-jaw from the type-
way, as also-shown in Fig. 72, oL

Upon the starting of the word mechanism
the first downward stroke of the lever 1716
operates through the stud 936, the cranked
arm 934, and the rack 932 to turn back the
stop-cylinder 901 to its initial resting posi-
tion, the cylinder having been released from
its detent 925 by the previous backward
movement of the line-grab 230, Fig. 6*. The
starting of the word mechanism operates
through the drum 260 to allow the weight
256 to take effect upon the word-grab 250,
thus moving the line forward from the meas-
uring zone and carrying its foremost word
into the zone of the word-slide 300, the fore-
most word-scparator stopping against the
stops 304 of that slide, so that upon the first
forward movement of the slide the ends of
the separators are caught by the cams 314
and separated from the succeeding word, the
continued movement of the word-slide car-
rying the word-type into the galley behind

.the shoulder 220 and releasing the word-

separator through the port 313, Figs. 22, 22f.

. Coincidently with this and each movement of

the word-shde the selecting-slide 1501 oper-
ates through the selecting-finger B1505 to
eject a B spacer into the fractional raceway

"~ 1823 and the ejecting-lever 1716 operates

6o

through the plunger 2001 to Fushv that spacer
through the fractional portal 316 up into the

. typeway, the saine upward movement of the

lever operating through the selecting-pawl

1703 to carry up the first basic ejector of that

pawl, as shown in Fig. 28, so that the re-

_quired combination, consisting of a single

basic and a single.B spacer, are carried up-
ward together into the typeway through the

- portals 315 and 316, respectively, while the

65

word-slide isin the position shown in Fig. 22e.
The word-slide is then pushed forward

Thus the ~completion” of

81

slightly to the position of Fig. 229, so as to
carry the portals 315 and 316 slightly out of
coincidence with the spacer-raceways, thus
supporting the spacers that have been ejected

-therefrom into the -typeway. The word-

slide then makes its second forward move-
ment, thereby advancing the second word
and its’ separator along the typeway and
ca rying tlrl’e first combination of injected
spacers forward into the galley. These
movements are repeated once for each word

in the line until the last- word-separator has

thus been carried forward and the spacer
combination substituted, whereupon the
trigger-pin 255 of the word-slide trips the de-

70
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tent 622, allowing the spring 637 to move the

clutch mechanism to the position shown in
Fig. 5, thereby turning the stop-shaft 629
and its cam 661 to the position of Fig. 14, so
as to interrupt the operation of the spacer-

85

selecting mechanism, the latter having com-

pleted its work for that line; but in order to

.enable the word-slide to move the last word

forward into the galley the parts are so
timed that the trigger-pin 255 does not oper-

‘| ate upon the detent 622 until the word-shaft

has” started upon its final rotation, which
thus completes the line. This stopping of the

word mechanism upon the completion of the

justification of a line operates to withdraw
the second starting-lever 639 again from be-
neath the clutch-pawl 650, thus indicating
that the measuring zone is clear for the suc-
ceeding line, the line-separator of which in
passing into the line-forming zone of the

90
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typeway again trips the trigger 606, and thus -
alﬁ))ws the first starting-lever 612 to be with-

drawn from the clutch-pawl, thereby starting
the line méchanism in operation upon that,
succeeding line. This operation of the line
mechanism is also utilized to operate the gal-

ley mechanism upon the preceding line, the.

justification of which has just been described.
As the slotted lever 238 is swung forward by
the crank 234 to carry the succeeding line

- into the measuring zone the extension 416 of’

that lever operates, through the link 412, to
draw the cam-arm 407 rearwardly, thus op-
erating, through the cam 408, to move the
galley-plunger 400 forward from its position
of Fig. 23, thereby raising the rule 420 lying
between the line last justified and those
which precede it and moving that line back-
wardly against the forming-column, also ad-
vancing that column to make room for a new
line, after which the rule 420 drops in front of
the column, leaving a clear space in line with
fhe typeway for- receiving the succeeding
ine. , :

If the matter is to be single-leaded, the
link 412 is coupled to the stud 464 and moves
the leading-cam 455 though -one-half of " its
stroke, as represented in Fig. 312, thereby
moving the galley-plunger 450 up and down
once for each stroke of the galley-plunger
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400, that stroke taking place during the
rearward movement of t%e galley-plunger, so
as to carry the lead up beneath the rule 420
into the space shown beneath that rule in

Fi%v&u. _

here the matter is to be double-leaded,
the link 412 is coupled to the upper stud 465
of the cam-arm 407, thus swinging the lead-
ing-cam 455 to the full extent of its stroke, as.

represented in Fig. 31° bringing both lobes |

of its cam-groove into action and raising and
lowering the leading-plunger 450 twice at
each actuation of the galley-plunger. ~That
first stroke takes place as Just described for
single-leading, while the sécond stroke takes
lace after the galley-plunger has moved the
ast line and the column hackward, the plun-
ger being meanwhile let forward by the oper-
ation of its cam 408 to provide s space for the
added lead, as shown in Fig. 232, after which
the plunger again moves back and carries
that lead and the column another step back-
ward, so as to allow the rule 420 to. drop
down in front of the lead. :
The respective mechanisms herein shown
may be adapted for use as separate mechan-

isms independently of each other or in com- |

~ bination with other devices for performing

‘30

the associated functions of a type-justifying
machine, and the various parts may be modi-
fied ‘as to pesition, direction, and extent of
movement and means of connection or articu-
lation with associated devices. The terms
“up,” “down,” “right,” “forward,” “‘back-
ward,”’ &c., are herein employed in their rela-
tive sense merely for convenience of explana-
tion, and these positions and directions of

. ‘movement may be transposed or modified in:

40

many ways to conform to the general plan or
environment with which they may be.em-
ployed or associated.. Various well-known
mechanical equivalents may obviously bé

- substituted for many of the devices herein

- shown and described.. Many of the features

45

of this invention may be used in machines in
which ‘the final justif’{)ing—spacers are pro-

- vided otherwise than by the use of ready-

g0

- ness from suttable space timber.

: 55
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‘made spacers, other methods of providing
such spacers in justifying-machines being by

casting such spacers in accordance with the |

measurement and division of the line short-
age or cutting spacers of the required thick-.
‘ Some of
the features claimed also are applicable in-
other classes of machines than justifying-
machines; and such use in other machines Is
‘within the invention. .

The terms “‘space,” ‘‘separator,” ‘‘spacer,”
are herein used advisedly in order to avoid.
the confusion of terms and of ideas which is
liable to occur under the present common
and indiscriminate use of the term ‘“space.”
As herein used the word ‘“space’’ refers to
the actual space occurring between adjacent
words regardless of the object which occupies

bR AN
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the spa'célor‘ ‘whether it is occupied at all.

The term “separator” is herein applied to

the pieces 20 and 22, which in the composi- - -

tion of the continuous line are placed between-
thewords and the lines, respedtively, in order
to temporarily maintain a separation be-
twéen them, and the term ‘spacer’ is ap-
plied to the final type-body, which is inserted
to fill each of the spaces of a line. -

The spacers herein shown are of the usual
type-space form, excepting that they are
made as to setwise thickness in conformit
with the unit, system herein described.
These spacers are, like the character-type
withwhich they are employed, provided with
distinctive combinationsof nicks, so that each
size will be distributed into its proper chan-
nel in the type-distributing machine. On
account of the fact that the character-type
and the spacer-type possess the same general
characteristics and the fact.that many of the
devices herein shown and described .are
adapted to handle either character-type-or
spacer-type, both of them are to be under-
stood as being included in the generic term
“type’’ as herein employed.

While the machine shown as embodying
the invention is adapted for handling ordi-
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nary type, and I have aimed especially at the |

production of a machine capable of justifying
such type at high speed with accuracy and a
minimum of wear on, the type, it will be un-
derstood that the invention is not limited to
machines for justifying such ordinary type,
but ‘may be applied also in justifying type, .
matrices, or the like of any suitable material,
and the word “type’’ is used in this specifica-
tion and the claims in this broad sense. Cer-

‘tain broad features of the invention also are
‘applicable not only in machines for justifying

composed lines of type or matrices, but in
line;justifying mechanism of other classes.

I claim as my invention— -

1. In a justifying-machine, the combina-
tion of word and line mechanisms, devices
for stopping one of said mechanisms when
the other is started, and devices controlled
by each line for starting the line mechanism-
in operation upon the succeeding line.

2. In a justifying-machine, the combina-
tion of word and line mechanisms, dévices
for stopping one of said mechanisms when
the other is started, and devices controlled
by each line and brought into action at a pre;
determined point in the justification of the
line to start the line mechanism in operation
upon the succeeding line.

3. In a justifying-machine, the combina-
tion of word and line mechanisms, interlock-
ing clutch devices for stopping one of said
mechanisms when the other is started, and
devices” controlled by each line during its
justification, for starting the line' mechanhism
in operation upon the succeeding line.

4. In a justifying-machine, the combina-
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tion of word and line mechanisms, interlock-
ing clutch devices for stopping one of said
mechanisms when the other is started, and
devices controlled by each line at a pre(ieter-
mined point in its justification for starting
the line mechanism in operation upon the
succeeding line. - . _ : '

"5. In a justifying-machine, the combina-
tion of word and line mechanisms, interlock-
ing clutch devices for stopping either of said
mechanisms when the ofher is started, and
means operable by each line upon the ap-
proximate completion of its justification, to

start the line mechanism in operation upon.

the succeeding line.

6. In a type-justifying machine, the com-
bination with word and line mechanisms, of
devices for coincidently stopping one mech-
anism and starting the other, provided with
p trigger extending into the pathway of the
type, to be operated by each line at the ap-
proximate completion of its justification.

7. In a type-justifying machine, the com-
bination of word and line mechanisms, de-
vices for coincidently stopping one and start-
ing the other of said mechanisms, provided
with a trigger adjacent to the typeway for
holding the line mechanism in operation, and
means for releasing the trigger to stop the
word mechanism and restart the line mech-
- anism.at the approximate completion of the
“justification of each line. :
.7 8. In a justifying-machine; the combirna-

tion of word and line mechanisms, elutch de-
5 vices for coincidently starting either one and
stopping the other of said mechanisms,
means for maintaining the clutch. devices in
position for driving the word mechanism,

as

one line at the approximate completion of

its justification, and of the succeeding line
when it is ready to be operated upon.

14. In a type-justifying machine, in com-
bination with the line mechanism thereof, a
dual controlling device therefor, comprising
tripping devices, one of which is operable at
the approximate completion of a justified

70 ..

line, the other tripping device being operable =

by -the succeeding line at a predetermined

| point in its progress.

15. In a type-justifying machine, in com-
bination with the line mechanism thereof, a
typeway, means for advancing the type
along the typeway, a device for driving the
type-advancing mechanism, and a dual con-
trolling device therefor operable by two suc-
ceeding lines of type at predetermined pe-
riods in their progress-along the typeway.

16. In a type-justifying machine, a type-~
way, means for advancing the lines of type
therein, a device for driving the type-advanc-
ing mechanism, and a dual controlling device
therefor, comprising two starting - triggers
located at different portions of the typeway,
and operable, one upon the approximate com-
pletion of the justification. of a line, and the
other by the passage of the succeeding line.

17. In a type-justifying machine, the com-
bination of a clutch-pawl 650, starting-levers
612 and 639 and the detents 602 and 622.

18. In a type-justifying machine, the com-
bination of the clutch-pawls 645 and 650,
starting-levers 634 and 639 and the link 636.

19. In a type-justifying machine, the com-
bination of the clutch-pawls 645 and 650, the
starting-levers 634 and 639, the link 636 and
the cam 643.

20. In combination with a typeway, &
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and means for reversing the clutch devices |
at a predetermined.point in the justification type-supporting bar at the side of the type-
-of each line. , ' |, way, and at a slight inclination thereto.

9. In a justifying-machine, in combina- ‘. 21.-In combination with a typeway, a

tion with the line mechanism thereof, & dual | yielding type-supporting bar at the side of

40 ic§

. controlling device therefor, operable by the
conjoint action of different lines. :

10. In a justifying-machine, in combina-
tion with the line mechanism thereof, & dual
controlling device therefor, operable by the
conjoint action of succeeding lines. .

11. Ina type-justifying machine, in com-
bination with the line mechanism thereof, a
dual controlling device therefor, operable by
the conjoint action of différent fines of type,
at predetermined periods.in their progress
through the machine,

'12. In a type-justifying machine, in com-
bination with the line mechanism thereof, a
clutch device, and a dual controlling device
therefor, operable by the conjoint action of
different lines of type at predetermined pe-
riods in their progress through the machine.

13. In a type-justifying machine, in com-
bination witK the line mechanism thereof, a
clutch device, and a dual controlling device

65 therefor, operable by the conjoint. action of

the - typeway,
thereto, with means for resiliently pressing
the bar against the type.

22. In combination with a typeway, a
yielding type-supporting bar mounted upon
parallel swinging arms at the side of the type-
way and at a shght inclination thereto.

23. In combination with a typeway, a
type-retaining presser-bar therefor mounted
uﬁ)on parallel swinging arms at the side of
the typeway, and at a slight inclination
thereto, with means for resiliently pressing
the bar against the type.

24. The combination with a typeway, of
two type-engaging grabs, mounted to re-
ciprocate adjacent to the typeway, means for
reciprocating one of the grabs and means for-
connecting and disconnecting the two grabs
during a portion of their movement.

25. The combination with a typeway, of
two type-engaging grabs mounted to recip-
rocate adjacent to the typeway, and to ad-

and at a slight inclination
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vance the type therein, means for reciprocat-
ing one of the grabs and means, as a latch,
for connecting and disconnecting the two
grabs at predetermined periods.

26. The combination with a typeway, of
two type-engaging grabs mounted to recip-
rocate adjacent to the typeway, and to ad-
vance the type therein, means for reciprocat-
ing one of the grabs, and means, as a latch,
carried by one of the grabs and engaging
with the other grab to couple them during
their backward movement. :

27. The combination with a typeway, of
two type-engaging grabs mounted to recipro-
cate adjacent to the typeway, and provided
with pawls for advancing the type alongthe
typeway, means for moving one of the grabs
in both directions, and means, as a latch,
carried by that grab and engaging with the
type-pawl of the other grab to hold that pawl
away from the type and to couple the two
grabs together during their backward move-
ment. ) : '

28. The combination with a typeway, of
two grabs mounted to reciprocate adjacent
to the typeway, and provided with pawls for

_advancing the type therein, means for mov-

ing the first grab forward and back, means
for yieldingly moving the second grab for-
ward, and a latch carried by the first grab
and engaging with the pawl of the second
grab at the end of their forward movements,
to retract the said pawl from the line, and
move it backwardly with the first grab.

29. The combination with a typeway, of
two type-engaging grabs mounted to recip-
rocate adjacent to the typeway for advanc-
ing the type therein, means for reciprocating
one of the grabs, a latch carried by said grab
for engaging with the other grab to connect

the two during a portion of their movement,

and means for disengaging the latch at a
predetermined position.

30. In a type-justifying machine, the com-
bination with a typeway, of a Word—%'rab for
advancing a line of type intermittent,
the spacer combinations are being inserted,
means for yieldingly advancing the said grab,
a line-grab for advancing the succeeding line
of type along the typeway, means for operat-

ing said grab, and clutch mechanism actuat- |

ed by the word-grab at the approximate

: com]flletion of its movement, for inaugurat-
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ing the succeeding eperation of the line-grab.

31. In a machine for justifying - lines of

type composed with temporary separators,
the combination of a typeway, a word-slide
mounted to reciprocate transversely of the
typeway, provided with means for engaging
the foremost separator, and advancing it

with its preceding word-type along the type--

way, and for releasing the temporary sepa-

rator from the typeway. :
32. In a machine for justifying lines of

type composed with temporary separators,

y while
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a word-slide provided with means for engag-
ing the foremost separator and advancing it
with its preceding word-type along the type-
way, and provided with a port for releasing
the separator from the typeway at. the ap-

_proximate completion of the word-advane-

ing movement.

70

33. In a machine for justifying lines of

type, composed with temporary separators;

having projecting ends, a tygeway, a word-
slide provided with members. extending
above and below the line of type in the path-
way of the separator extensions, the mem-
bers being provided with .inclined cams for
receiving the extensions of the foremost sep-
arator, and advancing it with its preceding

word-type along the typeway, one of the.

members being provided with a port, which
is brought into coincidence with the type-
way for releasing the separator from the
typeway. :

-34. In a machine for justifying lines of

type composed with temporary separators’

having projecting ends, 8 typeway, a word-
slide having a member extending below the
typeway, in the path of the separator ends,
and a slot in the said member terminating in
a port for releasing the separator.

35. In a machine for justifying lines of
type composed with temporary separators
having projecting ends, a typeway, a word-
slide having a member extending below the
typeway in the path of the separator ends,
an inclined cam-slot for receiving the end of
the foremost separator to advance it along
the typeway, and a port communicating with
the cam-slot for releasing the separator.

36. In a machine for justifying lines of
type composed with temporary separators,
having ends projecting above and below the
type, a typeway, a word-slide having mem-
bers extending above and below the type-
way in the path of the separator ends, pro-
vided with inclined cam-slots for receiving
the ends of the foremost separator and ad-
vancing it along the typeway; and a port
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communicating with the cam-slot in the -

lower member, for releasing the separator at
the approximate completion of its advancing
movement. :

37. In a machine for justifying lines of
type composed with temporary separators
having ends projecting beyond the type, a
typeway, a word-slide mounted to move
transversely to the typeway, having projec-
ing members provided with inclined cam-
slots extending above and below the line in
the pathway of the projecting ends of the

separators, for advancing the separators

along the typeway, & cam-slot in the lower

‘member terminating in a port, and a dis-

charge-chute beneath the typeway, commu-
nicating with the port, for releasing the sep-
arator therefrom at the approximate com-
pletion of its advancing movement.

115'

120

125

130



844,568

38. In a machine for justifying lines of
type composed with temporary separators
having ends projecting beyond the type; a
. typeway, a word-slide mounted to move
5 transversely to the typeway, and having
members projecting above and below the
typeway into the pathway of the projecting
ends of the separators, and serving as stops
therefor at one position of the word-slide, the
said members being provided with cam-
paths opening through their side walls to-
ward the foremost separator, to receive that
separator and advance it along the typeway,
and a gate attached to the word-shde for
stopping tho succeeding word-type to hold
it back during the operation of the word-slide.
-39, In a type-justifying machine, in comn-
bination with & typeway, and a spacer-chan-
nel, a word-slide provided with a portal for
direct communication between the spacer-
channel and the typeway.

40. In a type-justifying machine, the com-
bination of a spacer - channel, a movable
word-slide located between the word-slide

15

which registers with the spacer-channel and
the typeway at one position of the word-
slide. . :

41. In a type-justifying machine, the com-
bination of a typeway, a spacer-channel lo-
cated in a plane coincident with that of the
- typeway; and a movable word-slide located
between the channel and the typeway and
provided with a portal for opening direct
communication from the-spacer-channel to
the typeway at one position of the word-
- slide. : :

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

bination of a typeway, spacer-channels lo-
10 cated in the plane of the typeway, and a
word-slide located between the typeway and

30
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the spacer-channels, and provided with por-’

tals, which communicate between the -chan-
nels and the typeway at one position of the
word-slide, to allow the passage of spacers
directly from the channels into the typeway.
43. In a type-justifying machine, in com-
bination -with a typeway, a word-slide for
. separating the words and advancing them
along the typeway, portals located in- the
word-slide to coincide with- spacer-injecting
channels beneath the typeway, when the
slide is drawn back, portions of the front wall
of the typeway being extended across the
slide to retain the injected spacers in line
with the typeway when the word-slide is
pushed forward. .
44. In atype-justifying machine, the com-
bination of a galley, a typeway leading into
the galley, a word-slide movable transversely
to the typeway at the side of the galley, and
provided with means for separating the
words of a type-line and advancing them’
into the galley, a spacer-chagnel located ad-
65 jacent to the typeway, and & portal in the
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and the channel, and provided with a portal |

8d

word-slide coinci with the spacer-chan-
ne! at one position of the slide, means for in-
jecting spacers throughiithe portal into.the
typeway, and means for moving the word-
slide portal slightly out of coincidence with 7o
the channel to support the injected spacers.

45. Ina type-justifying machine, the com-
bination of a typeway, a word-slide movable
transversely to the typeway, provided with
means for separating the words, and pro- 7:
vided with a portal for connecting the type-
way with the spacer-channel.

46. In a type-justifying machine, the com-
bination of a typeway, a spacer-channel ad-
jacent thereto, a word-slide movable trans- 8o
versely to the typeway, provided with means
for separating the words, and provided with
a portal connecting the spacer-channel with
the typeway at one position of the slide,
means for moving the word-slide, and means 83
for injecting spacersfrom the channel through
the portal into the typeway. : ’

. 47. The combination of the word-slide 300,
the cam-groove 308, and the port 313.

48. The. combination of the typeway 200, go
the word-slide 300, the inclined grooves 305
and 308 and the port 313. -

49. The combination of the typeway 200,
the word-slide 300, the spacer-channel A1,
and the portal 315. ~ 95

- 50. The combination of the word-slide 300,
the raceway 1823, and the portal 316. '

51. In a type-justifying machine, the com-
bination of a typeway, a grab for advancing
the type therein, devices for yieldingly mov- 100
ing the grab forwardly, and means for con-
trolling the effect of the grab-moving devices
to intermittently arrest the forward impulse. -

52. In a type-justifying machine, the com- .
bination of a typeway, a grab for advancing *ros
the type therem, a device for yieldingly ad-
vancing the grab including a drim the rota-
tion of which controls the speed of the grab
and means for controlling the rotations of the
drum to prevent the grab from exceeding a 110
predetermined speed. ’ :

53. In a type-justifying machine, the com-
bination of a typeway, a grab for advancing
the type therein, yielding means having a
flexible connection with the grab for moving 115 -
it forward, a drum around which the flexible
connection is wound, and means for control-
ling the rotations of the drum to prevent the
grab from exceeding a predetermined rate of
movement, and to intermittently arrest that :zo
movement. »

54. In a type-justifying machine, the com-
bination of a typeway, a word-slide, a grab
for advancing a line of type along the type-
way, a weight for moving the grab forward to 125
advance the line against the word-slide, and
means for sustaining the weight to relieve the
word-slide of pressure during its forward
movement. : ' o

55. In a type-justifying machine, the com- 130 -
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bination of a typeway, a grab for advancing
‘the type therein, a weight attached by a flexi-
ble zonnection to the grab, a rotatable drum
for the flexible connection, and means for
controlling the rotations of the drum to vary
the effect of the weight and prevent the grab

- from exceeding a predetermined speed.

20
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~ 56. In a type-justifying machine, the com-
bination of a typeway, a grab for advancing
the type therein, a weight and flexible con-
nection attached to the grab, a word-slide
movable transversely to the line, against
which -the type are pushed by the grab, a
drum around which the flexible connection
of the weight is wound, means for controlling
the drum to advance the line at the proper
intervals, and means for intermittently re-
versing the movément of the drum to sustain
the weight and relieve the word-slide from
the pull thereof, during its operation.

57. In a type-justifying machine, in com-
bination with devices for measuring an un-
justified line composed with temporary sep-
arators, a stop-jaw, constituting when set an
abutment for one end of the line and mov-
able longitudinally of the line to eliminate a
predetermined position of the measurement
of the spacers, a rack provided with teeth for

" locating and supporting the stop-jaw at its
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~ approprigate supporting-tooth of the'rack.

required longitudinal positions, and means
“operable by the separators for automatically
setting the stop-jaw. '

.58. In a type-justifying machine, in com-
bination with devices for measuring a line of
type composed with temporary separators, a

* stop-jaw for one end of the line.and movable

longitudinally thereof, a rack provided with
teeth for locating and supporting the jaw at

. the longitudinal position required for each

-line, and meéans controlled by the separators
for automatically moving the jaw longitudi-
nally in approximate relation -to the re-
quired teeth. U

59. In a type-justifying machine, in com-
bination witlr devices for measuring lines of
type composed with temporary separators, a
stop-jaw located at one side of the typeway,
& rack on the other side of the typeway pro-
vided with teeth for locating and supporting
the stop-jaw at the longitudinal positions re-
quired for the respective lines, means for

moving the stop-jaw longitudinally in ac-

cordance with the number of separators in
the line, and means for moving the stop-jaw
aeross the typeway into engagement with its

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

bination with means for measuring a line of

6o

65

type composed with temporary separators, a
stop-jaw located at one side of the typeway
and movable longitudinally thereof, means
operable by the separators to move the stop-

_jaw longitudinally in accordance with the

number of those separators, a rack on the
other side of the typeway provided with

844,568

teeth spaced in accérdan‘ce with the re-
?uired elimination of each separator, sneans
or projecting the stop-jaw across the type-

way into engagement with its tooth of the

rack before the measuring operation and for
withdrawing it after the measuring -opera-
tion. -

61. Ina type-justifying machine, in com- "
-bination with devices for measuring a line

composed with temporary separators, a stop-
jaw for eliminating a predetermined portion
of the measurement of the separators,-a
guide-block movable longitudinally of the

70.

75

typeway and having the stop-jaw mounted

' thereon to move transversely of the typeweg.f,
i-

means for moving the guide-block longitu

nally, and means for moving the stop-jaw

‘transversely in the guide-block.

" 62. In a machine for measuring and justi-
fying lines of type composed with tempo-
rary separators, means for eliminating a pre-

“determined amount of the measurement of,

the separators comprising a stop-jaw for one
end of the line, a guide-block for supporting
the stop-jaw, and means operable with the

8o
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separators in each line for moving the guide-

block and its stop-jaw longitudinally of the
typeway in aceordance with the number of
those separators. :

63. In a machine for measuring and justi-
fying lines of type composed with tempo-

95

rary separators, the combination of devices

for varying the operations of the machine in
accordance with the number of spaces in the
line, and means for setting the said devices
in accordance with -the number of those
spaces, comprising a yielding actuator and
an escapement device controlled by the sepa-

‘rators.

64. In a machine for measuring and justi-
fying lines of type composed with tempo-
rary separators, the combination of adjust-
able devices for varying the operations of the
machine in accordance with the number of
spaces in the respective lines, and means for
adjusting the said devices in accordance with
the number- of those spaces, comprising a
yielding actuator, and an escapement, oper-
able with the separators, for controlling the

-extent of adjustment. |

65. In a machine for measuring and justi-
fying lines of type ‘composed with tempo-
rary separators; the combination of adjust-
‘able dévices for varying the operations of the

‘machine-in aceordance with the number of
‘spaces’ in the respective lines, a yielding

actuator for adjusting the devices, and an

-escapement, operable by the separators in the

i00
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line; for controlling the adjusting movement

in intermittent steps.

66. In a machine for measuring and justi- .

125

fying lines of type composed with tempo-.:
rary separators, means for eliminating a pre-

determined poxfion of the separator meas-

urements, comprising a stop-jaw, a guide-

130



844,568

block for moving the stop-jaw longitudinally
of the line, means for yieldingly moving the
guide-block and stop-jaw longitudinally, and
an escapement device operable by the sepa-
‘rators for controlling that longitudinal move-
ment in accordance with the number of sepa-
rators. _'
67. In a machine for measuring and justi-

- fying lines of tjpe composed w.th temporary

Io
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separators, a stop-jaw for one end of the Line,
const.tut ng an eliminating device for the
separator measurements, a gulde-block in
which the stop-jawis mounted tomove trans-
versely to the line, means for moving the
guide-blocklong:tudinally in accordance with
the number of separators in the line, a guide-
bar -engag'ng w.th the stop-jaw through-
‘out its’long tud nal movement, and means
operable by the line mechansm for moving
the stop-jaw across. the front of-the line
before the measuring operat_on and for with-
draw.ng it therefrom after the measuring op-
eration. ' - e

- 68. In a machine for measuring and justi-
fying lines of tjpe composed w.th temporary

. separators, a stop-jaw for one end of the line,
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constituting an el.minating device. for the
separator meagurements, a guide-block in
which the stop-ja# is mounted to move trans-

versely to the line, means for moving the |

guide-blocklong tudinally in accordance with
the number of separatorsin the line, a gu’de-
bar engag'ng w.th the stop - jaw through-
out its long.tudinal movement, a pair of
swing:ng arms on which the guide - bar is
mounted, and means operable with the meas-
uring devices for swinging the guide-bar
toward and from the line to operate the stop-
jaw in suitable relation to the measuring op-
eration. : ’ »
69. In a type-justifying machine, devices
for measuring an unjustified line, compris'ng
a slide for engaging w.th and compact:ng the
line, a second slide connected with the first
by a multiplying device, and a dividing-bar
pivotally attached to the second slide.
70. In a type-justifying machine, devices
.for measuring an unjustified line comprising
two slides connected by gearing to move
simultaneously, one of the slides being pro-

. vided with a pawl for engaging with the line

of type to be measured, and the other slide
being connected with measurement-dividing
means. : C :

71. In a type-justifying machine, line-
measuring devices comprising two slidés
mounted and movable long:tudinally, ~and
connected to move simultaneously, one of

" the said slides being provided with means for

6o

55

engaging w.th the Iine to be measured and
the other slide be’ng connected with meas-
urement-divid ng mechan’sm, and means for
locking the slides in their line-engaging posi-
-tion, o ‘ .

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

 bination of measuring devices comprising

two slides connected with multipl,ing-gear-
ing for mov.ng the sl.des s multaneotisly, and
prov.ded w.thime-engaging means, asa pawl,
yield:ng means, as a we_ght, for effecting the
measurmg movement of the slides, and posi-
tive driving means for return ng the slides to
their backward or rest.ng pos.t_ons. ° E
73. In a t;,pe-just.f,1ng machine, in com-
bination w.th the movable member of a line-
measuring device, locking devices therefor,

" includ:ng means for forcing the movable

member aga nst the line to compact it, and
locking it in its line-compacting pos.tion, and

means for engaging and d.sengag.ng the-

locking devices from the measurang member
at su:table intervals in the measuring oper-
ation. ‘ '

' 74. In g type-justifying machine, in com-
bination with line-measuring devices thereof,

‘a line compacting and locking device com-

prising a member for engaging with an end of
the line, a pawl for engaging w.th the line-
compacting device, a paw%—shde, a wedge for
operating the pawl-slide, a cam, and means
operable with the measuring mechanism for
connecting the locking device with the mea-
suring member and forcing it against the line.
75. In a type-justfjing machine, a com-
uting device for measuring an unjustified
ine and- resolving the ascertained shortage
into a multiplied representation of the pro-
portionate shortage of each space in the line,

' compris.ng two racks connected by multiply-
ing gearin;iand provided with means for en-

gaging with the line to be measured, a divid-
ing-bar pivotally attached to the second or
increased movement slide, a Tegistering
slide connected with the other eng of the
dividing-bar for receiving the resultant or
net movement, and a series of stops for en-
gaging with the bar at intervals in its length

T a7
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in accordance with the required division of .

the shortage, means for moving the approxi-
mate stop 1n engaging relation to the bar,
and -means for moving the measuring-slide

against the stop. - :

76. In a tvpe-justifying machine, in com-
bination with the measuring and space-divid-
ing mechanism, and the spacer-selecting
mechanism thereof, a registering device for
receiving the net result of the divided space
measurement, a locking device for locking
the registering device against movement,
after adjustinent, and means for adjusting’
the spacer-selecting device to the locked po-
sition of the registering device.

77. In a type-justifying mackine, in com-
bination with the messuring and space-di-
viding mechanism thereof, a registering
member for receiving the net result of the
divided space measurement, and a locking

110

~against the line, and for moving the bar
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device . therefor, comprising a stationary .

member, a cam, and intermediate mechan-
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ismi for clamping the two members together
at the desired positions.

78. In a type-justifying machine, in com-
binaticn with the measuring and space-di-
viding mechanism thereof, a registering de-
vice for receiving the net result of the meas-
uring and space-dividing movement, and a
loeking device therefor comprising a station-

. ary member interleaved with the register-
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ing-slide, & eam, and intermediate mechan-
ism for clamping the interleaved members
together at the required locking positions of
the registering-slide.

79. In a type-justifying machine, in com-
bination with the measuring and space-di-

viding mechanism thereof, a registering de-

vice for receiving the net result of measure-
ment and division, devices for locking the

measuring mechanism against and compact-.

ing the line, and means for locking the regis-
tering device in its adjusted position.

80. Inm a type-justifying machine, the com-
bination of a device for measuring composed
lines. of type, dividing mechanism for divid-
ing the measurement into the number of
spaces in the line, a registering device for re-
ceiving the net result of the measuring and
dividing -operations, and means for inde-
pendently locking the measuring and regis-
tering devices in their respective positions,
as determined for each line. .

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

~ bination of means for composing the line of
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type, dividing mechanism for dividing the
shortage measurement into the number of.
spaces in the line, a registering device for re-

eeiving the net result of thé measuring and
dividing operations, means for moving the
measuring and dividing devices to their re-

spective positions determined by each line,
and means for locking them in those posi-.

- tions.

45
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82. In a type-justifying machine, the com-
bination of devices for measuring composed
lines of type to ascertain their shortage, a
dividing mechanism for dividing the short-
age into the appropriate word shortage, com-
prising a dividing-bar operably connected
with the measuring devices, a series of stops
arranged in dividing relation to the bar in ac-

- cordance with the proper numbers of spaces in

the line, a registering device for receiving the
net result of the measuring and dividing op-

-, erations, means for moving the appropriate
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stop to its bar-engaging position, means for

~ operating the measuring devices and: for mov-

ing the dividing-bar against its stop, and
means for locking the measuring and regis-
tering devices in the respective positions de-
termined by each line. : e

_ 83. In a machine for measuring: and'justi-
fying lines of type composed with temporary
separators, a dividing mechanism for divid-

ing the line shortage into word -shortage,

comprising' & dividing-bar and- a series of

844,568

stops therefor arranged in dividing relation |

to the bar in accordance with the possible
number of spaces in the lines, and means for
setting the stops in engaging relation to the
bar, including an escapement device oper-
able by the temporary separators for con-
trolling the setting movement of the stops in
accordance with the number of separators.
84. In a machine for measuring and justi-
tying lines of type composed with temporary

separators, dividing mechanism for. dividing

line shortage into word shortage, compris-
ing a bar eperably connected with the meas-

uring devices, a stop-carrier provided with a

series of stops arranged thereon in dividing
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relation to the bar in accordance with the -

possible number of spaces in the lines, means
for yieldingly moving the carrier to bring the
stops in consecutive order into engaging re-
lation to the bar, and an escapement device
operable by the -separators for controlling
the ' movement of the stop-carrier in accord-
ance with the number of separators.

85. In a machine for justifying.lines of

type composed with temporary separators,
in: combination with the devices thereof
which require adjustment for the differing

83
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number of spaces in the respective lines, .

means for moving the said devices, and an es-
capement device operable by the separators

for controlling the movement in accordance

with the number of separators. :

86. In a machine for justifying lines of ,

type composed with temporary. separators-

having -extensions, an escapement device
projecting into the pathway of the separator

extensions, and means for moving the lines

past the escapement device, whereby it is
operated by each separator in the line. = -

©-87. In a machine for justifying lines of
type composed with temporary separators
having extensions, an escapement device
complising an escapement-wheel, an escape-
ment-pawl engaging therewith, and project-
ing into the pathway of the separator exten-
sions, and means for moving the type past

the pawl, whereby the escapement device Is.

operated by each separator in the line:

88. In a machine for justifying lines of
type composed with temporary separators
having extensions projecting from the line, a
typeway for the lines, an escapement device
comprising an escapement-wheel, means for
rotating the escapement-wheel, and an es-
capernent-pawl engaging with the wheel, and
projecting into the path of the separator ex-

tensions, whereby the escaperment device is

released by each separator in theline.

[ {ele]
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89. In a mackine for justifying lines of -

type composed with temporary separators

125

having ends projecting above and below the -

type, a typeway for the lines, and an escape-
ment device comprising a rotatable shaft
journaled adjacent to the typeway and pro-
vided with ratchet-teeth extending into the

3o
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89.

pathway of the ends of the separators, an es- |~ 96. In a machine for. justifying-type with 65

capement-wheel fixed upon tne shait, an es-
capement-pawl engaging therewith and pro-

jecting into the pathway of the separators,

means for moving a line of type along the
typeway, and means for rotating the escape-
ment-shait, whereby it is operated one step
for each passing separator.

90. Ina type-justiiying machine, the com-

‘bination witn the space-dividing mechanism

thereof, of a rotatable stop-carrier, means for
setting the carrier in accordance with the
number of spaces in the line to be justified,
a detent-pawl to sustain the carrier in its set
position, means for detaching the ratchet
and pawl after the dividing operation, and
means operable by the word mechanism
for returning the carrier to its zero or resting
position.

91. Ina type-justifying machine, the com-
bination in the space-dividing mechanism
thereof, of a rotatable carrier provided with

" g series of stops, means for setting the carrier
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in accordance with the number of spaces in
the line to be justified, a detent-ratchet and
a pawl for sustaining the carrier in its set po-
sition during the dividing opération, mesans
uperable with the type-handling grabs for
detaching the detent of the pawl after the di-

-viding operation, and mieans operable with

the first subsequent stroke of the word mech-

anism for returning the carrier to its zero or.

restihg position. .
92. In a type-justifying machine the com-
bination in the space-dividing mechanism

_thereof, of a rotatable stop-cylinder, means
for setting the stop-cylinder in accordance.

with the number of spaces in the line to be
justified, a-detent-ratciet connected with the
cylinder, a detent-pawl adjacent thereto to

revent the backward movement of the cyl-
inder during the dividing operation, means

- operable with the line-grab for withdrawing
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the pawl, and means operable with the word
mechanism for returning the cylinder to its
zero position after the dividing operation
upon each line. S
93. Ina machine for justifying type witha
series of spacers of different sizes, a rotatable

selector for the spacers, provided with select--

* ing means arranged in a cyclic order upon the
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selector.

© 94. Ina machine for justifying type with a _

series of spacers of different sizes, a rotatable
selector for the spacers, provided with select-
ing means arranged in a e¢yclic order upon the
selector, and means for repeating the cyeclic
order of selection by the continued rotations
of the selector. N ,

95. In a machine for'justifying type with
spacers of different sizes, a rotatable selector

~ for the spacers, provided with selecting means
. brought into operation by the rotation of the

selector.

spacers of diflerent sizes, a rotatable selector
provided with circumietentizlly-arranged se-
lecting means for the diflerent spacers.
'97. In 4 machine for justiyying type with
spaceis of different sizes, a rotatuble selector

provided with seleeting mesans for the differ--

ent spacers, arrsnged circuruferentially in the
order of the sizes of the spacers, '

98. In a machine for justisying type with

spacers of difierent sizcs, a rotatable selector

provided with spacer-selecting means ar-

ranged circuniferentially of the selector in -
the order of the sizes of the spaceis, and’
nieans for repeating the selection by the con-

tinued rotation of tire selector. -

99. Ina machine for justifying type with:a -

series of spacers of different sizes, a rotatable
selector provided with means for selecting
spacer combinations of increasing size, by
tine rotation of' the selector. .

100. Ina machine for justifying type with
a series of spacers of different s.zes, a rotata-
ble selector provided with means for select-
ing spacer combinations, increasingin s.ze by
an added increment at the successive rota-
tive positions of the selector. -~

101. In a machine for justifying type with ‘

a ser.es of spacers of different sizes, a rotata--
ble selector provided with means for select-
ing spacer combinations, increasing in size
by a uniform increment at the successive ro-
tative positions of the selector.

102." Ina machine for justifying type with
a ser.es of spacers of progressively-increasing
s'ze, a rotatable selector provided with a cor-
responding series of selecting means arranged
in the orcer of the size of the spacers.

103. In a machine for justifying type with
a series of spacers of progressively-increasing
size, a rotatable selector provided with a cor-
responding series of sel%cting means; and
means for repeating the selection of the se-
ries with an added increment by the succes-
sive rotations of theselector.

104. In a machine for justifying type with
a series of spacers of progressively-increasing
size, a rotatable selector provided with se-
lecting-wings for the respective sﬁacers, ar-
ranged in the order of the sizes of the spacers.

105. In a machine for justifying type with
a series of spacers of progressively-increasing
size, a rotatable selector provided with a cor-

-responding series of selecting-wings arranged

in the order of the increasing size of the
spacers, and means for rotating the selector
to bring the required wing into selecting po-
sition. ' :
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106. In a machine for justifying type with _

-a series of spacers of progressively-increasing

size, a rotatable selector provided with a cor-
responding series of selecting-wings arranged

-in & eycle 1n the order of the iné¢reasing size

of the'spacers, and means for rotating the se-
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lector through the required number of cycles

of its movement, to locate the required wing
inits selecting position. : : ’
107. En a machine for justifying type with

a series of spacers of progressively-increasing
size, a rotatable selector provided with a cor-
‘responding series of wings for the respective
spacers, and meang for selecting an addi-
ioional basic spacer at each rotation of the ge-

ector. A,

108. In s machine for justifying type with

- g series of spacers of progressively-increasing
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" its spacer.
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size, a rotatable selector provided with a cor-

responding series of selecting-wings arranged

in the oraer of the progressive sizes of the

spacers, whereby the entire series of wings is

passed once into selecting position at a single

rotation of the selector, and repeats the same,
cyele at each succeelding rotation thereof,

means for rotating the selector to the re-

quired cycle, and means for selecting an ad-

ditional basic spacer. for each succeeding

higher gycle.

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

bination with spacer-selecting mechanism, a-
selecting-finger, and & rotatable selector co-

operating with the sélecting-finger to select

'110. In s type-justifying machine, in com-
Dbination with spacer-selecting mechanism, a
selecting-finger, and a rotatable selector co-
operating with the selecting-finger through-
an arc of its rotative position to select the
assoeiated spacer. o

111. Inatype-justifying machine, in com-
bination with spacer-selecting mechanism, a .
reciprocating selecting-finger, and a rotata-
‘ble selector for codperating with the finger to
select its associated spacer. ' \

112. In a type-justifying machine,a series
of selecting-fingers for the justifying-spacers,
and a. rotatable selector for acting upon the

* selecting-fingers to select the desired spacers.
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*'113. In a type-justifying machine, a series
of selecting-fingers for the justifying-spacers,
and a rotatable selector provided with means
for acting upon each selecting—ﬁn%er through-
out an arc of movement of the selector.

114. In a type-justifying machine, a series
of selecting-fingers for the justifying-spacers
and a rotatable selector for operating the
fingers in succession throughout successive
ares of movement of thie selector. :

115. In a type-justfying machine, a series
of selecting-fingers for the justifying-spacers,
and a rotatable selector for operating upon
the fingers one at a time, the different fingers
being operated upon while the selector is'in
successive arcs of its movement. o

116. Ina type-justifying machine, a series
of selecting-fingers for the justifying-spacers,
and a rotatable selector for operating each of
the fingers in succession at each rotation of

~ the sélector and thrc_)ughout an arc of the se-

N

the selector. : .
. 122. Tn a mechine for justifying type with

lector movement proportionate o the num-
ber of fingers. - S .

117. Ina type-justifying machine, & series
of selecting-fingers for the justifying-spacers,
a rotatable selector for operating t%re fingers
in succession at each rotation of the selector
and throughout an are of the rotative move-
ment of the selector proportionate to the
number of fingers, and means for setting the
selector in accordance with the space meas-
urement of the line of type. :

" 118. 'In 8 type-justifying mechine, in com-
bination with & rotatable selector for the
justifying-spacers, a cumulator codperating
with the selector.

119, In a type-justifying machine, the

combination of a rotatable selector for justi-

fyirig-spacers, and a cumulator operatively

connected therewith for building up the
spacer combinations in accordance with the

rotative positions of the selector.
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©120. In a 'type-justif%ing machine, the

combination of a rotatable selector for the

_justifying-specers, a ciunulator operable

therewith, provided with means for adding
an increment to the spacer combination at
each rotation of the selector.

- 12%.. In a machine for justifying type with
& series of spacers of different sizes, a rota-
te.ble selector for selecting a series of spacers,
end & cumulator codperating with the se-
lector to add an .increment to .the spacer
combinations, according to the position of

o series of spacers of different sizes, a se-
lector for the spacers, and a cumulator co-

10G

operating with the selector to change the

spacer combinations by desired increments
in accordance with the rotative positions of
the selector. T : '

123. In 2 machine for justifying type with
a series of spacers of different sizes, a rota-
table selector for selecting & series of spacers
by its rotative positions, and a cumulator
cot’;peratinggwith the selector to change the
specer com

lecting means for the spacers, arranged in
the order of their increasing size, and a cu-

‘mulator coéﬁemting with the selector for
e selecting devices, to change -

controlling t
the size of the selected combination by an
increment gt each repeated rotation of the
selector. - ) '

- 125. In a type-justifying machine, in com-
bingtion with a spacer-chennel, a plunger for-

removing -spacers from the channel, & re-
ciprocating pawl, and specer-selecting de-

ingtion by an increment at each,
‘| rotation of the selector. \ ‘

~"124. In‘a machine for justifying type with
- a series of spacers of progressively-increasing
.size,. a rotatable selector provided with se-

10§
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vices for guiding the pawl into or out of en-. |

-gagement with the plunger.
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126. In a type-justifying machine, the ]

combinstion of & spacer-channel, a series of
plungers for ejecting & corresponding num-
ber of spacers from the same channel, spacer-
selecting devices, and means operable by the
spacer-selecting devices for operating one or
more of the plungers. : »

127. In a type-justifying machine, the
combination of a spacer-channel, a series of
warded plungers for ejecting & corresponding
number of spacers from the same channel, a
reciprocating pawl, and spacer-selecting de-
vices for guiding the pawl in engaging rela-
tion with the desired number of plungers.

128. In a type-justifying machine, the
combination, with o spacer-channel, of a re~
ciprocating pawl for ejecting spacers from
the channel, spacer-selecting deviess, and a

guide operable by the spacer-selecting de--

vices for controlling the position of the pawl
to vary the number of spacers ejected by it
from the channel. :

129. In a type-justifying machine, the
combination of a type-channel, a series of
plungers for ejecting type from the channel,
spacer - selecting devices, and mesns con-
trolled by the spacer-selecting devices for
operating one or more of the plungers.

130. In a type-justifying machine, the
combination ofia type-channel, a series of
plungers for ejecting type from the channel,
each of a thickness substantizlly equaling
that of the type, selecting devices, snd means
controlled by the selecting devices for. oper-
ating one or more of the p?ungers. :

131. In a tlype-justifying machine, the
combination of a spacer-channel, a series of.
plungers for ejecting one or more spacers,
spacer-selecting devices, and a dual control-
ling device operable by the spacer-selecting
devices for selecting the required number of
plungers. - . :

132. In a type-justifying machine, the
combination of spacer-selecting devices, com-
prising a selector and a cumulator, a spacer-
channel, and means operable under the dual
control of the selector and the cumulator for
ejecting one or more spacers from the spacer-
channel.

133. In a type-justifying machine, the
combination of spacer-selecting devices, com-
prising a selector and a cumulator, a spacer-
channel, and means controlled beth sepa-
rately and jointly by the selector and the cu-
mulator for ejecting one or more spacers
from the channel. : ;

134. In a type-justifying machine, the
combination of spacer-selecting devices, com-
prising a selector and a cumulator, a spacer-
channel, and spacer-ejecting means operable
under the independent control of the selector
and cumulator, and also operable under their

joint control for ejecting one or more spacers

from the channel.

42

combination of spacer-selecting devices, com-
prising a selector and a cumulator, a series of
spacer-channels, means operable only under
the control of the selector for ejecting spacers
from some of the channels, and means oper-
able either by the independent or the joint
control of the selector and the cumulator for
ejectinpi' one or more type from other of the
channels.

136. In a machine for justifying type with
a series of spacers of different sizes, spacer-
selecting devices comprising a selector and a-
cumulator, a series of channels for the re-.
spective spacers, means operable only under
the control of the selector for ejecting a single
spacer from some channels of the series, and
means operable under both the separate and
the joint control of the selector and cumula~
tor for selecting one or more spacers from an-
other of the channels.

137, In a machine for justifying lines of
type with a series of spacers of progressively-
incredsing size, spacer-selecting devices com-
prising a selector and a cumulator, a series of
channels for the spacers, and means operable

.under the control of the selector for ejecting
‘a -single fractional spacer from one of the

channels, and means operable both inde-
perdently and jointly by the selector and the
cumulator for ejeciing one or more basic
spacers from anovher of the channels.

138. In a type-jusiifying machine, the

.combination of a spacer-channel, a series of

plungers for ejecting one or more spacers,
spacer-selecting devices comprising a selec-
tor and a cumulator, and means operable by
the selector and by the cumulator for select-
ing the required number of plungers.

139. In a machine for jusiifying type with
a series of spacers of progressively-increasing
size, a rotatable selector provided with se-
lecting means arranged in the order of the in-
creasing sizes of the spacers, whereby each is
brought into selecting posision during a sin-
gle rotation of the selecior, and repeats this
cycle of selective movement for each rotation
thereof, means for rotating the seiector to its
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positionforselecting the required spacers, and

means operable by the rotation of the selec-
tor for selecting an additional basic spacer at
each further rotation of the selector.

140. In a machine for jusiifying {vpe with
spacers of progressively-increasing sizes, a
rotatable selector provided with selecting
means arranged in the order of the increas-
ing size of the spacers, and a basic spacer-
adding device operably connected with the
selector for selecting an additional basic
spacer at the commencement of each succeed-
ing cycle of movement of the selector.

141. In a machine for justifying type with
a series of spacers of progressively-increasing
sizes, a rotatable selector provided with a
corresponding series of selecting-wings ar-

.65 135. In a type-justifying machine, the | ranged in the order of increasing size of the
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spacers, means for rotating the. selector
tgrough the required cycles of its movement
to locate the required wing in its selecting
position, and an auxiliary basic-spacer-add-
ing device for selecting an additional basic
spacer at the beginning of each succeeding

cycle of rotation of the selector.

142. In a type-justifying machine in com-

. bination with the measuring and spacer-

o’

15

ejecting devices thereof, a rotary selector
provided with a series of wings for the re-
spective spacers; means for rovating the se-

lector to the posiiion determined by the

measuring cperation, and means for locking
it in that position.
143. In a type-justifying machine in com-

* bination with measuring devices .and with
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means for forming jusiitying ‘combinations
from & series of spacers of progressively-in-
creasing size, a rotary selector provided with
a corresponding series of selecting-wings ar-
ranged in the order of the increasing size of
the spacers, means for rotating the selector
through the required number of cycles of its
selecting movement to locate it in the posi-

tion indicated by the measuring devices, and |

a cumulator device operably connected with
the selector for selecting an additional basic

spacer at the commencement of each succeed--

ing higher cycle of movement of the selector

144. In a machine for justifying lines of
type with a series of spacers of progressively-
increasing size, the combination of measuring
devices, a rotary selector provided with a cor-
responding series of wings for the respective
spacers, a cumulator device operably con-
nected with the selector, means for ejecting
one or more of the basic spacers, and means
operable by the selector and the cumulator
deévice for selecting the required number of
basic spacers. :

145. The combination of type-raceway,
means for advancing one or more type side
b%f side along the raceway, and a gate adjust-
able to permit one or more type to pass along
the raceway. i

146. The combination of a type-raceway, a
gate adjustable to permit one or more type
to pass along the raceway, and means for ad-

. vancing one or more type along the raceway

in accordance with the adjustments of the
gate. ) y ]

147. The combination of a type-raceway, &
gate adjustable to permit one or more type
to pass along the raceway, and means ad-
justable with the gate for advancing along

the raceway the number of type suited to

the opening of the gate.

148. The combination of a type-raceway,
means for advancing one or more type along
the raceway, and a gate adjustable with the
type-advancing means for permitting the re-
quired number. of ‘type to pass along the
raceway. -

149. Ina type-justifying machine the com-

844,568

‘bination of spacer-selecting devices, a race-

way, a spacer-channel arranged transversely
to and opening into the raceway, a series of
plungers in the raceway each of a thickness
approximating that of the spacers, the plun-
gers being provided with a series of selecting-

wards, and means operable with the spacer-

selecting devices of the machine for engaging
with the wards of one or more of the plungers,
and moving them longitudinally to eject a
corresponding number of spacers.

150. In a type-justifying machine the com-
bination with a typeway, a spacer-channel, a
raceway crossing the spacer-channel, and ex-
tending into the typeway, a series of plun-
gers in the raceway, each of a thickness ap-

_proximately equaling that of the spacers,

and means for selecting one or more of the
plungers to inject the corresponding number
of spacers from the spacer-channel into the
typeway.-

151.  Inatype-justifying machine the com-.

bination of a typeway, a spacer-channel, a
raceway crossing the end of the spacer-chan-
nel and extending into the typeway, a series
of plungers in the raceway, each of a thick-
ness approximately equaling that of the
spacers, a gate for closing the raceway,
means for selecting one or more of the plun-
gers to inject the corresponding number of
spacers from the spacer-channel into the
raceway, and means for opening the gate to
permit the said number of spacers to pass. -
152. In a type-justifying machine the com-
bination with spacer-selecting devices, of a
typeway, a spacer-channel, a raceway cross-
ing the spacer-channel, and extending into
the typeway, a series of plungers in the race-
way at one side of the spacer-channel, each
of a thickness approximately equaling that
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of the spacers, and provided with distinguish- - -

ing selecting-wards, a reciprocating selector-
pawl arranged in engaging relation to the se-

lecting-wards of the plungers, and means op-.

erable by the spacer-selecting devices for
guiding the selector-pawl in or out of engag-

| ing relation to one or more of the plungers.

153. Ina type-justifying machine the com-
bination with spacer-selecting devices, of a
spacer-channel, a raceway crossing the chan-

“nel, a series of plungers in the raceway at one

side of the spacer-channel, each of a thick-

ness approximately equaling that of the

spacers, and provided with projecting wards
lecreasing in length from the first through
the succeeding plungers, a selecting - pawl
mounted to reciprocate in engaging relation

'to the wards, and means operable by the

spacer-selecting devices for guiding the se-
lecting-pawl in its required relation.to the
wards. _ :

154. In a type-justifving machine the com-
bination with spacer-selecting devices, of a
spacer-channel, a raceway crossing the chan-
nel, a series of plungers in the raceway at
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one side of the channel, each of 2 thickness
approximately equaling that of the spacers,
provided with selecting-wards which project
to a decreasing extent from the first plunger
onward through the series, a selecting-pawl
mounted to reciprocate in engaging relation
to the wards, a guide-plate for the pawl, and
means operable from the spacer-selecting
devices
ide-plate and thereby controlling the num-

or of spacers to be ejected from the channel.
155.
bination with a spacer-channel, a plunger ap-
proximately equaling the thickness of the
spacers in the channel, and movable trans-

versely thereto, a reciprocating pawl adja-

" cent to the plunget, spacer-selecting devices,

- and means operable by the spacer-selecting

20

devices for moving the pawl into and out of

engagement with the plunger. v
156. Inatype-justifying machine the com-

bination of a raceway, & spacer-channel ar-

.. ranged transversely to and opening into the
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raceway, a plunger located in the raceway to
reciprocate past the channel and eject the
spacers therefrom, & reciprocating pawl in
engaging relation to the plunger, spacer-se-
Jecting devices, and means operable by tie
spacer-selecting devices for guiding the pawl
either in or out of engaging relation to the
plunger. - e :

~157. In a type-justifying machine the com-

bination of a raceway, & type-channel ar-
ranged transversely to and opening into the
raceway, & series of plungers for ejecting

" type from the channel, arranged side by side

in the raceway and each of & thickness equal-
ing that of the type, spacer-selecting devices,
and means controlled by the spacer-selecting

devices for operating one or more of the

plungers. ) '

158. In a type-justifying machine the com-
bination of a raceway, a spacer-channel ar-
ranged transversely to and opening into the
raceway, a series of plungers in the raceway
at one side of the space-channel, each of a
thickness approximately equaling that of the

spacers, a gate adjacent to the spacers for |

closing the raceway on the opposite side. of
the channel from the plungers, spacer-select~
ing devices, and means operable by the
spacer-selecting devices for moving one OT
more of the plungers and opening the gate
for the passage of the corresponding number
of spacers. - \ ' -

159. Inatype-justifying machine, the com-

bination of a rotatable selector for determin-
ing the sizes of the justifying-spacers, and a
correcting device for advancing the selector
in accordance with the required correction.
160. Inatype-justifying machine, the com-

bination of & rotatable selector for .determin-

ing the sizes of justifying-spacers, and means
for advancing the selector to augment the

‘or controlling the position of the |-

n a type-justifying machine in com~

- e

size of the spacer or spacer combination in

accordance with the required correction.
161. In a machine for justifying type with
a series of spacers of different sizes, 8 rotata-
ble selector for the spacers, provided with se-
lecting means arranged in a cyelic order, and
a correcting device for movin
162. In a machine for justifying type with
a series of spacers of different sizes, a rotata-
ble selector for the spacers, provided with se-
lecting means arranged in a cyclic order upon

the selector; and a correcting device for ad--
bring the succeeding

vancing the selector to
selecting means into operation.

163. In a machine for justifying type with
a series of spacers of progressively-increasing

48

the selector to,
advance the eyclic order of selection.
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size, a rotatable selector for the spacers, pro-

vided with selecting means arranged in the

order of the sizes of the spacers, and a cor-
recting device for advancing the selector to
bring -into selecting position the selecting
means for the next larger spacer. ’
'164. In'a machine for justifying type with
a series of spacers of progressively-increasing
size, a rotary selector provided with a corre-
sponding series of selecting-wings arranged

85

go

in the order of the increasing size of the ~~

spacers, and & correcting device for advanc-

ing the selector to bring a different wing into .

its selecting position.

165. In a machine
type with a series of spacers of progressively-
increasing size, a rotary selector provided
with a corresponding series o1 selecting-
wings arranged in the order of the increasing
size of the spacers, means for rotating the se-
lector through the required number of cycles
of its movement to locate the required wing
in its selécting position, and a correcting de-
vice for advancing the selector to bring a dif-
ferent wing into selecting position for a
larger size of spacer.

166. In a machine for justifying lines of
type with a series of spacers of progressively-
incressing size, a rotary selector provided
with a corresponding series of selector-wings
arranged in the order of the increasing size of
the spacers, means for rotating the selector
through the required number .of cycles of its
movement to locate the required wing in its
selecting position, and a correcting device
operable when' the required size of spacer is
between the size thus selected and the next
largest size, to advance the selector and
move the succeeding wing into selecting po-
sition. ' '

167. In a machine for justifying lines of
type with aseries of spacers progressinginsize
by a uniform increment,
provided with a corresponding series of se-
Jector-wings arranged in the order of the in-
creasing size of the spacers, means for rotat-
ing the selector to locate the required wing in
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for justifying lines of
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its selecting position, and operating when the
required size of spacer is between two of the
regular sizes, to set in its selecting position
the wing for the next smaller size, and a cor-
recting device for advancing the selector to

bring the succeeding wing into selecting po--

- sition when the deficiency amounts to the in-

T

- 20

25

‘crement between the sizes of spacers. -

168.  In a type-justifying machine; in com-
bination with a rotatable selector for deter-
mining: the sizes of the justifying-spacers, a
correcting mechanism comprising means for
advancing the selector, and a guard-disk for

controlling the application of the advancing:

means in accordance with the extent of the
required correction. )

169. In a type-justifying machine, in com-
bination with a rotatable selector for the
justifying-spacers, & correcting mechanism
comprising means for advancing the selector,
a guard-disk for controlling the application of
the selector-advancing means, and means for
setting ‘the ‘disk in accordance with the re-
quired correction. - :

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

bination with & rotatable selector for the’

* justifying -spacers, a correcting mechanism
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comprising means for initially setting the se-
lector in accordance with the space measure-
ment or shortage of a line of type, means for
advancing the selector from' its initial posi-
tion to select a larger spacer or spacer combi-
nation, and means for modifying the rate of
advancement of the selector in accordance
with the required selection. :

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

bination with a rotatable selector for the
justifying -spacers, correcting mechanism,
comprising means for initially setting the se-
lector in accordance with the space measure-
ment or shortage. of a line of type, means for
advancing the selector.to select alargerspacer
or spacer combination, and a guard-disk for
controlling the application of the advancing
means in'accordance with the amount of the
required correction. -~

172. In a type-justifying machine, in com-
bination with a rotatable selector for the

* Justifying -spacers, correcting mechanism
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comprising means for initially setting the se-
lector in accordance with the space measure-
ment or shortage of a line of type, means for
advancing the selector to select a larger
spacer or spacer combination, and means for
returning the selector to its initial position. .
173. In a type-justifying machine, in ¢om-
bination with a rotatable selector for the

Justifying - spacers, correcting mechanism.

comprising means for initially setting the se-
lector in accordance with the space measure-

* ment or shortage of a line of type, means for
- advancing the selector to select a larger

65

spacer or spacer combination, and an oscillat-
ing guard-disk provided with means for con-
trolling . the application of the selector-ad-

844,568

vaneing means in accordance with the re-
quired correction.

174. In a type-justifying machine, in com-
bination with a rotatable selector for the
justifying - spacers, .correcting mechanism
comprising means for initially setting the se-
lector in accordance withthe space measure-
ment or shortage of a line of type, a ratchet
and a series of pawls for advancing the se-
lector from its initial position, and an oscil-
lating guard-disk for controlling the applica-

tion of the pawls to the ratchet to regulate

the advancing movement of the selector in
accordance with the required correction.

- 175. In a type-justifying machine, the
combination wit;ﬁ a rotatable selector for the
justifying - spacers, correcting mechanism,
comprising méans for initially setting the se-
lector in accordance with the space measure- -
ment or shortage of a line of type, a ratchet
and a series of pawls for advancing the se-
lector, and a fender for holding some of the
pawls out of operation during a portion of
their stroke. , ‘

/176." In a type-justifying machine, in com-

“bination with a rotatable selector for the

justifying -spacers, correcting mechanism ’
comprising means for initially setting the se-.
lector in accordance withthespace measure-
ment or shortage of a line of type, a ratchet
and a series of pawls for advancing the se-
lector from its initial position to select a
larger spacer or spacer combination, an oseil-
lating guard-disk, and a ‘fender for control-
ling the application of the pawls to the ratchet
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In accordance with the required amountof . -

correction. i

177. In a type-justifying machine, in com-~ -

bination with a rotafable selector for the
justifying - spacers, correcting mechanism
comprising means for initially setting the se-
lector in accordance with the space measure-
ment or shortage of a line of type, means for
advancing the selector in accordance with the
required correction, to select a larger spacer
or spacer combination, a ratchet-sector and
detent for detaining ‘the selector in the suc-
ceeding steps of its advancing movement, and
a switch-pawl for releasing the selector to per-
mit it to return to its initial position.
178. In’a type composing and justifyin
machine, in combination with the composing-
channels for the character-type, temporary
separators for the composed words and lines,
a channel for holding the separators in oper-
ative relation to the composing devices, and
means for ejecting the separators from the

lines, during justification, and for returning

them to their composing-channel.
179. In a type composing and justifying

machine, in combination with tem orary -

word and line separators, channels for the
separators located in operative relation to

‘the composing-machine, and provided with

separator-ejecting devices operable from the
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keyboard, means for eliminating the separa-
tors from the lines during justification, and

-means for returning them to their composing-

channels. :
180. In a type composing and justifying

machine, the combination of separators for |

the composed words and lines, separate chan-
nels for the separators arranged in coopera-
tive relation to the composing device, means
operable from the keyboard of the composing-
machine, for inserting the separators during
the composition, means for ejecting the sepa-
rators from the line during justification, and
means for returning them to their composing-
channels. . . :

181. In a type composing and justifying
machine, the combination of word and line
separators and channels therefor, located in
operative relation to the composing devices,
means for eliminating the separators from
the line, and means for returning the sepa-
rators to and distributing them in their re-
spective composing-channels. ‘

182. In a type composing and justifyin
machine, the combination of word and line
separators of differing length, composing-
channels therefor located in operative rela-
tion to the composing devices of the machine,
means for ejecting the separators from the
lines during justification, means for returning
the separators, and means codperating with
the differing lengths of the separators for dis-
tributing them in their respective composing-
channels. ‘

183. In a type composing and justifying

" machine, the combination of word and line
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separators of differing length, composing-
channels therefor located in cooperative rela-
tion to the composing devices, means for in-
serting the separators in the line during the
composition, means for ejecting the separa-

tors from the lines during justification, a con-

veyer for returning the separators, and means
for supporting the ends of the longer separa-
tors to guide them across the channel for the
shorter separators to their own channel.

184. In combination with type-handling
mechanism, a flexible conveyer, provided
with a pocket for receiving substantially the
full thickness of the type.

185. In combination with type-handling
mechanism, an endless flexible conveyer,
provided with a pocket for receiving substan-
tially the full thickness of the type.

186. In combination with type-handling
mechanism, an endless flexible conveyer,
provided with a longitudinal pocket.

187. In combination with type-handling
mechanism, an endless flexible conveyer pro-
vided with a longitudinal pocket of a width
and depth substantially equaling the width

" and depth of the type.

188. In combination with type-handling
mechanism, an endless flexible conveyer pro-

vided with a longitudinally-extending pocket

the width and -depth of

48

of a Width substantially equaling the width
of pieces to be fed, means, as pulleys, for

driving and guiding the conveyer, means for -

feeding pieces into the pocket, and means for
ejecting the pieces therefrom. o

189. In combination with type-handling
mechanism, an endless flexible conveyer pro-
vided with a longitudinally-extending pocket
of a width and depth substantially equaling
ieces to be fed,
means, as’ a system of pulleys, for driving
and guiding the conveyer, means for feeding
and pressing pieces into the conveyer, and
means for ejecting the pieces from the pocket
at their destination. '
~ 190. In combination with type-handling
mechanism, an endless flexible conveyer, pro-
vided with a longitudinally-extending pocket
of substantially the width and depth of

ieces to be fed, means, as a system of pul-
eys, for driving and guiding the conveyer in
its desired path, means for feeding the suc-
ceeding pieces tightly into the pocket, and
means for ejecting the pieces from the pocket
at their destination. ' . '

191. In a type composing and justifying
machine, employing temporary separators,
in combination with the composing and jus-
tifying devices thereof, an endless flexible
conveyer for returning the separators from
the justifying devices to the composing de-
vices, provided with a longitudinal pocket of
a width and depth suitable for holding the
separators tightly, means for feeding the
separators into the conveyer-pocket, and
means for ejecting them therefrom.

192. In a type composing and justifymng

machine employing temporary separators;
an endless flexible conveyer for returning
the separators from the justifying devices to
the composing devices, provided with a lon-
gitudinal pocket for holding the separators
tightly, means for transfering the separators
from the lines to the conveyer during justi-
fication and means for ejecting the separators
from the conveyer at the composing. de-
vices. ' ' ,
193. In a type-justifying machine, a chan-
nel for cylindrical separators, having a
stepped contour for guiding the separators in
an approximately parallel relation along the
channel.

194. In a type - justifying machine, -a
gravity-channel for cylindrical separators
having a stepped, zigzag contour for guiding
the separators in an approximately level po-
sition along the channel.

195. In" a type-composing machine, the
combination with the distributing and justi-
fying mechanism thereof, of means for auto-
matically conveying the justifying-spacers
from the distributing mechanism to the justi-
fying mechanism. : -

196. In a type-composing machine, the
combination with the distributing and justi-
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fying mechanisms thereof, of means for dis-

charging the justifying-spacers from their re-
spective channels of the distributing mech-
anism and means for conveying them to their
respective channels in the justifying mech-
anism. _

197. In .a type-composing machine, the
combination of spacer-channels appurtenant
to the justifying mechanism, and of spacer-
distributing channels appurtenant to tlll)e dis-

- tributing mechanism, means for automatic-

ally -discharging and conveying the spacers

from ‘their distributing to their justifying

r5
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channels, and meansfor advancing the spacers
along their respective justifying-channels.

198. In a type-composing machine,: the
‘combination of spacer-channels appurtenant
to the justifying mechanism, and of spacer-
ch&n,neis appurtenant to the distributing
mechanism, a series of chutes connecting the
-corresponding -channels of the mechanisms,
and means for advancing the spacers along
the justifying-channels from the connecting
-ends of the chutes. ~ A

199. In a type-justifying machine, the
combination of a spacer-channel, a follower
for yieldingly advancing the spacers-along
the channe%, means for replenishing the sup-

“ply of spacers behind the follower, and means

operable at & predetermined point in the for-
ward movement of the follower, to move the
follower back to engage with an additional
supply of spacers. '

200. In a type-justifying machine, the
combination of a spacer-channel, a follower
for yieldingly advancing the spacersalong the
channel, means for replenishing the supply of
spacers behind the follower, mechanism for
moving the follower back to engage with an
additional supply of the spacers, and a trig-
ger device for holding the said mechanism

- out of operation, and arranged to be tripped

to release the said mechanism at a predeter-

- mined point in the forward movement of the

45
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follower. )
201. In a type-justifying machine, the
combination of a spacer-channel, a follower
for yieldingly advancing the spacers along
the channel, means for replenishing the sup-

revolutionmechanism formoving the follower

back to engage with an additional supply of-
spacers, and a trigger device for maugurat-.

ing the revolutions of the said mechanism,
arranged to be tripped by the follower at a
predetermined portion of its forward move-
ment. - '

202. In combination with a type-justify-
ing machine, a leading mechanism, compris-
ing a plunger for inserting the leads between
‘the justified lines, and a plunger for advanc-
ing the column of lines and leads, means op-

" erable by the justifying mechanism for actu-

ating the plungers, and means for varying

ply of spacers behind the channel, single-

844,568

the amplitude of movement of the plunger-
actuating means to effect single or multiple
leading. - o

203. In combination with a type-justify-
ing machine, a leading mechanism, compris-
ing a plunger for inserting leads between the
justified lines, .and a ‘plunger for advancing

the column of lines and leads, a pivotally-.

mounted member for actuating the said plun-
gers, and means for.operating the said mem-
ber from the justifying-machine, adapted to
be attached at different radial distances from
the pivotal support of the actuated member
to vary the amplitude of its movementis.
204. In combination with a type-justify-
ing machine, a leading mechanism compris-
ing a plunger for inserting the leads between
the justified lines, a pivotally-mounted cam
for the plunger having a contour suited for
imparting a double reciprocation to the plun-
ger, and means connected with the type-jus-
tifying machine for imparting to the cam a
varying amplitude of movement in accord-
ance with the number of leads to be inserted.
. 205. In combination with a type-justify-
ing machine, a leading mechanism, compris-
ing a plunger for inserting the leads between
the justified lines, a pivotally-mounted cam
for operating the plunger, having a contour
suited to impart one or more reciprocations
to the plunger according to the number of
leads required, and means eperable from the
type-justifying machine for imparting to the
cam a variable amplitude of movement to
effect single or multiple leading. o
206. In combination with a type-justify-
ing machine, a leading mechanism compris-
ing a plunger for inserting leads between the
justified lines, and -a plunger for advancing
the column of lines and leads, pivotally-
mounted cams for operating the respective
plungers, having contours adapted to impart
one or more reciprocations to the plungers,
according to the amplitude of movement of
the cams, and means operable from the type-
justifying machine for imparting a variable

amplitude of movement to the cams for sin-

gle or multiple leading. ’

207. In combination with & type-justify-
ing machine, a leading mechanism compris-
ing a plunger for inserting leads between the
justified lines, a plunger for advancing the
column of lines and leads, cams for operating
the respective plungers,-and means for coup-
ling and uncoupling the cams to and from
each other. o

208. In a type-justifying machine, a word-
slide provided with means for separating the
line at the successive word-spaces and clamp-
ing the separate portions of the line.

209. In a type-justifying machine, a word-

slide provided with means for separating the

line at the successive word-spaces and clamp-

| ing the separate portions of the line and for
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releasing temporaty ép&cers from the line, in

combination with means for inserting the jus-

tifying-spacers, said word-slide being con-

structed to retain the justif{?ing—spacers dur-

ing the advance of the word to the galley.
210. In a type-justifying machine, a word-

“slide provided with means for separating the

line at the successive word-spaces and releas-

_ ing temporary spacers from the Jine in com-

ro

]

bination with means for inserting the justify-
ing-spacers, said word-slide being construct-
ed to retain the justifying-spacers during the
advance of the word to the galley. '
. 211. In a type-justifying machine, a word-
slide provided with means for separating the

* line st the successive word-spaces and clamp-

20

25

ing the separate portions of the line and for
releasing temporary spacers from the line in
combination with means for inserting the jus-
tifying-spacers, said word -slide being con-
structed to retain the justifying-spacers ahd
acting to advance the word to the galley.
212. In a type-justifying machine, select-
ing mechanism including a selector for select-
ing the same spacer in two or more of its po-

“'sitions, and means for determining by the

30
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pesition in which the selector is set, its cor-
recting movement for selecting a different
SpACeT. ,

213. In a type-justifying machine, select-
ing mechanism including a movable selector

by which the same spacer is selected through-.

out a certain range of its movement, in com-
bination with correcting mechanism con-
trolled by the position in which the selector
is set within such range of movement.

214. In a type-justifying machine, select-
ing mechanism including a selector adapted
to move step by step from the position in
which it selects one spacer to the position in
which it selects the next larger spacer and to
select the smaller spacer in the intermediate
positions, in combination with correcting
mechanism whereby the correction is de-
termined by tlie one of the intermediate po-
sitions in which thé selector is initially set.

215. In a type-handling machine, a series
of ejecting-plungers provided with projecting

wards of different lengths in combination

4.7

with means for engaging said wards to actu-

ate one or more of the plungers.
216. In a type-justifying machine, the
combination with a raceway and spacers

50

therein, of a -series of plungers adapted to -

eject one or more of said spacers in accord-
ance with the number of plungers operated
and provided with projecting wards of differ-
ent lengths, and means for -engaging said

 wards to actuate-one or more of the pli.ngers.

217. In -a machine for justifying lines of

60

type set with temporary word and line sepa- -

rators, the combination with space-inserting
mechanism for inserting justifying-spacers
between the words, of means for rendering
the space-inserting mechanism inoperative at
the end of a line. o ,

" 218. In a machine for justifying lines of
type set with temporary word and line sepa-
rators, the combination with space-inserting
mechanism for inserting justifying-spacers in
place of separators between the words, of
means for rendering the space-inserting
mechanism inoperative to prevent justifying-
spacers being inserted in place of the line-
separators. ) .

219. A locking device consisting of a num-
ber of interlacing leaves on the two members
to be locked together, and a clamping device
for the leaves. ' _

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

‘bination with the measuring and spacer-se-

lecting devices, a swinging segmental cumu-
lator operable by the measuring devices for
controlling the spacer-selecting devices.

221. Ina type-justifying machine, in com-
bination with the measuring and spacer-se-
lecting devices, a swinging segmental cumu-
lator controlled by the measvring devices and
provided with steps for modifying the action
of the spacer-selecting devices. .

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

“WALTER JAY ENNISSON.

Witnesses: =~
S. WINTHAL,
C. J. SAWYER.

70

8o

85

Qo



