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GTORGE ARTIIUR GOODSO\T OI‘ MINNEAPOLIS MI\TNESOTA ASBIGNOR TO

THE GOODSON TYPE CASTING AND SETTING MACIIINE GOMPANY

PROVIDENCE, RIIODE ISLAND

TYPE CASTING AND SETTING MACHINE '

SPECIFIC‘ATION formmg- part of Letters Petent No 609 098 deted Auguet 16 1898

Appheetmn ﬁled September 27, 1897 Semel No 653 187

(Ne model. )

To all whom w MAY CONCETTL:

SON, a subject of the Queen of Great Britain,
residing at Minneapolis, in the cotintyof IIen-'
5. nepin a,nd State of Minnesota, have invented
certain new and useful Improvementsin Type
Casting and Setting Machines; and Idohere-
by deolm e the followmﬂ* tobea full, clear, and
- exact deseription of the mventlon such” as
- 10 will enable others skilled in the mt to WhICh :

it appertains to make and use the same.

My invention relates to type casting and
- setting. machines, and is espeomlly deswned'l
to eﬂfeot certaln 1mprovements in the machine

15 disclosed in my prior United States patent,

view of increased efficiency.

To this end my invention oonslsts of the
novel devices and combinations of devices,

- 20 which will be hereinafter doeonbod and do-—
~ fined in the claims.

closed will be found to be substantially the | of the machine and will appear from the de-

-| tailed descr 1pt1011 and the definitions thereof
| to be given in the claims.

2 5 same a8 disclosed in my British Patent' No.

23,684 of 1894 and in my two pending appli=
~ cations B and C, filed January 25, 1897, under

Serial Nos. 620,613 and 620,614, respectively.
Asinthe m%ohme disclosed in my sald prior

in exactly thesame way as hand-set type.

- this end the machine operates automatically
35 under the control of a perforated representa-
tive strip previously prepared on another
machine, which may be distinguished as the |
On thle strip every
element of the composition, together with cer-

40 tain additional actions 1equned on the type
casting and setting machine, is represented |-

A oon'lposmn-ma,ohme &

by holes therein, and the said strip is fed

through this machine i in the reverse order of"
The -
45 required eomone for delivering the last pre-

viously-cast line of type-into the galley and

its making on the composing-machine.

for setting the justifier to:control the sizes of

 thequad- -types at word-spaces, S0 as tojustify
the line following, first take place before the ||

50 char ootol -holes of the stri ip come into p]a,y for

R

cation - space,

OF-

- S '.i‘ oontl 0111110' the electric oonneotlone to eet the
BeitknownthatI, GEORGE ARTHUR GOOD- ;

perts fo1 cestmn* the type of the proposed line

'111 SUGCGSSIOH

1eletes 0 tho ;]ustlﬁer' In my prior patent
the justifi cation- -space was always distributed

among the first four word-spaces to the right
or. from the end of the line as read in the

printed- column. By my present improve-
ment the JHStIﬁCthIOIl -space is distributed

Tect

two sizes of spaces or quads in the justified

| lines, and these.two sizes can only differ from
No. 530,481, of date December 4,1894, with a | e

each other by one unit of face. The sizes of

line, but there never can be more than two
sizes. With the justifier as shown in my

| prior petents there might and frequontly
- | would be three sizes of quads
Initsgeneral pr molples and inalar ge num- -

ber of its mechanisms the machine herem dis~

The other features of my mventlon relate

55

6o
| among all the word-spaces of the line or 80
| many theleof as may be necessary to e
the distribution in such a way as to have only

‘the quads may be the same. throughout the

to details of the mechanism in various parts

In thls as in my former machine the type

measuring the running width of type-face

body transversely of the face. Othelw'lse

75

- _p1 ~oduced are of the kind known as ‘“self-spac-
| ing” type, involving the unit principle. for
30 patents, the present. machine turns out as

30
its final produet justified lines of individual |

| and'the pomt prineiple of measuring the type-
type set up in a galley or form ready for use

To

stated, all the type are in running width of

face multlples of a common: unit and the
same unit of course measures the predotel--
mmed line which must be justified. |

“My improved machine is 111115t1etod in the

erel Views.
Figure 1 is aplan view of the meehme with
the parts shown as they would appear when

é.&ooompenyme‘ drawings, wherein like nota-
tions refer to like palts thr 0110*}101113 the sev-.

00

in position for casting a type in a line of five

word-spaces or six *emds and requiring the
95
Fig. 2 is a view, chiefly in

distribution of minus seven units of Justlﬁ-

| plan, but partly in horizontal seotlom with
some parts removed, othersbroken awa},and T
the pivoted frame which supports the ma- :
trix-block eaumwes tumed baekwmd mto an 100




- provider.

10

- parts shown in vertiecal section.

20

30

35

40

45

50
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1dle position for exposing the type- body mold
and other parts covered thereby in Fig. 1.
Fig. 31s aright end elevation of the maehme
with 1espeet to Kigs. 1 and 2, with some parts
removed and othels broken away. IFig. 32
is a detail showing some parts of the slack:-
I'ig. 4 is a front elevation of the
machine with some parts removed and others
broken away. Fig. 4*is a detail showing
some other parts of the slack-provider. Fw'
5 is a rear elevation of the machine with some
parts broken away, others removed, and some
Tlﬂ* 6 1s a
vertical section through a part of the ma-
chine, taken from right to left or lengthwise
of the bed appr 0X1mately on the two llnes s
2’ of TFig. 1, the section through the driving-
shaft and the bed being on the forward mem-
ber of sald two lines a,nd the section through
the matrix-block, mold, &e.,being on the rear-
ward member of said llnes lookmﬂ* from the
front. I'ig. 7 1s a vertical secmon taken
Crosswise of the machineonanirregular line,
but chiefly in a vertical plane, 13]11011“‘11 the
mold adjacent to the plunger and 13116 ma-
trix-block when in casting position, with some
parts broken away and others shown in ele-
vation looking from the right. Fig. S is a

detail in vertical section, taken crosswise of

a part of the machine f01 showing the rela-
tions of the matrix- block, the mold the de-
livery-nipple, and the g ﬂ,lley when the mold
Is in 1ts uppermost or casting position. Fig.
9 is a vertical section on the line 2 x” of luo
8, with the parts in the same position. I’w*
10 is a view similar to Fig. 8, but with the
mold and the deliver y-mpple 1n their lowered
position for delivering the type onto the gal-
ley-floor. Kig. 111s a vertical section on The
line &' M of 1110‘ 10, with the parts in the
same position. Fiﬂ' 12 13 a detail view,
partly in hor izontal section and partly in
plan, showing the relations of the cam-sur-
faces and levels to the vertically-movable
parts shown in Figs. 3 to 11, inclusive. Fig.

13 1s a plan view of a palt of the machme

with some portionsremoved andothers broken

away for showing the relations of the mold

to the type-delivery devices. Iig. 14 is a de-
tail in plan, showing ther elations of the mold
and a part of the galley to the type-holder,

the take-up device, &c., when the line Of
cast type 1s being delivered. IFig. 15 is a sec-
tional elevation of some of the parts shown
in Fig. 14. Fig. 16 is a detail in plan show-
ing the yielding plungers carried by the Mov-
able galley-head and some other parts. TFig.
17 is a sectionalelevation of some of the par fs
shown 1n Kig. 16. Fig. 18 is a detail in per-
spective Showmn‘ the pump-trip. Fig. 19 is
a plan view, on an enlarged scale, Showmn‘
the pivoted frame which supports the matrix-
block carriages detached with the matrix-
block in casting position. Iig. 20 is a ver-

65 tical cross-section through a pmt of the ma-

chine, approximately on the line x% %% of
. Kig.

1-, with some parts broken away and

| others removed, looking

| tions of some of the electric dewces

609,098

toward the left.
IFig. 21 1s a vertical'section, lengthwise of the
maehme, taken across the duvmmshaft 1n,
the plane of cam-wheel 1, but with sald wheel
removed, and showing the upper parts of the
machine in a plane &pproximately on a line

| through the galley, matrix-block, &e., look-

ing from the rear. Fig. 22 is a plan view
showing, full size, a specimen strip represent-
ing a line having five wmd-spaces Fig. 23
18 a detail in sectlona,l elevation in the plane
of the feed-slot looking from the right, rep-
resenting the feed dewceq for the smd stri ipin
their lowermest position with some parts re-
moved and others broken away. Fig. 24 is
a sectional elevation in a different vertical
plane, but in the same direction, showing the
thrust-pin carriage, which codperates with
the feed devices shown in TFig. 23, with the
parts in the same position as in I‘w 23. Ifig.

25 1s a view of the same parts shown in Fln |

23 in the same plane, but with the feed de-
vices in their uppermost position. Fig. 26is
a sectional elevation at right angles t0 Kig.
25, showing the feed devices and the thrust-
pin carriage in the same position as in Fig. 25,
together with some additional parts, with
some portions broken away. Fig. 271isa ver-
tical section taken lengthwise of the machine
across the driving-shaft and other parts in a
plane adjacentto the forward face of the nor-
mally .idle cam -wheel 6, looking from the
front. Fig. 281is asectional perspective view
of the justifier with some parts broken away
and others removed. Iig. 29 is a plan view

of the parts of the justifier which are located

on the bed of the machine, with some por-
tions brokeu away and the overlying parts
removed. = Ifig. 30 is a cross-section through
the justifier W1t11 some parts broken away.
Fig. 31 1s a detaill in sectional elevation show-
ing the justifier-escapement. Fig. 82 isa de-
tail, partly in plan and partly in horizontal
section, showing the relations of cam-wheel 6
and cam-slide 7 to the parts of the justifier,

75

8o

Go

95

100

105

110

the differential gearing for driving said cam-

wheel 6, and the eluteh deviee for throwing
said cam- wheel 6 into action between sucees-
sive lines under the control of the trip-hole
on the strip. Iig. 33 is a sectional elevation
of the parts shown in Fig. 32, together with
the additional parts of the justifier which
were removed from Ifig. 32 in the same posi-
tion as in Fig. 32-—to wit, under the extreme
pull from cam-wheel 6. Fig. 34 is a view
similar to Ifig. 33, but showing the same parts
as they would appear at the opposite extreme
of the cam-wheel’s revolution and with the
contact-blocks of the justifier as they would
appear when set for the given line: Fig. 35

1s a plan view of the Jllstlﬁel with the parts
in the same position asshown in Figs. 1 and 2.
Fig. 36 is a view, partly in plan and partly in
'hO]léOHt.{bl section, through the machine be-
low the level of the main bed- plate with some

of the parts removed for showing the rela-
Kig. 37

115

120

125

130




“the action of the cam-wheel 6.

IQ

' “ably setting the mold-plunger.

.

609,008 3

is a diagram view illustrating the electric | On the main béd-plate o arelocated a central

connections. Fig. 38 is a view showing the
Justlﬁcatlon chart. Tig. 39is a perspectwe
view showing the relatwns of the cam-slide 7
to some of the line-delivery devices under

detail in plan of some of the demees shown
in IFig. 39. Fig. 41 is a sectional elevation
ewssmse of the machine looking from the
left.

the stepped lever and stop devices for vari-

plan view, partly indiagram, showmﬂ* a modli-
fication of the Justlflel I‘lﬂ' 44 18 a similar

view showing a,nothel m0d1ﬁeat10n of the jus-

~ tifier.

20

25

40

35

- For convenience 130 the 1eader the following |
classification of referenc,es will be obser ved

to witb;

denote the main frame and othel fixed parts;
b and its powers to denote the driving-shaft,

d&c., the cams thereon being number ed from:.
1 to 6, inclusive; ¢ and its powers to denote

the parts of the cluteh and its trip for cam-
wheel 6, the main slide operated by said cam-

wheel bemﬂ' numbered 7; f and its powers to
denote the type-metal and its conducting
‘mechanism; ¢ and its powers to denote the

type-body mold and its connected parts; i

and its powers to denote the matrix-block, its

carriages, &e.; n and its powers to denote
the 1eptesentatlve strip and its feed devices;

p and ifs powers to denote the parts of the

justifier as shown on the machine; rand its

powers to denote the circuit connectlons or

- wiring; s and its powers to denote the parts

of the two-way switch; ¢ and its powers to de-

 note the type and then delivery devices, and

40

- not necessarilyin the order of their operation,
butin that orderdeemed to be most conducive

45,

50

55

0o

v and w and their powers to denote mﬂdlﬁ(}&—
tions of the justifier.

The parts of the machine will be speelﬁed

to brevity of statement and ease of under-
standing. Bearings and other fixed parts,
which are so obvious as to be necessar ily im-
plied, will not be assigned reference-letters,
except In so far as may be necessary to ren-
der operative parts distinet. Directions will

be taken from the position of an observer fac-
ing the machine, as shownin Figs. 1, 2, and 4.
~ The parts of thls machime thh are 1den-
tical with the parts disclosed in my prior
United States patent or my pending applica-
tions above identified will only be deseribed

herein so far as may be necessary to render
clear their functions in relation to the other
parts. Many of the details of the said for-
merly-disclosed parts will not be noted.
The frame, (see Figs. 1, 2, 8, 4, 5, 6, 7, 20,
21, and 27.)—The flamework of the machine

is composed of a box-like body, of the parts
~of which it is sufficient to distinguish the_

main bed-plate a, the lower floor or bed ¢/,
and the elevated shelf 158
is supported, as shown, on suitable legs a®.

Fig. 40 is a

FFig. 42 is a detail in pl.«m showing

Iig. 43 1s a

a and 1fs powem a' a?, &e., will be used to

pear.

twice.

This box-like body,

casting at a left-hand casting o’ afront cast-

ing o and a right-hand ecasting «’ which

castings are made fast to the bed and serve
to support various of the moving parts.

there is a pump-léver bracket a'.
ing a* has a pair of vertical guide-plates o

The driving-shaft and its cams, (see Figs.
1, 2, 8, 4, 5, 6, 21, 27, 32,33&11(13’1

6, inclusive.

- Dald ea,m -wheel
0 1s normally idle or loose on the shaft, but

may be thrown into gear therewith when de-
sired and is so thrown into gear automatic-

ally between successive hnes as will later ap-
The said several cam- whee__ls have _dif-
ferent cam-surfaces which will be noted in

connection with the parts opera,ted thereby.

,y 3, 27, 32, .
33, 34, and. 39. )—Thesaid normally idle cam- B

The cluich, &e., (see Figs. 1,

wheel 6 1s mounted on a sleeve ¢, which car-

The
_castings a* a® have pillow- blocks b a®, and
The cast-'

- T'his shaft is kept
On said shaft b6 are

QO

75

}- The
main shaft b is located at the right end of
the.machine and is provided w1thacomb1ned
driving-pulley and balance-wheel &’ for im-
parting motion thereto. -
in continuous motion.

mounted six cam- Wheels numbered from 1 to
Said cam-wheels 1 to 5, inclu-
Swe, are fixed to the shaft.

30 '

95

ries the sh1ftmo* member ¢* of a clutch, the .

formed on the hub of the constantly-running
cam-wheel 1. Theshifting clutch member c
is subject to the action of a shipper-lever ¢,

cam-wheel 6 and is subject to the action of a
spring ¢*, which tends to throw the clutch

'member (32 into engagement with the member
¢, but is 1101mally plevented from so doing
bv a spring-held armature-lever trip ¢, piv-
oted to the bed- -plate a and subject to the ac-
tion of a trip-magmet o

The sleeve ¢ ex-
tends through the body of the cam- wheel 6

and at its 0111:@1 end carries a gear ¢, which

engages with the larger member of a pair of

gears ¢® ¢, mounted to turn together on a

common stub-shaft ctl, _Sultclbly supported
from the frame.
with a gear ¢, fm med on the hub of the cam-
wheel 6. The gears ¢', ¢ and c¢¥ have the
same number of teeth, but the gear ¢* has
only half as many. = Ilence the e it ect of this

differential gearing is to reduce the speed

from the duvmmshaft and cause the cam-
wheel 6 to turn once while the shaft b turns
The cam-wheel 6standsidle until the

105

- Thesmaller gearc’engag es.

other member ¢’ of which cluteh is shown as .

100
‘which is pwoted to the profile face of smd |

L1100

115

I120

end of a line and is then tl'ipped into action.

by the energizing of the trip-magnet ¢

The said cam-wheel 6 will then make one

“ un-
der the control of the repr eseutatwe strip.

125

complete revolution, thereby first pullmﬂ‘ the '

slide 7 toward the 11ﬂ*ht and again S]l]ftlllﬂ‘
the same to its nor nml oridle pOblthl] toward,
the left and for- doing other work which will
’When sald cam-wheel 6 com-

later appear.

pletes its 1evolution 1t will be thrown out of
gear by the camming action between the up-
‘per arm of the b 1p-1ever c*’ and the free end

Igo |
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cylinder-bore below the piston.
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of the shipper-lever ¢, which are arranged | machine. The said pump-lev'er f1*is of bell-

The said slide 7, oper-
ated bythis cam-wheel 6, has numerous func-
tions in relation to the justifier and the type-
delivery devices,which will later be described.

T he type-metal and s conducting mech-
anism, (see Yigs. 1, 2, 3, 4,5, 6, 7, 8, 9, 10,
11, 12, 18, 21, 36, and 37.)—DBy a suitable
burner (not shown) the type-metal f is kept
in a molten condition in a suitable melting-
pot 7', located at the extreme left of the ma-
chine on a suitable bracket f*,which is insu-
lated from the machine-frame. From said
metal - pot the molten metal 1s conducted
through a metallic tube f°, terminating in a
delivery-nipple /* for coaction with the type-

body mold, as will presently appear. Inthe

melting-pot is located a force-pump of special
construction. (Best shown in IFig. 5.) The

pump-cylindercasting 7° is provided with the

cylinder-bore f°® and a charging-chamber 7,
which communicate with each other at their
lowermost level, and 1n the same are located
corresponding check-valves f®and f*. Of

these check-valves the cylinder member f8

opens outward and the charging-chamber
member 7 opens inward. The pump has a

divided or two-part piston f¥, pivoted to an

upper stem-section f1, which connects with
a horizontal arm of the pump-operating lever
In the pump-cylinder casting f° is lo-
cated a main supply-port 715, which when the
piston is in 1ts uppermost position 1s closed
thereby, but which when the piston 1s in its
lowermost position leads through the walls of
the piston-cylinder to the top of the charg-
ing-chamber ‘. With this construction on
the down or forcing stroke of the piston the
check-valve f° will open and the check-valve
7? will close, while on the upstroke the re-
verse action of said valves will take place.
Hence on the downstroke of said piston the
metal will be forced through the tube f° and
the nipple 7* into the mold and the charging-

chamber “will be loaded by the inflow of the

metal through the supply-port 7% between
the two members of the divided piston. On
the upstroke of said piston the return flow of
the metal from the tube and nipple will be
prevented by the closing of the check-valve
/8, and by the opening of the check-valve f°
the charge from the chamber f7can enter the
Hence with
this pump undue back suction at the deliv-
ery-nipple is avoided, thereby preventing the
backflow of the metal under the suction from

the return stroke of the pump - piston and
avolding the production of a hollow type.

Some difficulty was experienced in this re-
spect with the forms of pump shown in my
prior patent; but with this pump the diffi-
culty i1s entirely overcome. The pump-lever

f*is pivoted to the pump-lever bracket !

and 1s of the proper construction to insulate
the part thereof which takes hold of the pis-
ton-stem f* from the part which is connected
to the said bracket ¢! and the body of the

crank form, and to the lower arm thereof 1s
adjustably attached a rod f, which extends
to cam-wheel 1.and is provided with a roller

71 which works in a cam-channel f*° on the

front profile face of said cam-wheel 1, as best
shown in Figs. 1,2,and 21. Thesaid pump-
lever f* isalso subject to the action of astrong
spring 17, acting opposite to the said cam-
channel £, asbestshownin Ifigs. 2, 4, and 18,
forimparting the downstroke of the pump-pis-
ton with a quick action when so permitted by
said cam-channel /%, The lower arm of said

pump-lever f1? is provided with alateral pro-

75
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jection f1%,adapted to be engaged by the outer

arm of aspring-lever f%,whichatitsinnerend
underliesthe upperarm of a lever /¥, subject
toaspring f¥and anelectromagnet f%°. These
parts 718 to %, inclusive, (best shown in Fig.
18,) operate as a pump-trip, so as to prevent
a cast until the time desired. As will later
appear, the common return-wire from all the
parts which require to be set by the electric
connections under the control of the repre-
sentative strip while casting a line extends
through the pump-trip magnet f**, and when
this magnet f* is energized the armature-le-
ver ¥ will be pulled down, thereby permit-
ting the spring-lever f*’ to be thrown down
at its outer end and releasing the pump-lever,
so as torender the same subject to the pump-
spring 17 when permitted by the cam-chan-
nel 1% Provision is also made for the pre-

vention of any action by the pump, whether

the pump-trip just described 1is released or

not, at a time when the pivoted frame which

supports the matrix-block carriages is turned
back into an idle position, as shown in Lig.
2. Tor this purpose the cam-rod roller f%° is
provided with a stud /%, (shown best in Iig.
2,) which may be engaged by a notched lever
7*, (shown best in Figs. 2 and 21,) which has
an upwardly-projecting arm 7%. The said
arm % underreaches the said pivoted frame
supporting the matrix-block carriages, and
when the said frame is in working position,
as shown in Figs. 1 and 21, the said frame
will hold the said arm f*in a lowermost posi-
tion against the tension of a retracting-spring
%,  Hence when the said frame 18 turned
backward the spring f*° will become opera-
tiveto throw down the rear arm of the notched
lever f* and cause the notch in the same to
engage over the said stud 7% on the roller /¥

of the pump-rod and hold the same from any

action under thestrain from the pump-spring
17 s0 long as the said pivoted frame remains
turned back in its idle position. 'This device,
made up of the parts /% to f*, inclusive, is
therefore a safety-lock for preventing any
action of the pump when the pivoted frame
supporting the matrix-block carriages 1s not
in its working position. This safety-lock is

of value because it is sometimes desirable to
operate the other parts when said pivoted
frame is turned back without operating the

| pump.
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 the cgalley-floor at a lower level.
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'T-he conducting-tube f*for the molten metal |

7 has sufficient spring to permit alimited up-
and-down motion of the delivery-nipple f/*in
respect to the mold. The mold also has a
limited up-and-down motion for coaction with
the matrix-block at an upper level and with
I'he mold
also has a lateral movement for shifting from
the casting to the ejecting position and re-
versely. The relations of the sald parts for
the said motions are best shown in Figs. 6 to
12,inclusive. Referring tosaid views, it may
be seen that the nipple f"‘ is carried by a slide
7#, mounted for vertical movement between
ﬂ‘uldes 7%, fixed to an angular bracket ¢,
Which In turn is mounted for vertical move-
ment between guides ¢lf, fixed to a vertical
web of the central casting a*. The said nip-
ple-slide 7*' is beveled at its lower end for
cooperation with the Inner or cam end of a
bell-crank lever f*°, which is pivoted fo the

- bed-plate a, as shown at 3 with its outer

. .,25

~duce its camming action on the nipple-slide
f<i regardless -of the vertical motion of said

30

or long arm ehtendmw te cam-wheel number
4. The inner or cam end of said cam-lever
J* works over a cross-piece ¢° carried by the
vertically-movable bracket ¢4 so as to pro-

bracket g* itself.

_ The outer or long arm of
sald cam-lever

a profile cam-surface f°' on the front face of

40

sald cam-wheel 4 and to a codperating spring
/%, working opposite to said cam-surface /2.,

- The mpple slide 7** is subject to a spring %
- 35

for throwing the same downward when per-
mitted by the cam-lever J*.  This up-and-
down motion of the delivery-nipple f*is com-
mon to this and the machine shown in my

- prior patent and has for its obvious purpose
to move the nipple into and out of the bottom.

~ormouth of the mold-cellg. Said nippleand

-plained in my prior patents.
~down motion of .the nipple in codperation

the whole of said tube in practice are closed
into an electric eircuit (not shown) supplied

| Wlth a low tension or quantity current for

maintaining a constant temperature in the
said tube and nipple, while permitting the
melting-pot to be remotely located, and 1311@1 e-
by avoid heating the mold, all as fully ex-
By the up-and-

with the centering-pin, which acts on the top
of the matrix-block when in casting posilion,

- as will presently be noted, the matrix-block

55

and the mold are clamped fogether from

above and below, and this up- ‘and-down mo-

tion of the mpple f* serves also to prevent

the heating of the mold, which would other-

- wise oceur if the tmpple was 1in . contmuous

6o

contact with the mold. Stiff
between the front casting a® and the outer

springs ¢* react

ends of the mold member g°, to be presently
noted, and serve to effect the necessary end-
wise Cl’melnﬂ* action between the mold mem-
bers ¢* and ¢® when in casting position. The

up-and-down motion of said &D‘THI&I bracket

g*, which supports the mold membels can
better be further considered after first d_esc_ll 1D-

1% is subject to the action of

.97‘-

mold is raised or lowered therewith.
‘nipple-slide £#, hitherto noted, must move
independentiy on the said angular bracket g4,

. poqwlon |

W §

Ing more flﬂly.the parts of the mold, whieh-

will be treated under the next heading.
Type-body mold, (see Figs. 1 to 15, 20, 21,
36, and 37. )—The type body mold is made up
of the members g, g and ¢ and of these
members ¢’ ¢g* move from casting position to

ejecting p051t10r.1 and vice versa, on the an-

gular section g°. Of the said members g g3
which move on the angular section ¢°, the
member ¢ is the mold-plunger and is em-

braced by the two members ¢g°, and when in

casting position the three members ¢’ ¢? ¢3
cooperate, as best shown in Figs. 2, 13, and
41, to form the mold-cell ¢, as in my former
patents and applications. The angular mem-

75

30

ber ¢°, however, is now carried by the verti-

‘cally-movable anﬂ*ular bracket ¢¢, noted when

considering the delwely nlpple-shde Rl and
the motions thereof. This bracket g* .is

~mounted foran up-and down motion, as hith-
erto stated, which is best shown in 1“1'3*5 8 to
12, 1nelus1ve

- Referring to said VIBWS Cit will
be seen that the said bracket g* works be-

tween fixed guides a'l, made fa,st to a verti-
‘cal web of the central casting ¢* as hitherto

noted. At its lower end the said bracket

‘g* is provided with a roller ¢% which is sub-

ject to the action of the inner or cam end
of a bell-ecrank lever ¢7, pivoted to the bed-
plate ‘¢ by the same pwot

lever 7* for the nipple-slide 7. The outer

or long arm of said cam-lever ¢” extends to

the cam-wheel 4 and is subject to a profile
cam-surface ¢°® on said cam-wheel, as best

'qhomn in Fig. 6, and to a cooperating spring

g’, as best ‘shown in Kig. 12 The said ver-

| tically-movable bracket g* is also subject to

a pair of springs ¢, tending to throw the
same downward into its lowermost position
whenever so permitted by the said (,a,m -lever

ﬂ'ular bracket g4, as best shown in Figs. 8 and

Hence under the up-and- dOwn motion
of the bracket g%, under the codperation of
the cam-lever ¢” and thesprings ¢, the whole
As the

under the codperation of its cam-lever f** and
spring f*°,it is obvious that the said lever f~
must have a limited rocking motion up and

down atitsinnerorcamend. Thisissecured
by allowing a little lost motion at its Joint

with the pivot-pin 7%, "As will later appear,

same horizontal plane.

the mold-cell. .
my former patents the matrix-block waslifted

ofe

05

f3 as the cam-

I00 -

105

The angular or bed member ¢° of the
mold is ﬁted to the horizontal part of the an-

110

115

I20

the matrix-block 72 moves constantly in the
Aftera type has been

cast the matrix-block % and the mold must be
separated in order to éject

125

the cast type from
In my machine disclosed in

away from the mold, while the mold remained '

stationaryin the casting position. Then the

movable members of the mold were shifted
ldterally in the same plane, as when at cast-
ing position, to bring the same into ejecting
ThlS 1n: tmn 1eq1111 ed the ga,lley-~

T 30-'
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‘sition for ejecting the type.
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floor to beat a Io-we1 level than the bottom of |
“the mold-cell when in ejecting
‘additional devices had to be provided—such,

position, and

for example, as shown in my pending appli-
cation, Serial No. 620,613, hitherto noted—
in order to pull the type down onto the gal-
ley-floor. DBy the up-and-down motion for

‘the whole mold herein disclosed I am able to

simplify the construction and get beiter re-
sults. Otherwise stated, I now provide an
up-and-down motion, as above described and
best shown in Figs. 8 to 12, for the whole
mold,which permits the matrix-block to work
constantly in the same horizontal plane and
nevertheless enables the proper clearance to

be provided between the matrix-block and

the cast line of type when the mold 1s 1n po-
The mold is now
pulled down from the matrix-block before it
isshifted laterally,or, more accurately stated,
before its members ¢’ and ¢* are shifted lat-
erally to bring the same into ejecting position;

and when the parts are in ejecting position
the bottom of the mold-cell is exactly on the
same level as the floor of the galley, and
hence when the type are ejected from the
mold no farther pulling-down action is re-
The parts areshown in cast-
ing position in Figs. 8 and 9 and In ejecting
posuzlon in Ifigs. 10 and 11. This construc-
tion therefore constitutes a material im-

provementover the construction disclosed in
“my prior patents and applications.

The means for eﬂ?ectlnn‘ the lateral motion
on the mold members g’ g* are the same as in
my prior patentsin order toshift the said parts

laterally from casting to eJectm position, so

40

~as to bring the mold- cell in line with that sec-

tion g% of the delivery-channel formed in the
vertical wall of the mold member ¢°. For this
purpose a pair of levers ¢**, pivoted to the bed-
plate a, embrace the said mold members g’ ¢°

~at their upper ends and are connected to a

45

50
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- rial No. 620,613, above noted.

6o

“rear profile face of said wheel.
ver g¥is forked at its rear end to embrace the

member ¢,
of the members ¢’ ¢* ¢ is exactly like the

shifting cam-lever ¢'3, which extends to the
cam-wheel 4 and is provided with a roller g%,
working in a cam-channel ¢%°, formed on the
The said le-

driving-shaftbasaconvenient means of hold-
ing the rear end of said lever 1n proper work-
ing position, as best shown in Fig. 6. The

mold members ¢’ ¢°* move on the member ¢°

under a binding-bar ¢'°, supported by posts
g*, rising from the horizontal part of said
In its details the mold, made up

mold disclosed in my pending application, Se-
These detalls
are of such a character as to permit the mem-
bers g’ ¢* to be tightly clamped together side-
wise when in casting position, with the mem-
bers g* tightly clamped endwise against the
vertical wall of the member ¢° and to permit
a free in-and-out motion to the plunger ¢’ with
respect to the members ¢* at all other times.
The mold members g* g° are also of the proper

construction to permit cooling-water to be con- |

sta,ntly circulated therethrou gh;

willlatermorefully appear.

to the

Forthe pur-
poses of this case 1t has not been deemed nec-
essary to illustrate or describe these details
of the said mold.

The mold-plunger ¢’ is subject to a spring

g%, tending to pull the same outward, as best

shown in T]O”S 7 and 41, for eoopeletwn with
a series of SEOps g and a stepped lever g®
(best shown in IFigs. 1, 2, and 41 and certain
other parts) to variably set the mold-plunger
as required for the production-of type of dif-
ferent sizes in running width of face. The
said stops g%, or five thereof, are subject to
armature-levers g* and m ‘i,g'nete g*',which are
energized under the control of the represen-
tative strip, as in my former patents and as
Thesaid stepped
lever g* is pivoted to the top of the front cast-
ing a® and overlies another lever ¢g*, pivoted
same pin ¢g**. The lever g* has slot-
and-pin connection, as shown at ¢ in IFig. 42,
with a slide ¢*%, mounted in a suitable guide-

way on the top of said castinga’. Thestepped
lever g** is of bell-crank form, and a spring g+,
applied to its very short arm, tends to throw
the same rearward, so as to clear the stops g*.
The underlying lever g* carries a gage-screw
g*, which forms the back-stop or point of co-
action between the stepped lever ¢g* and said

cage-lever g*°. IHence under the action of the
spring ¢* the stepped lever g%, gage-lever g,
and the slide g*°, connected to said oage-lever
by the slot and pin ¢*°, normally stand at their
innermostlimit,with the said slide g**abutting
the outer end of the mold-plunger head, as
bestshownin Figs.7and 42. Thesald head of
the mold-plunger ¢', marked the same as the
plunger, is bifurcated and its two jJaws em-

brace the left end of the cam-operated eject-

ing-lever g* with sufficient clearance between
the jaws to permit a certain independent
movement of the mold-plunger g’ under the
action of its spring ¢, as will presently be
more fully noted. Theright end of the eject-
ing-lever ¢* has a r011e1 which works in a
cam-channel ¢*, formed on the periphery of
the cam-wheel 4. The said ejecting-lever g*
is pivoted at ¢®. To the head of the mold-
plunger ¢ is fixed a piece ¢g**, which over-

7o
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reaches the slide ¢*® and is provided with a -

slot ¢®, properly constructed to permit the
lateral movement of the mold members ¢’ g*
from casting to ejecting position and to en-
cage a pin g3, rising from said slide ¢g*° at the
limit of the mold-plunger’s ejecting motion
under the action of the cam-lever g* for in-
suring a sufficient inward movement of the
slide (}2" and the levers ¢* and ¢* at the time
required for affording the necessary clearance
to permit the stops 919 to be set by thelr mag-
nets ¢g*t. The said slotted piece g* works un-

der a keeper g*,which servesto keep the outer
end of the same in place and is of the proper
construction to permit the up-and-down mo-
tion of the mold hitherto noted. Five of the
several stop-pins ¢’ work through gage-slides
g* at their upper ends, which slides g*® are

120

125

130




- mounted in suitable guides in the casting af-
and are subject to gage-screws ¢°,which limit

609,098 - - A o

the outward movement thereof and serve as

‘a means of properly gaging the stops ¢'* when

set for intercepting the stepped lever g* and
the mold-plunger ¢', asrequired. The gage-
screw g%, carried bythe gage-lever ¢*, serves

- to acecomplish the same result for the sixth or

~ fixed member of said stops g'°.

10

g°.

Iience the

whole six of said stops ¢'” may be set, as re-

quired, for the work to be dome thereby.
Otherwise stated,these gaging devices permit
the necessary adjustment for the stops ¢!, so
as to produce the type of the proper size when
the stops are set to intercept the stepped le-
ver g** and the mold-plunger ¢, as best shown
in Ifigs. 1, 2, and 41. Having regard to the
action of these parts for manipulating the
mold-plunger ¢', the cam-actuated lever g*
throws the mold-plunger ¢ inward, as re-
quired, for ejecting the type when the mold
is in ejecting position and also retracts the

mold-plunger ¢’ sufficiently far only to clear
fixed or angular mold-section
The clearance between the jaws of the
plunger-head and the inner end of said cam-

the relatively

lever g* then permits the mold-plunger ¢' to

~move on outward under the action of its re-
- tracting-spring ¢* until the stepped lever g*

- 30

35

| (}19

is intercepted by the set member of the stops
When the mold is in ejecting position,

the stepped lever g* is held in its innermost
postition by the spring ¢**, so as to clear the

~stops g, as hitherto noted, and at that time

the proper member of -the magnets g 1S ener-
o1zed by the electrical connections under the

~ controlof the str ip for throwing up the proper

__ 40

stop to mtercept the stepped lever and mold-
plunger,as just hitherto desceribed. Theseac-
tions are similar to my prior patent; but the
provisionofthegagingdevicesfor seeurin’ gthe

~ proper adjustment of thestops and the provi-

sion of the parts g* and g* for positively mov-

~ing theslide g®® inward at thelimitof the eject-

45

50

- ver g%, as best shown in Figs. 1 and 2.
lever ¢ is a lever of the secoud class, with

ing action are of the nature of improvements
oversaid prior patent. The said gage-screws
g work in an angular plate g%, fixed to said
front casting a®, as best shown in Fig. 42.

Said eJectmﬂ‘ cam-lever ﬁ“ for the mold- plun-
ger ¢’ is pivoted by the pin ¢® to a'shifting-

bar g*, which extends rearward to a cam- 16—
This

its left end pwoted to the rearmost: p&rt of

550

central casting a* and its right end provided
with a roller thh 18 sub;]eet to the action

- of two cam-surfaces g*, formed on the periph-

6o

ery of the normally idle cam-wheel 6 and
having between the same at diametrically
opposlte points two passes g** at the proper
places to permit the roller of said cam-lever

to pass from one to the other of said cam-

surfaces g, In the normal or idle position
of said cam-wheel 6, occupied during the east-
ing of a line, the parts will be in the position
Shown in Figs. 1 and 2, with the forward
member of said eam -surfaces g*, as shown

ment in a suitable frame /.

in said views, holdmﬂ' the cam- lever ¢ shift-

ing-bar g%, and. pwot pin g* at their forward
]1m1t;,, but as soon as the last type of the given

70

line is cast and the trip-hole on the stlip has

tripped the cluteh: and thrown the normally

idle cam-wheel 6 into action the other mem-

ber of said cam-surfaces g* will come into

play, thereby shifting the cam-lever ¢%, bar

g%, and pivot-pin ¢* rearward and holding

initial part of the turn of the cam-wheel 6,
and thereby causes the ejecting-lever g* to
impart a long stroke to the plunger ¢' at the
proper time f01 pushing the type held in the

75

the same by the other member of said cam-
surfaces g*! for a half-turn of said cam-wheel
6. 'This shift of the pivot g occurs at the.

80

section ¢ of the delivery-channel outward be-

yond the same onto the floor of the galley.

Otherwise stated, this extmmdmmy stroke

pushes that part of the line which ; 18 held in

the channel-section ¢’ of the galley-wall into
proper position for the action thereon by the
galley-head at the proper time. At the end
of the half-turn of the normally idle cam-

wheel 6 the roller of the cam-lever g* runs.
through the opposite memberof the two passes
g, and thereby restores the parts g% g% to
-their normal or forward position under the
control of the forward member of said cam-

surfaces g*, as shown in Figs. 1 and 2.

Qo
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" The further devices and the actions there-

from required to deliver the cast type will be

consldered under the heading *‘ type- dohver'y
devices,” to be later deser ibed.
The matriz- block, (see Figs. 1, 2, 3, 4 5,.0,

7,8, 9, 10, 11, 19, 20, 21, 37, and 41.)—The
| matmx bloek h has on 1ts undel surface or

face the required matrices arranged inrowsin
two directions and is provided onits back with
centering - holes in corresponding arrange-

ment for permitting the matrix-block to be
brought into casting position for any desired
type bya two-way movement of said matrix-

block. The details of the constr uction of this

100
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-maftrix-block 7 itself for insuring accuracy

and perfection of said matrices and accur aACY

in the location of the centering-holes at a low

cost were all set forth in my prior patent, and

it 1s not deemed necessary to repeat the same
The said matrix-block /» is mounted on
a small carriage /', adapted to move on guides -
h? tr ansvelsely of its main carr 1age h’, whlch_

here.

is mounted for forward-and- bacl&:ward move-
The frame At is

I15

20

pivoted by hinge-bolt /° to suitable bearings .

projecting from the rear part of the central
casting a* which arrangement permits the

said frame B¢ and all the pa;rts carried thereby

to be turned over from the working position

125

(shown in Fig. 1) into the idle position (shown

in Fig. 2) for exposing the mold and the other
To the car--
riage A/ by slot-and-pin connection A%, is at-.
tached the forward end of a lever h?, pwoted_
The rear end of the -

underlvmw parts of the machine.

to the main carriage h°.

130

lever- 7 is subject to the action of a.cam A%,
pr o;jectmn from a slide h" which is mol:unted
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LA on the cam-wheel 1.
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t0 move transversely of the frame /i* and the

main carriage A% The said slide i’ projects

toward the dl‘lVlllﬂ‘-&h&ft and is subject to the

action of one member of a three-arm cam-le-
ver h'% pivoted to said frame A%

ed to engage a roller /i'' at the rear end of the
main carriage #>. The third or right-end arm
is subject to the action of a cam-lever A%, piv-

oted to the shelf ¢ of the main frame and sub-
ject at ils right end to a profile cam-surface

h?is subjeet to the action of a spring Al, tend-
ing to pull the same toward the front. T'he
transverse carriage n' has at its left a down-

turned lip 7%, which is constantly engaged

by the upturned right end of a bumper-slide
'S, as best shown in Ifig. 6, which sliding
joint permits the matrix-block to move for-

ward and backward with its main carriage /2%,

while always maintaining connection with the
said bumper-slide A,
connects by a link A" with an arm A'%, piv-
oted to the left casting «® and subject to a

spring 'Y, tending to throw the same toward |

the left and carry with it the said bumper-

slide 2' and.the transversely-movable or

small matrix-block carriage . Ilence from
the spring A't, before noted the block comes
under tension tomove toward the front, while

from the spring A the block comes under

tension to move toward the left. “The cam-
surface 71'° on cam-wheel .6, through the cam-
levers hA** A 1Y, moves the matrix-block to-
ward the right and toward the rear into an

‘extreme or initial position, thereby setting
the said springs 2* and A under tension for

moving the same in the opposite direction as

soon and as rapidly as permitted by the said

cam-surface 2%, Inthis movementof the ma-
trix-block 7 under the tension from said two
springs 2 and A" the block will move on the
resultant line of the two forces, or, otherwise
stated, any particular matrix will take a di-
agonal or shortest-path course from its initial
to its casting position. In this movement of
the block its forward travel is determined by
a series of stops ~A*,spring-seated and adapted
to engage with a downturned lip 7*! on the
main carriage /i* when thrown up by their ar-
mature-levers 1% and magnets /5., These
stops are ten in number, nine being subject
to magnets and the other or forward member
belng ﬁxed, and hence by the same the ma-
tl‘lX-blOC]{ may be intercepted in any one of
ten different positions in its forward travel
for selecting the row containing the matrix
desired. L1keW1se in its movement toward
the left under the action of said spring AY
the said bumper-slide A%, and hence the ma-
trix-block i, may be intercepted by any one
of a corresponding series of spring-seated
stops 7*, which are under the control of cor-
respondlnn‘ armature-levers 2% and magnets

h*, for selecting the individual matrix “from |

the Tow. The stops I, which variably inter-

~cept the matrix-block in its forward move-

"Another .
and longer arm of said cam-lever 2'%is adapt-

The main carriage

Said bumper-slide A'*

of the matrix-block.

ment, may therefore be called the ‘“ row-select-
ing” stops, and the stops /**, which variably
111tereopt the said matrix-block in its move-
ment toward the left, may therefore be called
the “‘individual” stops. It should be noted
that in this diagonal or positioning movement

of the matrix-block forcasting the said springs

Wt and L' can only move the matrix-block

carriages in the two opposite ways as rapidly

as the cam-surface 1'% on cam-wheel will per-

‘mit. Hence the matrix-block is controllied in

both directions and is intercepted by the set

“members of said stops without jar or back-
lash.,

The said stops for intercepting the ma-
trix-block are set by their respective magnets
when the said block is thrown to the extreme

of its right-hand and rearward travel into

its idle or initial position under the action

of said cam-surface ['° on cam-wheel 1 and
the coOperating levers A A A7,

hitherto
noted, when the said magnets are energized
under the control of the representative strip,
as will later appear. Of the said two sets ot
stops 7? and /* nine out of each set are sub-
. / .

ject to magnets, and the tenth of each set is
a fixed stop, not requiring any magnet, 1nas-
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much as it measures the extreme movement -

The matrix-block makes
these two extreme movements under the ac-
tion of its springs 2! and A" whenever none
of the movable stops are thrown up, and this
extreme movement in each direction brings
into casting position a high surface on the

face of the block for codperation with the

type-body mold to produce gquads. Ience

~whenever word-spacesare reached on the con-

trolling-strip no movable stop need be thrown

~up for positioning the matrix-block, and this

permits the word-space hole on the strip to

Dbe used for controlling the connections to the

mold-plunger-stop magnets by way of the jus-
tifier, as will later appear, over the escape-
ment branch of the working circuit to pro-
duce quads of the desn"ed size for justifying
the line.

The rows from front to rear on the matrix-

block all contain matrices of the same size of

face. As there are only five sizes of face for
character-type,ranging fromtwo to five units,
several rows on the matrix-block are devoted
to matrices of the same size. This grouping
of the matrices into rows of the same size per-
mits the magnets controlling the row-select-
ing stops for the matrix- block and the mag-
netb controlling the positioning of the mold-
plunger for the corresponding character-type
to be grouped and connected up in series, as
will later appear.

The pivoted frame /* for the matrix-block
carriages is provided with a yoke /%%, in which
is mounted the spring-seated eentering-pin
8. The said centering-pin is subject to the
action of a loose head /*, carried in the hori-
zontal arm of a vertically-movable plunger
1%, The plunger 1*°is mounted for vertical
movementin suitable fixed guides or bearings
It projecting from the central casting a.
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- The stem of said plunger is plowded with a ] holes on the back of the matrix- bloek ‘The
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cam-lever A%,

composed of a fixed part it and a
fixed part rises from the _yol{e e,
-Thls keeper is of the proper construction to

h*, which

..1ts lowermost posu:mn but by raising the fi

arooved nut or collar 2%, which is embraced
by the forked forward end_ of a three-armed
This cam-lever A% is pivoted
to a projection from the main casting at h%.

The two arms of this lever A%, standmfr ap-

proximately at right angles to each other are
provided with rollers h35 and 7%, 1espeetwe1y,

which aresubject to the action of a peripheral

cam-surface 2°’ onthe cam-wheel 4. The stem
of the plunger /* is encircled by a stiff spring
1%, reacting between the collar A% and the
lower member of the fixed guides #%. - Under
the action of the cam- surface h*" on the roller
h* the plunger h* is forced downward against

the spring 7%, thereby depressing the spring-
seated centelmmpm h*® and causing the pin

to center the matrix-block £ in easting posi-
tion and clamp the same to the type-body
mold. Later the same cam-surface A%, act-
ing on the roller 2% of said lever A%, will rock
the sald lever in the opposite direction and
force the plunger 2* into its uppermost posi-
tion.

cam-wheel. The plunger 2% is provided with
a stiff flat spring A%, which overreaches the
loose head A*° and serves as a safety device to

prevent breakage under the clamping action

of the plunger hgﬂ on the centering-pin A%,
The spring h* is strong enough to resist the

required clamping strain, but WIH yield,if nec-.
essary, toprevent breaka ge of the parts under
The loose head °A* is |
subject to the keeper 4 on the horizontal arm

the action of the cam.

of the plunger, which prevents said head A%

from falling out of place when the plungeris’
turned to one side.

When in working posi-
tion, the free end of the horizontal arm of the
plunn‘el 1s adapted to be engaged b} a keeper
finger-slide

permit the up-and-down motion of the plunger
A within the limits required, while prevent-
ing the plunger from turnmo' in its bearing-
n'mdes Il as long as the finger-slide /% is in
11~
ger-slide /% the plunﬂ*er may be dlsenn*aﬂ'ed
from its keeper and turned to one mde f01
permitting the pivoted frame 74 to be turned

backward, as shown in Fig. 2. When the said
pivoted frame /*is in its working position, it

rests on pillow-blocks a8 and o, Txed , TeSpec-
tively, to the central casting a4 and the left-

hand casting a’, as best shown in Figs. 4 and
10.

When down in wor king posmon said
frame is held by a suitable spring-catch A%

riging from the central casting a?, as best

Shown in Fig. 21.
Under the spring movement on the matrix-

block carriages the matrix- block is approxi-

mately brou ﬂ*ht Into proper position foralin-
ing the Seleeted matrix with the type-cell ¢

of the mold. The spring-seated centering-

pin 2*is then forced downward by the plunger

]zﬁ‘” into the proper member of the centering- |

The spring /*® will assist in this action
and keep the roller ;% in contact with the

~of its propelling-springs i and B,
At this point the consideration of the cast-
ing action may be dropped until after the rep- =

29,
that the said stmp 18 prowded ‘with evenly-

strip in said view.

lower end of the pin . A%* is conical, and the

| said centering-holes on the back of thea block

are bell - mou‘ohed or of reversely-conical
shape, and hence under the downward move-

ment of the pin the matrix-block will be
brought to the exact position required for cen-
termﬂ the selected matrix in casting position.

The m&tl ix-block A is so mounted as to have

suificient play for this centering action when

the pin 2*is depressed in the p1 oper center-
ing-hole. -

Before the centering-pin 72 is depl essed by
the mold - plunger %% the type - body mold

reaches casting position. Then under the co-

operation of said centering-pin 72,25 from above
and the cam-actuated blaeket g* from below
the matrix-block and the mold are tightly
clamped together. The pump is then tripped
through ,the connections_under the control of
the strip, and the cast takes place as quick
as the pump-cam channel f'° on cam-wheel 1
will permit. After the cast is made the mold
is pulled down away from the block, as hith-

erto described, and the cam- smface hidon

cam-wheel 1 becomes operative through the
cam-levers 21 A 18 17 to restore the matrix-
block to initial position against the tension

1esentatlve stripand the electric connections
are described.

The strip arnd its feed devices, (See Fl“‘S
1 to 5, 21 to 26, and 37.)—A specimen of the

TepY esentatlve strip n as it comes from the

composing-machine is shown full size in Fig.
By reference to said view it will he seen

spaced feed-holes 7" on one margin and with a
series of working holes differ ently located

crosswise of the stri ip between the dotted lines
whichmark the feed-spaces.

These working
holes represent all the controlling actions re-
quired from the strip and are dlstmgmshed
by the wording which appears a,d,]acenﬂ; to the
As the stripisfed through
the type casting and setting machine.in the

reverse order of its makmﬂ' on the compos-
ing-machine, ashitherto noted the first work- -

ing hole Whlch comes into actwn is the tmp-
hole marked with the word ¢ Trip.” Thiscon-
trols the connections to the trip-magnet ¢t for
the clutch, thereby throwing the normallyidle
cam 6 into action for impar tmm* motion to the
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slide 7 and shifting the mov&ble member s’ of

the two-way switch and doing other work, as

will later appear. At the next feed-step on
the trip the three holes marked ‘¢ Justification

125 -

holes” comeintoactionfor contr ollmﬂ' the con-

nections on the setting-circuitfor energizing

three sets of magnets used 1o set _thl_ee_cmr.e-
sponding sets of stops for positioning three

partsof the justifier. During these two feed-

130

steps on the strip the normally idle cam-wheel

6 makesits complete turn and isagaintripped
out of gear into itsidle position. “Thereafter
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shelf a-.

the character-holes in the strip come into ae- |
tion in sucecession for controlling the connec-
tions to the magnets which set the stops for

positioning the matrix-bloeck and the mold-
plunger for the character-type for the first
word. Then the word-space hole comes into
action, controlling the connections over the
escapement branch of the working circuit
and through the justifier to the mold-mag-
nets for positioning the mold-plunger to make
quads of the required size to justify the line.
These actions are repeated in succession un-
til the end of the line, when the trip at the
head of the next line will come into action for
agaln tripping the clutch to start the cam-
wheel 6, as before. The ends of the line are

‘distinguished on the said strip by the heavy

broken transverselines.
are suffi

The character-holes
ciently distinguished by beingin feed-

spaces directly opposite the corresponding

characters of the line indicated just outside
one marginof the strip. The word-spaceholes
are indicated by the word ‘“Space.” Thesaid
strip n, properly prepared, comes to the type-
casting machine in considerable quantities
wound on a suitable spooln® The said spool

‘n* i8 Joosely journaled in the prongs of a suit-

able forked holder n3 rising from the frame-
shelf a® near the front end of the machine,
as best shown in Figs. 1, 3, and 4. At this

‘point the strip is subject to a slack-provider

which, as shown, comprises a guide-keeper
having a body portion n*and a spring-latch
n°.  As best shown in Figs. 4and 4, thelateh
n° is subject to a base-spring nS, which will
hold the same in either its open or closed po-
sition. The said guide-keeper embraces the
strip andis carried by the upperend of a stem

or rod 7', which extends downward through

the post of the holder n®to a cam-lever 78, as
best shown in Figs. 3and 3*. The cam-lever
n° is pivoted to a part of the frame at n° and
is subject to alight spring n'%, working oppo-
site to the cam-wheel 5. The spring ! en-
circles the rod n’ as shown, and reacts be-
tween the shelf a’and a collar n!' on the rod.
Under the coodperation of said cam-wheel 4
and the light spring »!° the proper motions

are imparted to therod n” and the keeper ntn’

to give a light pull on the strip downward at
a time when the strip is held stationary at

-the feed devices, as will later appear, so as

to pull off from the spool a sufficient portion

of the strip to afford a slack section therein,
upon whichthe feed devices of said strip op-

erate. The said feed devices are best shown
in Ifigs. 23t026. Referring to Fig. 3 and said
views Iigs. 23 to 26, the saidfeed devices will
now be noted. In passing from the slack-
provider the strip n next moves through a
guide-keeper n', projecting from the ped-

estal n'®, which contains the feed devices.

The said pedestal n'? is bolted to the frame-
In its travel through said pedestal
the strip » moves over a bed-plate n!¢ and

underneath guide-keepers n'° and %!, which
‘overreach the margins of the strip. Of these

Cross - bar »n®.
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guide-keepers the member 7! is pivoted so

as to swing to one side for the insertion and
removal of the strip sidewiseinto position on
the bed-plate for the action of the feed de-
vices and the thrust-pin contacts r*, which
form part of the electric connections, which
will later be described. A vertically-mov-
able plunger n!’is suitably guided on the
pedestal and carries at 1ts upper end a feed-
needle n'%, which works downward through
a guide-hole n' in the bed-plate n** and the
fixed keeper n'., DBelow the bed-plate the
said plunger carries another feed-needle 1,
which is pivoted to the plunger for rocking
motion in the line of feed. The upper end
of the rocking feed-needle n* playsin a feed-
slot 72°! of the bed-plate n'%, which is in line
with the guide-hole n' for the other needle
n'®. These feed-needles n'® n* engage the
marginal feed-holes n' of the strip n in suc-
cession for imparting the feed motion there-
to. The stem of the feed-plunger n'? extends
to the horizontal arm of a bell-crank lever n?®,
pivoted to a part of the frame, as best shown
in Figs. 23 and 21. This cam-lever n® is
subject to a spring 7n* and to a. peripheral
cam-surface n* on cam-wheel 3. Under the
coOperation of sald spring and cam-surface
n* n** the said plunger n'" receives an up-
and-down motion at the proper times for the
work required. The mneedle - lever 7% is
formed with three arms, two of which are op-
posite in a horizontal plane. At the limits
of the up-and-down motion on the plunger
n'* the right arm of said needle-lever n*, as
shown in Figs. 23 and 25, becomes subject to
pins n*°, which rock the same in the line of
feed. 'The other or left arm of said needle-
lever becomes subject to a spring-latch n?,
carried by the plunger for holding the needle
at the extreme left-hand limnit of its rocking
movement. 'The vertical arm of the needle-
lever n* is subject 1o gage-screws n*, car-
ried by the plunger for fixing its throw. The
thrust-pins 7* are mounted in an angular
block or carriage n*°, the horizontal part of
which overreaches the bed-plate 2!* and the
vertical part of which is subject to the ac-
tion of the feed-plunger n'". The vertical
part of said carriage 7*® works on a suitable

seat or guideway n*’, formed on the face of

the plunger n'". This seat n® is of sufficient
length to permit a limited independent mo-
tion of the plunger n'" with respect to the
thrust-pincarriagen®®. The said carriage n
18 subject to the outer end of a piston-spring

1n*, the head of which works in a eylinder n®

against a spring n*, as best shown in Figs.
21 and 26. With this construction the said
spring n* will hold the thrust-pin carriage
7n* in any position where set by the plunger
.,nl’i’_
pin carriage n* are kept in place in respect
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The feed-plunger n'" and the thrust-

130

to the vertical wall of the pedestal #*® by a _

Having regard now to the

action of these feed devices, the parts are
| shown in their lowermost position in Figs.
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23 and 24, and at this time it is obvious that | essary to unwind the strip from the sp

the upper needle n'® is holding the strip and

- that the lower or rocking needle n¥® is in

10
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position to engage the next forward hole of
the strip under the upward motion of the
plunger n'%,
gages the strip before the upper needle n'S
clears the strip. Then under the continned
upward movement of the plunger n' the right

arm of the rocking needle n* will strike the

upper member of the fixed pins n% and rock

‘the needle into the position shown in Fig. 25,
thereby feeding the strip forward one step.
~Under this upward stroke of the plunger n!*
the thrust-pin carriage »® is also carried
upward to its limit and will there be held by

the piston-spring »%, as shown. in Fig. 26.
1he throw on the rocking needle n% is so ad-
Justed as to impart a slight overfeed to the

strip, and the parts are so arranged, as shown

in Fig. 25, to leave the said needle n® free at
that time for a limited backward motion.

Then on the initial part of the downstroke of
the feed-plunger the upper needle n*® will en-

gage the next rearward hole on the strip be-
fore the needle n*° withdraws from the strip,
and thereby pull the strip backward the least
bit and accurately center the same at the

- pointrequired for cooperation with the thrust-
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pins 7%, ‘During thiscentering action on the

strip by the upper needle n'S the thrust-pin
carriage 7*® is held up by the piston-spring
After the strip has thus been properly

o,
centered by the upper needle n'® the over-
hanging head of the plunger »'" will engage
with the thrust-pin ecarriage #* and pull the
same - downward -therewith throughout the
rest of its downward stroke, thereby bring-
ing all the parts into the position shown in
Figs. 23 and 24. - This separation of the plun-
ger '’ and the thrust-pin carriage 7* and the
addition of the other devices for permitting
a limited downward movement of the feed-
plunger before the thrust-pin carriage is
moved downward therewith permits the rock-

ing needle 7% to be adjusted for a slight over-
feed and the upper needle n'® to operate with |
the centering action on the strip,-as ahove

described, and these features constitute a

material improvement over the feed devices

disclosed in my prior patent. By actual prac-
tice 1 have found that with the use of these
improved feed devices the strip can be fed

~and centered with absolute precision, as
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required, for proper cooperation with the
thrust-pin contacts 4. Of course it will be re-
called that these two devices act on a slack
section of the strip supplied under the con-
trol of the slack-provider, as deseribed. This
preventsany tearing of thestrip. The slack-
provider n* n°, &e., acts on the strip near the
spool at a time when the pressure from the

spring-seated thrust-pins 2%, not passing

through the working holes of the strip, is on
the strip, thereby holding the strip at that
point under much more friction than is neec-

The lower needle n* thus en-

- For convenience the upper needle n'® is
spring-seated and provided with a handle 73
for permitting the needle to be raised by

‘hand, whenever sodesired, for any purpose—
such, for example, as the removal and inser-
the strip into and out of working po-

tion of
sition. - R
At this point further consideration of the
strip may be dropped urntil the justifier, the
wiring, and other _
Thejustifier,(see Figs. 1,2, 3, and 27 to 38.)—

A justifier of course is a device for controlling

variablespacing devices. In mymachine the

justifier controls variable word-spacing de-

vices. The word-spacing device on my ma-

chine is the mold-plunger ¢', which may be
variably set by the electric devices under the

gy

parts have been specified..

16 SLI he spool 2
‘under the action of the Slack-prbvidem R
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control of the strip for making quads of six
different sizes, ranging from one to six units -

of space, for use at word-spaces. In my ma-
chine, therefore,the justifierisadevice placed
in electric connections of the working circuit

| 90 -
for controlling the mold-plunger, so as to pro-

duce quads of the required size for justifying

the line. The principle and the actions of
the justifier can- therefore be more readily
understood after tracing the wiring; but it is

convenlent for locating some of the wiring to

specify the parts of the justifier at this point:
Referring especially to Figs. 27 to 38, in-

clusive, the parts of the justifier will now be

noted. Most of the parts may be located in
Figs. 28 and 29. - With a main-lead contact p

constantly cooperates a traveling contact p’,

having a step-by-step movement under the

control of an escapement which will presently

be described. The traveling contact p’, ac-
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cording to its position, also codperates in suc-

cession with a pair of shifter-contacts p%
With the contacts p* codperate contacts made
up of a series of divided members all marked
with the same reference-letters p®. Two of
these contacts p° are located on the bed, so
that the same are always in contact one with
each of the contacts p? - Two others of said
divided. contacts p® are carried on a fixed
inswlating-block p* and constantly codperate

with a pair of cont'aet—-f;ﬂgers_ % The con-

tact-fingersp®are carried by insulating-blocks
p° and may be set to codperate with the same
or any two adjacent members of a pair of
branch-lead contacts numbered 1 to 6, in-

clusive, located on a branch-lead board %7,

of insulating -material. The numbers 1 to

I1C -
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6, indicating said branch-feed contacts, are

arranged in the order of the sizes of the quads

produced under the control thereof. The

fixed block p*, movable blocks p% and .the

fixed block p” are all carried by a removable
frame p% which when in position brings the
said parts in proper location for codperation
with other parts of the justifier located on the
bed of the machine.  The wiring from the
| branch leads on the branch board p”and from

125

136




the contacts p3 is so dlsposed that contact-

fingers marked with the same reference-let-

tels will engage with corresponding cells of

2 mercury-.box 7”, located on the bed-plate a.
The movable blocks p® are under tension from
springs ¥ to move toward the left, but may
be variably intercepted by any one of six

- spring-seated stops p!, subject to armature-
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to throw the said shifter toward the left; but |
the long arm of said lever p™ may be inter-
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~capement, as best shown in Hig. 29.
“bed -plate ¢ of the machine is located the

levers p** and magnets p'®, and thereby be

properly positioned for codperation with the
desired members of the branch-lead contacts
on the board p‘. The pair of contacts p* are
sultably insulated from each other and are
carried by a shifter p'.
gaged by a lever p'¥, which is pivoted to the
under surface of the main bed-plate a and is
subject tothe action of a spring p', tending

cepted 1n any one of five different positions
by a series of five stops p!%, subject to arma-
ture-levers p®*and magnetspto.
p¥ for setting the stops p™ and the magnets
p¥ for setting the stops p!™ are set under the

control of the representative strip, as Wlll_

later appear.

It has been noted that the tmvelmn' con-
tact p' moves under the control of an escape-
ment. Asshown, this escapement comprises
a pair of racks p*’ and p*., with the latter or

smaller member p*! mounted for a slip mo-

tion on the other under the tension of a
light spring %, as best shown in Figs. 29 to
31, Said two racks cobperate with a spring-
dog p*, carried on the upper arm of an ar-
mature-lever p*, subject to a magnet pP*,
which is energized at word-spaces under the
control of the strip. The escapement-racks
p* p* are mounted on the bed of the ma-
chine and are held by suitable guide-keepers
p*. The long rack p* has at its opposite
ends a pair of projecting fingers marked with
the same reference as the rack itself. The
left member of said rack-fingers »* takes
hold of the insulating - block which carries
the traveling escapement p’, as best shown
in Ifigs. 28 and 29, and the other member of
said rack-fingersis taken hold of by the right
end of the retmctmﬂ‘-%plm P~ of the es-
On the

cam - slide 7 noted when considering the
clutch, which is related to the ca,m-wheel 6,
as best shown in I'igs. 27 and 32 to 34, in-
clusive. 'T'his slide 7 has an upturned outel
end p*°, which is adapted to engage behind
the movable blocks p° as best shown in Figs.

129, 33, and 34, and has also an offset arm 1329

which is adaptedto engage with the right-
hand member of the rack-fingers p% and a
corresponding angular projection from the
shifter p*%, as best shown in Figs. 29 and 32.
At 1ts right end the slide 7 is plowded with

a roller pﬂ“ working in. a ecam-channel p* in
the profile face of said cam- -wheel 6. When

this cam-wheel 6 is tripped into action, as
hitherto noted, the said cam-channel »3 will |

The shifter p'*isen-

‘nets under the control of the strip.

Themagnets

Jever g*.
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 move the slide 7 from the pomtwn shown in

Fig. 27 into the position shown in Figs. 32
:;:md 33 and then back into the position shown
in Figs. 27 and 34.  Under the movement of

said slide 7 toward the right the parts will

assume the position shown in Figs. 52 and
33, or, otherwise stated, the movable blocks
75, the shifter p*, and the escapement-racks

2° p*! will be drawn toward the right into an

extreme or initial position against the ten-
sion of their respective retracting-springs,
hitherto noted. During this time the stops
i for intercepting the blocks p® and the
stops p!" for intercepting the shifter p** will
have been thrown up by their respective mag-
‘Hence

75

30

as soon as said cam-channel p°! on the wheel 6

causes the slide 7 to move toward the left
the said movable blocks »° and said shifter
p* will move backward under the tension
from theirretracting-springsuntilintercepted
by their respective set stops, or, otherwise
stated, the parts will assume the position
shown in Figs. 34 and 35. 'T'he escapement-
racks will of course be held in thelr initial
position by the escapement-dog p¥, as best
shown in Figs. 29 to 51. Thus the parts of
the justifier will be set for any given line,
which, as shown, is for the line represented
on the strip in Fig. 22—to wit, a line of six
words or five word-spaces.

At this point the consideration of the justi-
fier may be dropped antil after the wiring has
been specified.

The wiring and the swilch, (see Figs. 3, 21,
26, 27, 36, and 37.)—It will be most conven-
ient to first note the switch. As best shown
in Ifig. 27, the cam-wheel G operates a pivoted
lever s, which at its lower end takes hold of
the upper or movable member s’ of a two-way
switch. The fixed member s° of said switch
is located directly below the member s', and
has double the number of contacts compared
with the member s for codperation with the
member s in two different positions to estab-
lish what arelaterdistinguished asthe* work-
ing” and -the ‘“setting” circuilt connections.
The switch-leversis operated by the same pro-
file cam -surfaces g* which were hitherto
pointed out as operating the cam-lever g* for
shifting the fulerum ¢°! of the type-ejecting
The roller on the switch-lever s
also works through the passes ¢g* in exactly
the same way. Normally the forward mem-
ber of said cam-surface g* on the cam-wheel

6 holds the movable member of the switch- -

board at the rear or as shown in Figs. 3 and
37, but at the proper time will throw the
same forward and hold the same there for a
half-turn of the cam-wheel 6. When in its
rearmost position, the working-circuit con-

‘nections are established, as shown in full

lines in the diagram view Iig. 37, and when
in its forward position the setting-cireuit con-
nections are established, as shown in dotted
lines in sald diagram view Fig, 37.

QO
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Ifor tracing the wiring attention is directed
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especially to the diagram view Fig. .37, ]

- From any suitable source of electricity the

I0 . _
chine to the mercury-wells 7% at the top of

current can pass over supply-wire r to an in-

sulated spring-contact ', depending from
shelf a?.

The said spring-contact ' is in po-
sition to engage a contact-strip 7% fixed on
the periphery of cam-wheel 4 during a little
over one-half turn of said cam-wheel. Hence
during that time the current can pass to the
driving-shaft 0 and over the frame of the ma-

- the thrust-pin carriage n®. The thrust-pins

15

20

35

40

45
50

35

- marked on the diagram with numbers indi-
cating the sizes of face which they control,
and the other wire * extends directly to the
~common return-wire 7 from said mold-mag-
nets gL

e

r* have L-shaped projections at their upper
ends, as best shown in Fig. 24, the depending
portions of which dip constantly in the mer-
cury-wells 7°. Thence the current ean reach
the thrust-pins 7%, and whenever the carriage
n* is lowered such of the pins-* as pass
through the perforations in the strip can
reach the insulated mercury-wells 7%, which
are located in the bed-plate nY, over which
the strip passes. Thence sections of wires 7
connect to corresponding mercury-wells 7% at
the bottom of the pedestal '3, as best shown
in Figs. 21 and 26. Corresponding sections

of the same wires 7° lead from eighteen of the

mercury-wells r° to eighteen contacts bearing
the same reference located on the movable

‘member s’ of the two-way switch. From the
30 vel ( 1Sl
ber s®of said two-wayswitch extend two sets of

opposite sides of the center of the fixed mem-

nine wires, shown in full lines. Therearset
lead to the nine magnets A%, which control
what has been called the ‘“row-selecting”

stops 1 for intercepting the matrix-block

in its forward movement. The forward set
r® of said wires, shown in full lines, lead to
the nine magnets 2*, which control the mov-
able members of what has been called the
‘“individual” stops A2* for intercepting the
matrix-block in its movement toward the left.

EFrom said fixed member s?of said switch also

extend two sets » of six wires, shown in dot-
ted lines, which lead to.the magnets p®,
which control the movable members of the
series of stops p'!, which intercept the blocks
p° of the justifier for properly setting the
same. From the central part of said fixed

switch member s* extend four wires 7% shown

in dotted lines, to the magnets »', which eon-

‘trol the movable members of the stops p'* for
variably intercepting the lever p® and set-

ting the shifter p* of the justifier. - -

I'he return -wires from the row-selecting
magnets 7*° unite into five wires 711 72, of
which the four members 7! extend to corre-
sponding members of the mold-magnets g%,

IFFrom individual-stop magnets #2
the return-wires all unite to a common wire
7%, which is shown as uniting with the wire

7 and through the same with the wire 7.

The wire r'* extends to the pump-trip mag-

net 7, whence wire 7' leads back to source.

- KFrom the justifier-magnets p® the return-
wires unite to a common wire 7%, leading back
to source, and from the justifier-magnets p'®,
controlling the shifter-stops, the wires unite

to a common wire 7%, leading back to source.

Irom one of the mercury-wells 7% a wire 718
extends to the escapement-magnet p* of the
Justifier. From said magnet p*areturn-wire
r? extends to the main-lead contact-strip p
of the justifier. Thence the current passes

over the traveling contact p’ and the set con-

tacts of the justifier to the proper member
of the numbered branch-lead contacts on the
branch board p*. - Thence the current passes

| (:)VGI' -the pro‘pe.]_"'_'me'mbef of the six Wires Tzﬂi

13

70

75

80

five of which lead one to each of the five
mold-magnets ¢g*!, and the other or sixth mem-

| ber of which leads to the return-wires 2 and
r*and over the same to the pump-trip mag-

net /. From another of the mercury-wells
r> a wire 7* extends to the clutch-trip magnet
¢’,-whence a wire r* extends back to source.

- As hitherto stated, the movable member s’

of the switch normally stands as shown in the

e

diagram view Fig. 37, or in position to es-

tablish the circuit connections over the wires
shown in full lines and distinguished as the
working circuit. ‘When the movable mem-
ber of the switch is shifted forward to its op-
posite position, it will stand in position to es-

tablish the connection over the dotted-line.

wires distinguished as the ‘“setting-circuit.”
Otherwise stated, the spring-seated thrust-
pins 7* to the number of eighteen may be used

for a double purpose at different times—to

wit, to set the parts of the justifier when the

I0C

movable member of the switch is in position

to establish the setting -circuit conneetion
and to position the stops for the matrix-bloek

105

and the mold-plunger when the movable mem-

ber of the switch is in its normal position, or
that taken when it establishes the connec-
tions for the working circuit.” One of the

IIC

other members of the twenty thrust-pins 74

and its cooperating parts is' appropriated to

the trip-circuit, which is always available,

and still another of said thrust-pins r*and its
cooperating parts is appropriated to the es-
capement branch of the working circuit for

‘cobperation with the space-holes and the jus-
tifier to control the position of the mold-plun-

ger for making
justify the line. I SR
~ With the exception of the changes required
by the addition made to the justifier in the
present machine the wiring just -hereinbefore
described is substantially the same as in my
prior patent. Let it be noted that all the re-
turn-wires from-the working circuit or mag-

quads of the desired size to

nets which control parts which codperate,

115

I120

125

when: casting the type of a given line, unite
to the common return-wire 4, which leads to

‘the pump-trip . This insures the proper

130

timing of the release for the pump, and of

| course no cast can take place at any other
time. It should be further recalled that
when the escapement branch of the working




circuit is (3_&116(1 into action by the space-holes !

~on the strip the matrix-box assumes an ex-
- treme position toward the front and toward

IO

20

- line of six. words or five spaces.
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~ unit lead on the branch board p°.
or left member of the shifter-contact p* co-

the left under the action of its retracting-
springs, thereby bringing the block in posi-
tion for cobperation with the mold to cast a
quad, as hitherto stated. | __
Of course the working holes on the strip
must be made on the composing-machine by
a bank of punches devoted to the same pur-
poses as the bank of thrust-pins 7%, so as to
bring the holes in proper position crosswise of

‘the strip forcooperation with said thrust-pins

r* on this type casting and setting machine.
The action of the justifier, (see Figs. 23,
29, 37, and 88.)—The wiring having been lo-
cated, the action of the justifier can now be
readily traced.
- In the drawings, the parts of the justifier
are shown in the positions required for the
production of the line of type, properly jus-
tified, whichis represented on the stripshown
in Fig. 22. By reference to this view it will
be seen that said line reads ‘‘to simplify
spacing and justification must.” This is a
_ It should be
further noted that ““fi” is a logotype. The
predetermined column-line, for which the
machine is arranged, has one hundred and
thirty units. The normal quad isthree units.
The charactertype range from two to six units.
The quads may range from one to six units.
If measured, it would be seen that the words
above quoted and represented in Fig. 22, if
normal quads were used, would more than
fill out the line by an excess of seven units.
Otherwise stated, there must be justification

by way of subtraction amounting to seven

units, or, using a convenient notation, minus
seven units of justification-space must be dis-
tributed. The machineisconstructed to jus-

tify lines ranging from five to nine words or

lines having from four to eight word-spaces.
The type are made and set up from the right
toward the left, in respect to the reading-line,
when in print. The justifier is constructed
to permit a possible number of five steps or
escapements tothe traveling contact p’ before
it passes off from the right member onto the
left member of the shifter-contacts p?; but
the shifter may be set so that the traveling
contact p' will make this shift at an earlier
desired number of steps. In the drawings

~ the shifter is shown as set to permit the said

traveling contact p’ to make three steps on
the right member before passing to the left
member of said shifter-contacts p®. The right
member of said shifter-contacts p* codperates
with the sectional contacts p°® and that mem-

;60 ber of the contacts p°, carried by the blocks

0% which is set for codperation with the two-
The other

- operates over the sectional contacts p® with

65

that member of said contacts p® which is set
to cooperate with the one-unit lead contact on
the branch board p?. IHence during the first

609,098 .

three steps of the traveling contact p’ the es-
capement-circuit will be closed through the
two-unit member of the mold-magnets ¢*,
and during the remaining two escapements
for the given line the escapement-circuit will
be closed through the one-unit member of
the mold-magnet g*.. llence for the first three
escapements or spaces to the right two-unit
quads will be made, and for the remalning
two escapements or spaces to the left hair-
spaces or one-unit- quads will be made,
Otherwisestated,the quads expressed In nums-
bers according to size of face will read in the
printed line from the left toward the right 1
1 2 2 2. The normal spacing would have
been 3 3 3 33. Henceit is obvious that the
seven minus unifs of justification-space have
been distributed and that the given line
(shown in Fig. 22) will be justified.

Suppose the line had contained eight word-
spaces and required the distribution of minus
seven units. Then the parts of the justifier
would have been so set that the traveling
contact p’ would coact for one step or escape-
ment only with the shifter-contact p® to the
right and for the remaining seven steps with
the shifter-contact »* to the left, and the con-
tact-fingers p° would have been so set that

the member thereof codperating with the

rigcht-hand member of the shifter-contacts p*
would rest on the three-unit member of the
branch-lead contacts on the branch board p°,
while the other member of said contact p°
would rest on the two-unit member of said
branch-lead contacts. Ilence the quads ex-
pressedinnumberswouldread 2 22 2 2 2 2 5,
and comparing this with the normal spacing

it will be seen that the minns seven units

have been distributed. Suppose, again, a

line of six word-spaces requiring a distribu--

tion of eleven units of justification-space by
way of addition to the normal spacing. In
that event the parts of the justifier would be
so set as to make five quads to the right of
five units each and one quad to the left of
four units, or, expressed in numbers, the
spacing would read 4 5 55 5 5. From these
concrete examples it must be obvious that
the justifier must have parts capable of be-
ing set to do three things—to wit, to make
quads to the right and to the left of a given
point of shift in every line and to effect this
shift at an earlier orlater time in the line, as
may be required. In other words, only two
sizes of quads are ever made, and these never
differ from each other by over one unit. The
machine is constructed to justify lines hav-
ing from four to eight word-spaces, as before

stated, and to distribute among any of said

lines justification-space ranging from one to

‘eicht units by way of subtraction and from

one to fifteen units by way of addition.
Reconsidering the concrete examplesabove
noted, if asked to state why the justification-
space should be distributed exactly as stated
the answer is that the wiring from the fixed

| member of the switchboard s° to the justi-
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fier-stops magnets p®* and p are arranged

to accomplish that result on an arbitrary
principle, according to a predetermined
scheme of justification, worked out to effect
the most even distribution possible. This
predetermined distribution is indicated on
the chart shown in Fig. 38. Referring to
sald view, it will be seen that the chart is

shown as composed of four columns of three

rows of circles in each column. The circles
are further grouped into sets containing five
series of three each, each set being distin-
guished by the heavy-line circles at the head
thereof. To the left of each set, inside the

chart, will be noticed either a negative or-

i

positive number representing the justifica-
tion-space. Outside the margin of the chart

- will be noticed another series of numbers for

20

25

each set, reading from four to eight down the
column, and these represent word-spaces or

lines ranging from four to eight spaces.

Reading the rows crosswise in each set the

number within the right-hand circle or third

row of the column represent the number of

quads to the right of the shift in any given
- line, and which will be of the size expressed

in units indicated by the number in the cir-
cle standing in the left-hand column, while

- the-intermediate cirele represents the sizes

39

35

~left-hand row of each column represents the

40

45

~and the remaining five to the left will be

53

60

particular line.

of addition.

of the quads to the left of the shift in that
Otherwise stated, the right-
hand row in each column represents the num-
ber of escapemernts before the shift of the

traveling contact, from the right-hand mem-

ber of the shifter-contacts p?to the left-hand
member thereof, in any given line, and the

sizes of the quads to the right and the inter-

mediate or middle row of the sizes of the

quads to the left of the shift in any given
line. DBy observing this explanation the dis-
tribution for every possible line may be read
on the said chart. For example, in a line of
eight word-spaces requiring the distribution
of minus three units the reading will be
tound at the foot of the left-hand column,
and expressed in numbers will be read ““3 3
3332227 in the printed line, or, considering
the quads as made by the machine, the first
three to the right will be two-unit quads

normal or three-unit quads. Again, sup-
pose the line to have four word-spaces and

require the distribution of ten units by way
In that event the proper. read-.
ing will be found at the top of the right-hand

column and would be expressed in numbers,
and considering the line as set, two quads to
the right of six units each and two quads to

the left of five units each, and, expressed in
theprintedline,the spacing would be “5566.”

For some distributions the sizes to the right
and the sizes to the left of the shift in the
given line will be the same. For such cases
the eircle in the right-hand row in each col-

umn is marked with the cipher or zero-mark,
because in that event it is & matter of indif- |

15

ference where the shift oceurs or whether any
shift is made. In such cases the contacts p°

of the justifier would both be set to codperate
‘with the same member of the branch-lead
contacts on the branch board p?. It will fur-

ther be noted on reference to said chart that
sometimes the larger-sized quads are to the
right and sometimes to the left of the shift
in successive lines. This is purposely done
to balance the distribution in respect to the

column of printed lines for securing a better

appearance on the printed sheet. No provi-
sion is made on the machine, as shown in the
drawings, for the production of a seven-unit
quad. Thethree-charactertype,whichmight
have had seven-units face, are cut down to
S1X units, so as to occupy the six-unit row on
the matrix-block. Ilence on the machine
shown it is not possible to distribute thirteen,
fourteen,orfifteen units of justification-space,
by way of addition, in lines having only four
spaces, and on the chart the circles in the
left-hand row for such lines are left vacant.
1his gives no trouble on the machine,because

it 1s found that such lines very rarely ever

In my former patent the justifier was con-
structed to distribute all the justification-

space among the first four word-spaces to the

right from the end of the line as set, and
thereafter to make normal spaces.

Hence
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there might be and frequently were three sizes |

of quads, and some of these might differ from
each other by more than one unit. By my

100 -

present improvement or addition to the jus-
tifierthere can never be but twosizesof quads,

'

as hitherto stated, and the justi
will be distributed among all the word-spaces
of any line ranging from five to nine words
and in such a way as to give the most even
distribution possible. Itisof course obvious
that this is a radical improvement over my
prior patent. o . |

Modafications of the justifier, (see Figs. 43

and 44.)—To render the principle of the jus-
tifier more distinet, I have shown two pos-

sible modifications in the structure of its
mechanism. Forexample, the justifier might

take the form shown in Fig. 45. In that view
the traveling escapement-contact is mounted

also for a rocking motion and is shown of
suffl
board, and this branch board is shown as
made up of two sections v', adapted to be va-
riably set by two sets of stops p! for alining

any desired members of the branch leads for
coaction with the traveling contact v in sue-

cession. T'he traveling contact v must then

clent length to overreach the branch-lead

catlon-space
105

I1IO

115
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be adapted to be variably set for a possible

‘number of five escapements over the left-

hand member or section of the branch-lead
board before passing to the other member

thereof. Stopse? corresponding tothe shifter-

stops in the main view, will answer this pur-

pose if it be assnmed that the said traveling

‘130

contact v be moved to its initial position by
some kind.of -a yielding device. The said




traveling contact v is shown as under the
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suggested, are of course not nearly so desir-

able as the form shown in the main views, but
have been indicated simply to make clear that
the mechanism may take various forms.

60
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control of a suitable escapement, all the parts
of which are marked with the same reference-

letter v%, with the exception of the magnet,

which is marked p%, as in the main views.

The return-wire 7 from said magnet p* ex-
- tends directly to the traveling contact v, with
-sufficient slack for permitting the travel of

said contact. The Dblocks v’ of the branch
board are shown as subject to the retracting-
springs v=.

In the modification shown in Iig. 44 the

branch board and its parfts may be assumed

to be the same as in Fig. 43, with the excep-
tion that the sections v’ are relatively narrow.
With the branch leads thereon coOperate a
pair of corresponding contacts w’', having

bases of sufficient length for cobperation with -

the main lead contact v in succession. The

contact 1w is carried by a block <, forming
part of an escapement, the other members of -
which areindicated by thereference-letter s,

with the exception of the magnet, which, as
before, is marked p*.
armature 0! of sufficient length to overreach
the magnet »*° throughout the travel of the

contactw. The blockw®may be variably set,

as in the other modification, under the con-
trol of stops w?°, corresponding to the shifter-
stops in the main views.

rectly to the contact w. It i1s obvious that
this traveling escapement-contact w may be
set to coact for five or any less number of
times with the left-hand memberof the branch-
lead board and for the remainder of escape-
ments in the given line with the other mem-
ber of said branch board. Ilence partsof the
justifier shown in this modification may be
set relative to eachother for effecting the dis-
tribution with the same result as the form
shown in the main views. It is also obvious
that still a third modification would be pos-

‘sible, wherein the branch board would be

made up in two sections capable of being set
relative to each other, but carried on a frame
mounted for travel under the control of an

escapement and adapted to be variably set
like the shifter shown in the main views or

like the escapement - contact shown in the
modifications to bring the set members of the
branch leads into codperation in succession
with a
nected to the return-wire of the escapement-
magnet. These modifications, illustrated and

In all the different forms it will be seen
there is present what may be called a ** main-
connection controller” and apairof *“ branch-

connection controllers.” The pair of branch-
connection controllers in each form are capa-
ble of being set variably in respect to each
other for bringing any desired members of

their branch connections into proper position

The bloclk 20° has an

The return-wire
from the escapement-magnet p* extends di-

the justi

fixed or non-traveling contact con-
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| for coaction in succession with the main con-

troller. The main controller always has a
part capable of being set to determine the
number of said coactions between one of said
branch controllers before the coactions be-
oin with the other, under a relative traveling

movement of some of the parts relative to

others. Inthepreferredform,asshowninthe
main views, forexample, the board p’, having
the numbered contacts, and the contacts p?,
carried by the movable blocks p° together

‘with thedivided or sectional contacts p*, con-

stitute what may be called the ¢* pairof branch
controllers,” capable of being variably set by
shifting the blocks p° for bringing any desired
members of the branch leads in position for
coaction in suceession with the traveling-con-
tact member p' of the main controller, and the
main controller in the preferred form may be
regarded as made up of the fixed main-lead
contact p, the escapement-controlled travel-
ing contact p', and the shifter-contacts p=.
Of these contacts, forming a part of the main
controller,the shifter members p® are adapted
to be variably set to determine the number

of coactions between the main-lead contacts

and the set members of the branch-lead con-

cations

In the modl

tacts in succession.

shown in Fig. 43 the two sections o', each’

provided with the series of numbéred branch
leads, constitute what may be called the two
‘“branch controllers,” and the traveling con-
tact v, mounted for the traveling and rock-
ing motion, as described, under the control
of the escapement, itself constitutes the main

75
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controller and is adapted to be variably set

to determine the number of coactions with one
of the branch controllers 2’ before passing to
the other. Likewiseinthe modificationshown
in Fig. 44 the two branch controllers are

1 similar to those in Fig. 43; but-intermediate

contacts w' are provided with extended bases,
over which the traveling contact w of the
main controller moves as permitted by the
escapement, and this traveling member w 1s
capable of being set variably to determine
the number of coactions with one branch con-
troller before passing to the other.

As the variable word-spacing devices in
this machine are electrically controlled and
ier is located In the escapement
branch of the working circuit for controlling
the connections at word-spaces to produce
the quads of the required-size for justifica-
tion, it is obvious that the justifier, as shown,
may be regarded as a combination switch-
board capable of being set to control the
electric connections to the mold-plunger
magnets at word-spaces to produce quads
of the required size for the given line. The
same principle of construction, however,
would apply if the justifier was organized to

control mechanical connections or fluid-pres-

sure connections.
The type-delivery devices, (see Ifigs: 1, 2,

|8, 5, 7,13, 14, 15, 16, 17, 20, 21, 27, 32, 33, 34,
| 39 to 42.)—With the devices so far described
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character type and quads will be cast by the |

- machine under the control of the representa-

“tive strip, and the quads will be of the proper

I0O.

_I__S

20.

as cast.

35

40

- same as the fl
~The said

39

size to justify the line of cast type. In the

consideration of the type-body mold and ma-:

trix-block the description was carried to

ing actions of the mold-plunger ¢', and note
was also made of the devices provided for

-shifting the fulerum of the ejecting-lever g
- under the initial movement of the normally
idle cam-wheel 6, so as to impart a long or

extraordinary stroke 10 the mold-plunger g

-at the proper time for moving the entire line:
of cast type outward, so as to be flush with |
the mouth of the ﬁ'alley It is necessary to:

resume the discussion at the point where the
type ¢ are delwered In succession by the
mold-plunger ¢" into the delivery-channel ¢

which is marked ¢, and &Ib() extends toward

-the right beyond the mouth of the galley,

ther eby forming a ledge or lipnumbered the
00T 1tself tor receiving the type.

the mold-cell g is on the same level as the

top of the galley-floor #*, which permits the
type to be delivered by the 1mold-plunger ¢’

into- the delwew channel ¢ on their feet

without requiring any vertical movement of

the type. On account of the location of some

-other parts it will be convenient to distin-

guish that part of the fixed galley-wall £

whlch extends to the right beyond the de-
livery-channel ¢ from the other portion of
sald wall, and for convenience it may be

-~ called the ‘“ouide-block” {5,

45

RO T

 friction-disk 9,

55

60

~and 41.
end engages with the pinion {7, fixed to the

~a point broken away in Fig. 2.

Thetype ias dehvezt ed are pushed out by the
mold-plunger ¢’ against a spring-held abut-
ment-rack 7% as best shown in Figs. 13, 14,
This abutment-rack #° at its rear

right end of a shaft 7% which is subject to a

torsion- -spring 7% (best shown in Fig. 27,) and
~which shaft at its left end is prowded with a
(Best shown in Fig. 41.) A
{riction-pawl ¢, subject to spring tm is nor-
mally held by said spring agamst said frie-
tion-disk % and cooperates therewith to hold
the abutment-rack #® in whatever position it

may be set against the strain from said tor-
sion-spring {0

A releasing-slide #** is nor-
mally held by spring ¢* away from the pawl
¢!, as -shown in Fig. 41; but at the proper

time the said slide becomes subject toa cam-. |
The said

surface on the galley-head slide .
cam-surface is marked #** and may be seen at
This cam

action of the surface {5 on the releaamﬂ'-shde
A occurs at the time when the ﬂalley head_

a | the action of its
‘point where the type as cast were delivered
in the deliver 3?-0]1&111161 outward of the angu-
lar mold-section g3 under the successwe eject-

;best shown in Fig. 15.
.In a suitable D'mdeway formed in the guide-
__block > and is carried on the upper end of a

lever {19,

{0 and is subject to the action of

This section ¢ of the delivery-chan-
‘nel is formed in an extension of the forward
or fixed side wall of the galley, the floor of

ixed wall of the galley is marked 13,
and the adjustable wall at the rearis mar ked
t*. It will also be recalled that when the
mold is in ejecting position the bottom of
. mold-plunger g'.

posing-rule ¥ on the other. .
Figs. 13 and 17 for its working position and
be_st shown in Fig. 89 in its 1owered201 idle

slide ¢* is pushed toward the left for deliver-
‘1ng the line of type into the.galley, as will
‘presently appear, and when this release oc-
curs the abutment-rack becomes free to as-.
sume its normal or innermost position under
The galley-head
-and its slide are marked with the same ref-
erence . --

spring #°.

Referring ﬁow espeemlly to Figs. 13'to 17,

inclusive, certaln other parts M’lll be noted.
As the t}?pe are delivered in succession by
‘the mold-plunger ¢’ into the channel ' they

are first engaged by a holding-finger {*, as
This finger 7! works

pivoted lever #8 connected below to a cam-
The cam-lever {¥ is mounted for
sliding movement in a suitable guide-keeper
a cam-sur-
face #*' on cam-wheel 2, as best shown in Figs.
2 and 3, and is also sub;]ect to a spring 7533
wmkmﬂ* opposite to said cam -surface t21

The spring {* tends to throw the holding-
inger {1 into its innermost position for en-

gaging the type-nick in the last- -ejected type
when the plungerretreats. Atthe time when

‘the type is being pushed out by the mold-

plunger ¢’ the cam-surface 2! throws the hold-

ing-finger {** outward, so as to clear the de-

17
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glo- o

| 95'

livery-channel ¢, until the type reaches its

- ]Jimit under the normal ejecting action of said
Then before the said mold-
plunger begins to retreat the cam ¢* permits
the spring P2 t0 hecome active, thereby fore-
ing the finger {7 into its holding position.

This dewce may be called the * type-holder”
and serves to prevent the last-ejected type

from falling back in the channel as the mold-
In said guide-block # is
alsomounted what may be called a ‘‘take-up”

plunger retreats.

device %, (best shown in Figs. 13, 14, and

19,) Whmh is normally _subjeet to a sp1ring 1%,

tending to hold the same in its innermost
position,

100

1_05' '
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This device ¢*° is adapted to yield-

ingly press against the last two or three type

of the channel under sufﬁclent tension to re-

‘sist the abutment-rack #° in case there should

be any slip from the friction devices which
hold the said rack. Thehead of the take-up

“device * is of the proper form on one of its
vertical corners to permit a camming actlon |
‘between the same and the mold-plunﬂ*er g
when in ejecting position, thereby allowing

the type to pass.

This take-up device £ also
serves. to insure the alinement of the type

‘against one wall of the delivery-channel 7/,

which is wide enough to insure a free move-
ment of the type therethroun*h |
‘The rearward continuation of the delwery-

‘channel for the type 18 formed by the galley-

head " on one side and an automatic com-

(Best shown in

previously e;]ected into the delivery-channel '
¢’ and hold the same against the opposite wall

II§
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130
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‘position.)
~downwardly -
-guided for vertical- movement and normally
. held in its uppermost position by a spring £*%,

Figs. 20 and 21.

27 and 39.

extended - stem ¢+,

suitably

reacting between its lower guide-bearing and

a collar 7*® on said stein, as best shown in
The said collar 7*° is en-

gaged by the forward end of a pivoted lever

?52‘* “which extends to a slide (Y, mounted for

veltical movement in suitable fixed guides

secured to the frame, as best shown in Figs.
The sald slide 7% is pr ovided at |

~its lower end with a' one-way spring-dog %,

.IS

slide 7, as best shown in Fig. 39.
‘eam -surface £ moves onward toward the

which is adapted to be engaged at the prope1'

time by a raised cam- surface {* on the cam-
The said

right, under the action oi the cam-wheel 6,

- beyond the spring-dog 7*, and the said dog

20
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at %, (best seen in Fig. 39,) and the floor of |
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the galley-mouth by the galley-head ¢%.

the galley.
“glide 7 by said wheel 6 the spring #*6 will re-

pivots against its spring on the return motion

of the slide 7 to permit the cam-surface * to
pass the dog into its idle or normal position.

Under the action of this cam-surface £3* and-
the said parts % ¥ /** the composing-rule *
is thrown down or made to retreat at the

proper time to clear the floor of the galley
and permit the line of type to be forced into

As
quick as the cam-surface ** passes thespring-

dog 73! the rule-spring *' becomes active to

restore the rule 7*° to its uppermost or normal
position ready for use for the next line. The
galley head and slide ¢* are properly shaped
to permit this up-and-down motion of the

composing-rule ¥ without interfering with
the sliding motion on said galley-head .

Ifor this purpose the body of the galley-slide
(* is provided with a yoke portion, as shown

this yoke portion is slotted, as shown at 3,
for permitting the slide ¢ to move without
interference from the rule-stem £%.
(% works, of course, through a suitable slot %
in the ﬂ*alley~ﬂom 2,

The galley-slide ¢ is normally held toward
the right in composing position by a strong
S]_:mnﬂ"vﬁ36 (best shown in Fig. 89,) but is pro-
vided with a downwardly-proj eeting arm %7,

which at the proper time is subject to the

forward arm of a bell-crank lever {*, suitably
supported from the frame, the other arm of
which 1s downturned and subject at the

proper time to a lateral pin #*° from the cam-

slide 7. Ilence at the proper time, under the
motion imparted to,the cam-slide 7 hy the
normally idle cam-wheel 6, the lever % will
be rocked by the pin 7%, and thereby the
oalley-head ¢** will be moved toward the left
against the tension of its retracting-spring ¢%
for delivering the cast line into the mouth of
On the return motion of the

store the galley-head to its normal or com-
posing position. . ‘When the line of type is

delivered into the galley, 1t becomes subject

to a line-clamp %, (best shown in Figs. 13,

The rule

609,098

This rule % is provided with a | the galley at the mouth of the galley. ~ The
said line-clamp ¥ is engaged by an arm ¢*,
‘carried- on the upper end of a rock- shaft

t*, which 1is subject to a ‘torsion-spring 7%,
as best shown in Kigs. 20 and 39, tendmﬂ'
to throw the said arm ¢ forward and hold
the line-clamp #* under tension in clamping
position against the end of the last-delivered
line of type The said rock-shaft ** has fixed
thereto a lever {*, having a one-way spring-
dog *, which depends _therefrom in position

to De engaged by a vertical stud *° on the

cam-slide 7. The spring for the dog * is
shown at 1" and gets its hase of resistance on
the shaft %%, as best seen in Kig. 39.
the cam-slide 7 is moved toward the right by
the normally idle cam-wheel 6, the stud 40
will engage the dog t*°, and thereby rock the
shaft #** and arm ¢ toward the rear against

When -

75
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the tension of the spring %, thereby throw-

ing the line-clamp #* rearward out of the way
of the galley-head and the line of type to be
delivered in the mouth of the galley. As this
stud #* on the cam-slide 7, operating on the
dog ¥, will swing the lever ¢* in the arc of a
circle, the stud will pass on by the said dog
into the dotted-line position shown in Kig.
40. Hence on the return motion of the slide
7 the stud #*° must pass the said dog ¢*, and in

this action the dog i will yield agamst the

spring ¥, assuming the dotted-line position
to the left;., as 'shown in Fig. 40,
as quick as the stud #*° swings the dog {* and
the lever {* toward the right into the dotted-
line position shown in Fig. 40 the spring *
will instantly restore the line-clamp 7% into
its nmormal position for clamping the last-
ejected line.

The galley-head ¢° is provided at-its rear
end with a series of narrow plungers *°, (best
shown in Figs. 13, 14, 106, and 17,) which are
normally held in their innermost position by
corresponding springs #*, but which plungers
% will yield backward, if necessary, in case
the line of type should happen to be too long
to enter the galley or the end type be other-
wise intercepted in any way when the galley-

‘head * moves inward to deliver the cast hne

into the galley.
‘When the normally idle cam-wheel 6 im-
parts the shifting movement to the fulerum

gt of the ejecting-lever ¢* for causing the
‘mold-plunger ¢’ to make its long or extraor-

dinary stroke, a stud #" on the shifting-bar
g¥ will engage the rear arm of the bell- crank

lever £, the other or forward arm of which is

plOVlded with two fingers or prongs 7°* ¢*.
The prong #** engages behind the outer end
of the take-up device #*® and the finger {*
engages behind a stud 7°* on the type-holder
finger ¢', as best shown in Figs. 13 and 14,
and under the rocking motion of the bell-
crank lever 7! will move the -said take-up
device and type-holder outward, so as to
clear the delivery- channel ' for the said long
stroke of the plunger ¢’, as best shown in

14, 16, and 39,) seated in the rear wall # of | Fig.14. Under this long stroke of the mold-
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 plunger ¢’ the line of type ahead of the plun-
ger will force the abutment-rack {* outward to

10O
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1tslimit,and in this outward movementof said

rack 7% a stud % thereon will strike the free
end of alever?®, pivoted to the central castin o

a*, as best shown in Figs. 13 and 14, and sub-
Ject to a spring #°%, tending to hold the same
agalinst a stop-stud £,

the line of type, and the parts are so timed

that this occurs just prior to the inward move-
‘mentof the galley-head for delivering the line
~of type into the galley. The said spring-held
lever ** may therefore conveniently be called
‘the ““line-packer.” TUnder theinward move-

ment of the galley-head ¢ the line of type and

the wholeform within the galley will be moved
against a suitable piece of printers’ furniture

1, located in the galley and serving the usual
function of a back-stop or abutment for the

form of type.

The shifting leverage for the mold -plunger
¢ in order to give the same the long stroke

‘heretofore described at theinitial part of the

turn of cam-wheel 6 is a new function over

Iy prior patent, and the devices for impart-

ing that function, together with all the other

devices which codperate with the mold-plun-

ger g' and the other shifting parts under the

said long stroke or shifting leverage, are new
over my prior patent. These several features

therefore constitute improvements forinsur-
ing the delivery of the type. The yielding
plungers in the galley-head, the line-clamp,
the composing-rule, the take-up device, and

‘the type-holder are all new features over my

prior patents. These various details enable
the type to be properly held until the line has

of the line into the galley.

been cast and then insure the safe delivery

1he composing-rule{*is shown as provided

with a hand-lever % of bell-crank form, with

1tg short arm taking hold of the same collar

I** as its cam-lever 1%, as best shown in Fig.

21. "T'his enables the composing-rule to be
thrown down by hand whenever so desired.

Operation: All the parts of the machine

have now been specified in detail, and the

55

1t 1s thought, be sufficiently stated as follows: -
1The trip-hole at the head of the line, on the
-strip end, comes first into position for coac-
tion with the proper member of the thrust-
Ppins to close the trip-cireuit, and thereby the
normally idle cam-wheel 6 is tripped by the

actions of the respective subgroups of mech-
anism have been quite fully stated in con-

nection with the detailed. deseription of the |

parts. Nothing more than a summary state-

- ment of the general operation of the machine
6o

as an entirety is therefore deemed necessary.
In a summary way the general action may,

T'he instant that the
rack-stud ?* engages with the top of the spring-'
held lever #* the said abutment-rack i will
then be obliged to move under the increased
tension thereon from the spring 7, as shown
1n Fig. 14, thereby causing the abutment-rack
to cooperate with the mold-plunger ¢’ at the
final part of said plunger’s long stroke to pack

mit the cast.

| clutch into gear with the driving-shaft.  Said

cam-wheel 6 then makes the one turn while

‘theshaft makesthe two. Thisturn of the cam-
- wheel 6shifts the parts which change thelever-
age on the mold-plunger, so as to render the.
‘same capableof itslong stroke at the proper
‘time, shiftsthe movable member of the switch

first into position for establishing the setting-
circult connections and then . back to its nor-

slide 7 toward the right the escapement of
the justifier is'set and the movable contact-
blocks p° and the shifter p! thereof are placed
under tension from their retracting-springs

said slide 7 are operated to deliver the last-
previously - cast line of type.  During this

A8
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‘mal position, and moves the cam-glide 7 first .
‘to the extreme right and then again to the
| extreme left. ' By the movement of said cam-

30

and all the line-delivery devices subject to

time the stops at the justifier are set under

the control of the justification-holes of the

strip, so as to intercept said movable blocks

p®and said shifter p', as required to properly

set the justifier for the coming line. During

90

the refurn of the cam-slide 7 toward the left,

or before the same, all the parts of the line-
delivery devices subject thereto also reas-
sumed their normal positions. Before the
sald cam-wheel 6 completed its turn the ful-

‘erum for the mold-plunger-ejecting lever was

restored to its normal position. At the end
of its turn said cam-wheel 6 is tripped out of
action. Thereafter under the feed move-
ments of the strip the character and word-

space holes thereof come into action in sue-
cession, and thereby control the stops which
variably intercept the matrix-block and the

mold - plunger, as required, to position the

same for casting the type of the line. When-
ever a word-space is reached the circuit is
closed over the escapement branch of the
working circuit and through the set members -
' of the justifier-contacts to the mold-stop mag-
| nets, thereby producing the quads of the re-

quired sizes to justify the line. At the same

| time that the matrix-block-stop magnets and

the mold-stop magnets were thus energized
under the control of the strip the pump-

trip magnet is energized, as required to per-
T'he type for the given line
having been thus cast in succession, the trip-
hole at the head of the next line on the strip
comes into action, thereby again starting the

normally idle cam-wheel 6 for delivering the

‘said line of type just cast and setting the
justifier as required for the next line. .

“What I claim, and desire to secure by Let-

ters Patent of the United States, is as.follows:

1. A justifier comprising a main-connec-

‘tion controller and a pair of branch control-
lers each capable of controlling all the branch -
connections, which three controllers have
‘parts adapted to be variably set.in respect to
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each other to secure a variable number of co-

actions between the main controller and each

-of said two branch controllers, in succession,
| for producing spacings of the same or differ-
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ent sizes, as required to justify the line, sub-
stantially as described. |

2. A justifier comprising a main-connec-
tion controller and a pair of branch-connec-
tion - controllers, which branch controllers
have parts adapted to be variably set for caus-
ing any two desired branches to coact, in suc-

¢ession, with the main controller, and which

main controller has a part capable of being
set to determine the number of coactions be-
tween said main controller and the set mem-
bers of said branch controller, substantially
as and for the purposes set forth.

3. A justifier comprising a main-connec-
tion controller and a pair of branch-connec-
tion controllers, which branch controllers
have parts adapted to be variably set to fix
the space-sizes, for the given line, and which
main controller has an escapement-controlled
traveler adapted to coact in succession, with
the set members of said branch controllers,
and is provided with a shifter adapted to be
variably set to fix the number of coactions be-
tween said traveler and the set members of
the said branch controllers, substantially as

~described.

4. The combination with electrically-con-
trolled variable spacing devices, of a justifier
to control the same, comprising a main-lead
controller and a pair of branch-lead control-
lers, in the circuit connections, which three
controllers are adapted to be variably set to
secure a variable number of contacts between

"said main lead and the set members of said

branch leads, in succession, under a relative
traveling movement of sald main-lead and
branch-lead controllers, substantially as de-
seribed. | |

5. The combination with electrically-con-
trolled variable spacing devices, of a justifier

- in the circuit connections for the same com-

50

prising a main-lead controller and a pair of

‘branch-lead controllers, which branch-lead

controllers are adapted to be variably set to
fix the space-sizes, and which main-lead con-
troller has an escapement-controlled travel-
ing contact, adapted to coact, in succession,
with the set leads of said branch controllers,
and a shifter adapted to be variablyset to fix
the number of contacts or coactions between
said traveling member and said two set

" branch members, substantially as described.

55
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6. The combination with a justifier having
three elements which require to be varitably
set, in respect to each other, in order to se-
cure a variable number of coactions between
one thereof and each of the other two, 1n suc-
cession, of a representative strip having three
perforations to control the setting of said
justifier elements, and connections controlled
by said holes of said strip, to effect the vari-

able setting of said elements of the justifier,
substantially as described.

7. The combination with variable, electric-
ally-controlled word-spacing devices, and a
representative strip having word-space holes
to control said electrie connections, at word-

i
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| spaces, of the justifier comprising the pair of

branch-lead controliers adapted to be set to
variably fix the space-sizes and a main-lead
controller having a traveling lead for coac-
tion with the set members of said branch
leads, in succession, a shifter adapted to be
variably set to fix the number of coactions
between said traveling lead and sald set
branch leads, and an escapement for impart-
ing a step-by-step motion to said traveling
lead, at word-spaces, under the control of said
strip, substantially as and for the purposes
set; forth. |

8. Thecombination with the representative
strip, having the three justification-holes, of
the justifier havingthe two branch controllers
which require to be variably set, and having
the main controller provided with the shifter
which requires to be variably set, means for
moving said parts of the justifier into an ex-
treme or initial position against retracting-
springs and three corresponding series of
stops adapted to be variably set, under the

control of said holes in said strip, for variably

intercepting said three parts of the justifier,
to properly set the same as required, substan-
tially as described. |

9. The justifierinthecircuit connections to
the mold-plunger magnets, comprising the
branch-lead board, with leads corresponding
to the possible size of the quads, the two con-

tact-fingers adapted to be set variably for co-

operation with the same or two different
branch leads, the traveling lead adapted to

coact, in succession, with said finger-contacts,

a shifter with a pair of contacts connecting
one with each of said finger-contacts and over
whichsaid traveling lead moves, which shifter
is adapted to be variably set to determine the
number of coactions between said traveling
lead and said finger-contacts, in succession,
and an escapement for imparting a step-by-
step motion to said traveling contact at word-
spaces, substantially as described. |

10. In a justifier, the combination with two

elements adapted to be variably set to make
spaces of two different sizes, of a third ele-

ment adapted to be variably set for coaction

with the other two elements, in succession, to
determine the number of said spaces to be
made of each size,in any given line, substan-
tially as and for the purposes set forth.

~11. Thecombinationofanintegral-font ma-
trix-block working in a constant horizontal
plane, a galley-floor parallel thereto, at a
lower level, and a type-body mold movable in
the vertical plane, at right angles to sald
block, for cooperation with said block, at the
upper level, to cast the type, and for co0p-
eration with the galley-floor at the lower level,
for permitting the type to be ejected from the
mold, directly onto the galley-floor on their
feet, substantially as described.

12. The combination with the matrix-block
and the galley, located at two dif
of a vertically-movable support,the type-body
mold carried by said support, and means for

‘erent levels,
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raising said support and holding the same in |

its uppermost position, for codperation with
the matrix-block in the casting action, sub-
stantially as described. ' -
15. T'he combination with the matrix-block
and the galley, located at different levels, of
the vertically-movable support g%, the type-
body mold, as described, having its bed-sec-

lever g7, for raising said support and mold
Into casting position and the springs ¢ for
lowering the same, substantially as described.

14. T'he combination with the matrix-block
and the galley, located at different levels, of

the vertically-movable support, the mold hav-

Ing its bed member-fixed to said support, the
nipple-slide carried by said support and ver-
tically movable thereon, and the cam-levers
and springs for operating said mold-support
and nipple-slide, substantially as described.

~ 15. The combination with the matrix-block
and the galley, located at two different levels,

of the vertically-movable mold-support, the
nipple-slide carried by and vertically movable
on sald support, the mold having its bed mem-

ber fixed to said support, the matrix-block

centering-pin and its plunger, the shifting-le-
ver for shifting laterally the movable mem-
bers of the mold on the bed member thereof,
the ejecting-lever for the mold-plunger, and
cooperating cams and springs for operating
all of said parts in the proper order, substan-
tially as described. - L

- 16. Thecombination with the_mold—aplunger |
and its ejecting-lever, of devices for shifting

the leverage, to impart an extraordinary or
long stroke to said plunger, substantially as
and for the purposes set forth. .

17. Thecombination with the mold-plunger
and its ejecting-lever, of a constantly-running

cam for operating the said lever, to eject the
successive type as cast, a shifting-bar and a

cam-lever, and a normallyidle cam-wheel on
the driving-shaft operating to hold the ful-
crum of said ejecting-lever in a normal posi-
tion, as the type are cast, but operative, when

- sald normally idle cam-wheel is tripped into

ko
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gear with the driving-shaft, to shift the ful-

crum of sald ejecting-lever, substantially as

and for the purposes set forth.

'18. The combination with the mold and
melting-pot and the delivery-nipple, of the
force-pump therein, having the eylinder and

the charging-chamber, in communication, |
at their lower ends, an outwardly -opening

check-valve in said cylinder, an inwardly-

~opening check-valve in said charging-cham-

ber, a two-sectioned piston in said eylinder,
and a supply-port through the cylinder to
sald charging-chamber, which opens between
the piston-sections, on the working stroke,
and 1s closed by said piston, on the return

stroke, whereby back suction at said nipple

18 avoided, substantially as described.

19. The combination with the matrix-block
and its carriages for permitting a two-way

movement of said block, of cams and cam-le-

xed tosaid support, the cam-controlled |

vers adapted to simultaneously operate on

sald block, in two different directions, at right

angles to each other, against independent re-

tracting-springs, actingatright anglestoeach
other, whereby any particular matrix on the
block takes a diagonal or shortest-path course.

21

from initial to casting position and reversely,

substantially asand forthe purposes set forth.
20. The combination with the matrix-block
h and its main carriage /%, of the small car-

riage /' mounted for movement crosswise of
sald main carriage, the lever A7 pivoted to

said main carriage and acting on said small
carriage, the cam-slide 2° 2°, movable trans-
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versely of said main carriage, for operating

the lever /', the three-armed cam-lever A%,

one of its arms acting on said cam-slide and

the other on said main carriage, and suitable

| retracting-springs applied one to each of said

carriages, for action at right angles to each
other, all substantially as and for the pur-
poses set forth. - .
-21. In a type casting and setting machine,
the combination with the controlling-strip
and suitable intermittent feed devices for the
same, of an idle or non-driven spool from
which the strip is unwound, and an automatic
slack-provider comprising a device movable
transversely tothestripand operative thereon

at a point near the spool, when the strip is

held stationary, at the point of feed, for pull- .

ing from the spool a slack section in said

‘strip, which later. becomes subject to said

feed devieces, with said parts constructed and
arranged to first pull the slack section in the

substantially as and for the purposes set forth.
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strip, and then instantly free the same from
all tension until after the feed takes place,

103

22. In a type casting and setting machine,

the combination with the controlling -strip
and suitable feed devices for the same, of the

bank of codperating thrust-pins, an idle or

undriven spool or holder from which the strip

11O

is unwound, and the slack-provider compris-

ing the yoke embracing the strip, at a point
near the holding-spool, and subject to a co-
operating cam and spring, which cause the
yoke to pull on the strip at a time when the
strip is held stationary at the point of feed
by the pressure thereon from those members

of the thrust-pins which do not pass through
holes in the strip, substantially as and for the

purposes set forth. S S
-23. The combination with the strip and the

| feed - plunger, of the feed-needles and the

thrust-pin carriage subject to said plunger,

but with said parts so related that the pin-

carriage may be temporarily held up in an
idle position while the plunger and upper nee-

dle make the initial part of their downstroke,

whereby the rocking needle may be set to im-

part a slight overfeed to the strip, and the

upper or centering needle will pull the same
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back and accurately center the strip before

| the pin-carriage is pulled down by the plun-

ger, substantially as and for the purposes set

1 forth.




said plunger, the lower member of which is |
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24, The combination with the strip and the
feed-plunger, of the feed-needles carried by

mounted for rocking motion, at the opposite
limits of the plunger’s stroke, and the thrust-
pin ecarriage seated on the plunger and sub-
ject thereto, but free to be held stationary
while the plunger makes the initial part of
its stroke, before becoming subject thereto,
and means for temporarily holding the said
carriage wherever left by said plun oer, sub-
sta,ntlally as and for the purposes set forth.

25. The combination with the strip, of the
feed-plunger n'", the feed-needles n'® and n*,
mounted thereon, as described, the fixed pins
n®, for rocking the lower or pivoted needle,

the spring-latch n*® carried by the plunger,

the thrust-pin carriage n* seated on and sub-
ject to said plunger, but free to be held sta-
tionary while the plunger makes the initial

part of its stroke, and the yielding or spring |

action device 7% n® n3, for holding said car-
riage wherever left by the plunger, substan-

tially as and for the purposes set forth.
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26. Thecombination with the mold-plunger
and the series of stops for variably intercept-
ing the same, of the adjustable gage-plates
or guides for the upper ends of said stops,
substantially as and for the purposes set forth.

27. The combination with the mold-plunger,
stepped lever and slide, of the gage-lever un-
derlying the stepped lever and connected to
said slide, the spring tending to throw the
stepped lever to its limit on said gage-lever,
the series of stops and the gage-plates or
ouides for the upper ends of the same, sub-
stantially as and for the purposes set forth.

23. The combination with themold-plunger
and the ejecting-lever for the same, of the
slide ¢*°, the gage-lever ¢* connected to said
slide, the stepped lever g* subject to spring

- g”, the slotted plate g carried by the mold-

50

plunger and the pin ¢* on the slide ¢*, for
cooperation, substantially as described.

29. The combination with the mold, of a
galley having a delivery-channel through one
wall thereof, and a fype-holder seated in said
galley - walls as a guide, and operating to
engage each ejected type betfore the mold-
plunger retreats and to clamp the same
against the opposite wall of said delivery-
channel, for preventing the type from falling

- back toward the mold in the delivery-chan-
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nel, substantially as desceribed.

30. The combination with the mold, the
galley and the abutment-rack, of the take-up
device operating to yieldingly clamp the last

- few type previously ejected against the walls
- of the delivery-channel, for alining the said

60

tvpe against one wall of said channel, and
insuring proper resistance to said spring-held
abutment-rack, substantially as desecribed.
31. The combination with the mold and the
abutment-rack, of the line-packer adapted to
cooperate with the rack, at the outward limit
of the line’s movement, under the ejecting ac-
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I tion of the plunger, to pack the line, sub-

i stantially as described.

32. Thecombination with the mold-plunger,
its ejecting-lever and the shifting- 1eve1afre
devices, for impar ting a long str oke theleto

after the line is emt of the abulment- mek

and the spring-held line- packer, adapted to
“intercept said rack, when under the action of
gaid mold- plunﬂ*el, at the said long stroke, to
| pack the line, substantially as desm 1bed.
| 33. The combination with the mold-plunger,
lits ejecting-lever ¢g*, the fulecrum shifting-
| barg®, the cam-lever ¢! and the cam-surfaces

| wheel 6, of the spring-held abutment-rack ¢°
| having the stud £, and the spring-held line-
packm ¢°° in the path of said stud, near the

{ limit of the rack’s outward movement allsub-

stantially as and for the purposes set forth.
34. The combination with the galley, of a
line-clamp independent of the galley and
movable through one wall of the galley, as a
guide and adapted to engage with one end
of the line of type last delivered for holding
the same in the n'a,lley, substantially as de-

l scribed.

35. The combmatlon with the galley and
the line-clamp, of a releasing device, opera-
tive to throw the line-clamp into an idle posi-
tion, at the proper time, to permit the en-
tlanee of the line into the calley, substan-

I tially as described.

36, The combination with the type-holder
and the take-up device, of a device operative
to throw the said parts outward into an idle
position, at the time when the mold-plunger
makes its long stroke, substantially as and
for the purposes set forth.

37. The combination with the mold and the

shifting-leverage devices, of the spring-held

type-holder, the spring-held take-up device,
the spring-held bell-crank lever #* with fin-
| gers * and {°°, engaging said type-holder and
take-up devices, and the stud *° on the shift-
ling-bar g, for rocking the lever "' and
throwing the type-holder and take-up device
into their idle positions, at the proper time,
substantially as described.

its actuating devices, of the pivoted frame Ai*
for supporting the matrix-block carriages,
and a safety-lock for the pump, normally
held 1n 1ts releasing position when said frame

I 38. The combination with the pump and

adapted to engage with some part of the
pump-actuating devices, and lock the same
in an idle position, when the said pivoted
frame is turned over into an idle position,
substantially as and for the purposes set
forth.

39. The combination with the cam-rod f*4,
having the stud /% and the pivoted frame /i,

g*, with passes g%, on the normally idle cam-

is in its lowered or working position, but
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of the safety-lock for the pump comprising

normally held down by said frame, and the

the notched lever <, the vertical arm [,
l spring f*, for throwing the notched lever f*

a
v
-
) n
. a
L} - .
I.l-r."r .. F._. - ’
—_ _ N Pl

I30




IO

609,098

into engagement Wlth the stud f 5 and lock-
ing the pump when the said frame i I8 tumed
over, substantially as described.

40. Tn the type casting and setting machine,

substantially as de%cubed the combmatmn
with the strip, the switch, t_he several circuit
connections described, the normally idle cam-
wheel 6, with cam-slide 7, under the control
of said stup over the trip- elremt of the justi-
ler comprising the contact P, in the return
branch of the eseapement circuit, the travel-

~1ng contact p’, the escapement therefor with

1138 magnet 1n the escapement-circuit, undel
the eontlol of said strip at word-spaces, the
shifter p*, with the pair of contacts p?, the

sectional contacts p? the branch board 77,

| the spring- retracted blocks pﬁ' with finger-

contacts p°, the shifter spring-held lever pld
the proj iections p* and p* on 1she cam-slide 7,
for action on said esedpement said blocks

and said shifter, the two series of electric

stop devices p' pm p'?forsaid blocks and the
series- of stop devices p!' p®¥ p* for said
shifter, with all of said electric stop devices
located at the setting-circuit connections, all
for coOperation, subbtanma,]ly as described.
In testimony whereof I affix my swnatme
in presence of two witnesses.:
GEORGE ARTIIUR GOODSON
Wltnesses
.JASs. F. WILLIAMSON,
LiLLIAN C. ELMORE.
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