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UNITED STATES PATENT OFFICE, 
JOHN CAMERON GRANT, OF LONDON, ENGLAND... 
TYPE CASTING AND COMPOSING MACHINE. 

specification of Letters Patent. 
Application filed December 16, 1909. Serial No. 533,405. 

Be it known that I, JoHN CAAERON 
GRANT, a subject, of the King, of Great Brit 

5 
London, W., England. have invented cer. 

15. 

20 

25. 

required for the production of the line of 

ain and Ireland, residing at Albert Lodge, 
Albert Place, Victoria Road, Kensington, 
tain new ad useful Improvements in and 
Relating to Type Casting and Composing. 
Machines, of which the following is a speci. 

O is . . . . * . . . . . . . . . . . 
fication. . . . . . . . . . . . . . . . . . . . 
My invention relates to type casting and 

... composing machines, and has for its object. 
to produce in such machines, a line of indi 
vidual type, as opposed to a bar or slug, in 
an improved manner. 
The production of a line of individual 

type by a type casting and composing na-. 
chime has been proposed and carried out, 
matrices after assembly and justification, 
and the metal to be poured for every cliar 
acter successively into a mold which must 
be successively set to correspond to each in 
dividual matrix, in which case a large inun 
ber. of consecutive operations are therefore 

type. It has also been proposed to cast a 
line of separate type at a single rurig, 
but this has rendered necessary the use of 

30 
each type or logotype.cast. separate mold walls or divisions between 
The present invention consists in the pro 

duction in a type-casting and composing ma-. 
35 

vidual type as opposed to a bar or slug from 
a line of previously assembled or previously 

40 

ing such a line of type from a line of pre 

50 

55 

and space matrices without the use of sepa 
rate dividing members between the matrices. 

... and justified character matrices and dis 
45 

space matrices, forming one or more of the 

individual type hereinafter described. 
eration of casting the type is carried oft 
without the employment of separate or re 

chine at one operation or pouring in a sin 
gle or continuous mold of a line of indi 

but the process requires separation of t projection equal to the height of the body of 

assembled and justified character matrices 

The invention further consists in produc 
viously, assembled or previously assembled 
tensible space matrices, an integral portion 
of the said character matrices or distensible 
mold walls between which is produced the 
line of separate type: cast. . . . . . . 
The invention further consists in the in 

proved apparatus for producing a line of 
According to the invention the whole op 

. 

would otherwise have 
additional thi ckness, 

a constant addition, apart from any mere 

Patented Mar. 4, 1913. 

movable, walls, division slips, or mold ends 
between the individual matrices, . . . . . . 

In carrying the invention into effect ac-... 
cording to one modification I employ mat-: 
rices somewhat similar to those employed 
for the linotype except: m - 
Solute difference in the fact that as the . . 
Width of the type is no longer dependent . 
upon the thickness of the matrix, each ma 
trix is either inade, double, or otherwise, pro 

- 60. 
r a unique and ab-.... 

portionately greatert an, the set width it. . . 
'carries a constant, 

matrix devoted to bearing the intaglio chari 

the type required, and also to form a 

ldditional thickness, one part of this set width being taken up with a portion of the . . . 
70 

acter upon a prominence and the other part,. . . 
at the point where, the intaglio impression . . 
occurs, being raised or extended to form a . . . 

the 75, same time, a practical portion of the mold. 
in which the line of separate types are cast, ... . 
as will hereafter be more minutely explained 
with reference to the accompanying draw 

80 ings. In addition to ordinary non-distensible 
Space matrices and quad matrices; I employ 
space matrices also similar inform to the 
character matrices, for the purpose of line 
justification, these space matrices, or, as they 
are sometimes called, “wedge spaces,” be. 85. ing provided with sliding wedges, but, un e 
like the character matrices and ordinary. . . 
quad and space matrices, their normal or 
nextended set width is not always one-half. 

9t or otherwise proportionately narrower than 
the entire width, for in their case the rest. 
of the width or proportion is a constant and 

... not a proportional thickness, as presently 
will be more particularly described. As in 
the ordinary linotype process, I select, by 
means of finger keys, matrices for both char 
acters and Spaces from their magazines, as 
sembling them in proper order to form a 

.95 

line, but as all the character matrices and . 
space matrices taken together are generally OO 
at least double the width of a similar num 
ber of the Ordinary linotype matrices, they ... 
form a line generally at least twice as long 
as the line of type to be cast. S. 
As the distensible space matrices carry 05 

proportional thickening, such as I generally 
use for the character matrices, I employ an 
assembly gage vise or its equivalent, which 
moves away to increase the length of the 110 

65. 
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this invention, into operation. This mecha 

20 
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35 

40 

45 
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60 

6 

to a measuring table and the assembly box : 

tired, the mold is then slightly slackened, 

ing of the mold is pushed out on to a type 

92 

line by the necessary constant every time 
the space key is operated to bring down a 
distensible space matrix. When the whole 
process of assembling the character matrices 
and space matrices is complete, and while 
the line is still slightly underset, a bell rings 
and warns the operator, who thereupon as 
in the linotype, depresses a lever which 
brings automatic mechanism, the purely ac 
tuating part of which forms no part of 
nism rotates the assembly box through 90°, 
thus bringing the matrices into the position 
necessary to them when the time comes for 
casting; and this being done, according to 
one form of mechanism, they are swept on 

is returned into place for the next line. The 
line of matrices having been swept on to 
the measuring table, a second vise gage, 
which has taken its measure from the first, 
or assembly vise gage, receives the line of 
character matrices and space matrices which 
are held while a platform advances the 
wedges of the space matrices to Swell out 
the line twice (or other suitable proportion) 
as far as necessary for its ultimate justifica 
tion. This measuring table is mechanically 
connected in such a manner with the mold 
table that when the wedges of the spaces 
are pushed back by suitable means on their 
progress toward it, and the line of char 
acter matrices and space matrices delivered 
on to the mold table, on the elevation of 
the mold table wedge-platform to half (or 
other suitable proportion) of the height 
that the wedge-platform was advanced in 
the prior or measuring table, on the advanc 
ing of the mold end jaws and their closing 
on the line, this is accurately justified, the 
mold closed up, the metal pot advanced, 
and the cast made. The metal pot being re 
and the line of character matrices and space 
matrices withdrawn and passed away by 
suitable mechanism for distribution of the 
matrices into their proper and respective 
magazines. The mold is then closed up 
again, the lower tang-piece moved down, 
and the upper tang-piece lowered, and the 
jet or surplus metal broken or sheared there 
by from the line of type, which on the open 
table, received by a type stick and thereby 
transferred to the galley, a justified line of 
loose or independent type produced at a 
single or simultaneous casting or operation 
of pouring. The next line follows auto matically on in the same series of opera 
tions and so on successively. 
The method of justification above indi 

cated is only one example of how such jus 
tification may be accomplished. As de 
scribed in detail hereinafter with reference 
to the drawings the mechanism may be 

1,054,838 

modified in its form and action and still 
produce the same result. The final object 
to be accomplished and therefore the scope 
covered by the main method is in all cases . 
the same, viz., to so adjust the distance be 
tween the mold end jaws so that with the 
wedges of the space matrices raised a justi 
fied line of correct length will be cast. 
Three modifications of the method are 

described which relate to the justification 
of matrices of which the non-distensible 
ones are proportionately wider than their 
set width, the fourth modification dealing 
with matrices having constant added width. 

In the accompanying drawings, for the 
sake of clearness, much of the merely ac 
tuating mechanism is omitted, as well as 
details of locking, slacking, setting gears 
and cut outs, as they form no part of my 
invention and present no features that 
should not be perfectly familiar to any 
properly qualified mechanic accustomed to 
the class of machine described. 
In the drawings reference letters apply 

to like portions throughout the different 
views. 

Figure 1 is a perspective view of a char 
acter matrix. Fig.2 is a perspective view 
on a larger scale of a modification of por 
tion of the projection. Fig. 3 is a perspec 
tive view of a distensible space matrix, or, as 
it is sometimes called, a wedge space. Fig. 
4 is a perspective view of a quad natrix: an ordinary space matrix being in all re 
spects the same save for the lesser set width 
of the prominence and a corresponding re 
duction of the projection. Fig. 5 is a view 
drawn in section, of two matrices tilted to 
gether so as to show how the prominence 
would be protected from contact through 
the action of the lengthened lugs. Fig. 6 
is a general front elevation of the machine. 
Fig. 7 is a general side elevation of the ma 
chine. Fig. 8 is a front elevation of the 
delivery channels of the magazine, together 
with the transporting belt, star wheel and 
assembly box. Fig. 9 is a vertical section 

70 

75 

80 

85. 

90 

95 

100 

0 

through the assembly box shown open for . 
inspection of the line of matrices. Fig. 10. 
is a vertical section through a magazine 
channel showing the matrix liberating es 
capement; the shaft and cams for operating 
it, and the key for putting the particular 
escapement in action. Fig. 11 is a front 
elevation of the mechanism for automati 
cally ringing the warning bell when the line 
of matrices has nearly filled its measure to 
the movable jaw in the assembly box. Fig. 
12 is a vertical Section through the assem 
bly box before rotation. Fig.13 is a verti 
cal section through the assembly box after 
rotation. Fig. 14 is a front elevation of 
the assembly box after rotation into posi 
tion for the transference of the type to the 
measuring table, together with the measur 

15 

20 

125 
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ing table. Fig. 15 is a front elevation of 
the measuring and mold tables and at 
tached mechanism. Fig. 16 is a front ele 

, ation of the mold table and of the line of 
is matrices with part of the mold in position 

for casting. Fig. 17 is a front elevation of the 
mold. Fig. 18 is an end view of the mold, 
with the mold end jaws removed and with 
nitrices in the position occupied when cast 
ing. Fig. 19 is a cross section of the mold 
opened for withdrawal of the matrices, 
Fig. 20 is a cross section of the mold closed 
after withdrawal of the matrices. Fig. 21 
it. COSS tion She mold with the mov able tang plates in the position they occu 15 after shearing off EE Fig. .." E. 
end elevation showing the matrices received 
on the second elevator of the distributing 
mechanism. Fig. 23 is an end elevation 

20 showing the matrices on the second eleya 
tor after completion of the movement. Fig. 
24 is a front elevation of the receiving box 
for the space matrices. Fig. 25 is a cross 
section through the space matrix receiving 

measuring table. Fig. 54. is a section 
through the mold table, before retiring and 

as box in its rotated position, ready for the 
space matrices to be returned to their maga 
zine. Fig. 26 is a front elevation of the re 
ceiving stick for receiving the line of type 
after ejection from the mold and shows the 

3 line of type in position. Fig. 2 is an end 
elevation of the receiving stick with the line 
of type in the position occupied on ejection 
from the mold. Fig. 28 is an end elevation 
showing the galley, the receiving stick in 

as its rotated position, and the receiving table 
in its rotated position. Fig.29 is a section 
through the galley showing the line of indi 
vidual type pushed into place and the re 
ceiving table still in its rotated position. 

40 Fig. 30 is a cross section of the metal got 
and pump. Fig. 31 is a plan of the metal pot and pump. Fig. 32 is a longitudinal 
section of the nozzle plate of the metal pot 
mouth; Fig. 32 is a front view of the nozzle 

As plate of the stal pot mouth. Fig. 88 is 
a cross section of the distributer box and 
a magazine channel. Fig. 34 is a cross sec 
tion of the distributer bar showing a matrix 
before its release. Fig. 35 is a cross section 

50 of the distributer bar showing a matrix 
after its release and partially rotated by the 
tilting bar. Fig. 36 is a perspective view of 
a line of type after casting, showing the 
tang in position, before it is sheared or 

55 broon off. Fig. 37 is a perspective view of 
the tang after removal. Fig. 38 is a per 
spective view of the line of individual type 
ciosed together for delivery. Fig. 39 is a 
front view of portion of the machine' as 

60 modified when the second method of justi 
fication described is employed. Fig. 40 is a 
part front elevation of the measuring table 
and of the two justifying wedges used in the 
second method of justification. - Fig. 41 is 

65 a front view pf portion of the machine as, 

modified when the third method of justifi 
cation described is employed in it. Fig. 42 
is a front elevation and plan of a divided 
star wheel. Eig. 43 is a front elevation of 
the back spacing gear. Fig. 44 is a plan of 
the back spacing gear. Fig. 45 is a cross 70 
section of the locking device for keeping 
the assembly box closed. Fig. 46 is a cross 
section through the mold showing one 
method of forming the tang-break. Fig. 
47 is an end view of portions of the corre 
sponding type before and after the removal. 
of the tang. Fig. 48 is a cross section 
through the mold showing another method 
of forming the tang break. Fig. 49 is an 
end view of portions of the corresponding 

75 

80 

type before and after the removal of the 
tang. Fig. 50 is a cross section throught E.g. the mold showing yet another methodo 
forming the tang break. Fig. 51 is an end 
view of portions of the corresponding type 
before and after the removal of the tang. 
Fig. 52 is a section of a distensible space 
matrix. Fig. 53 is a section through the 

elevating the matrices. Fig. 55 is an end 

35 

view of addendum escapement gear. Fig. 
56 is a section through the mold table after 
elevation of the matrices. Fig. 57 is a sec 
tion of receiving box showing a distensible 
space matrix in position. Fig. 58 is an end 
view showing top magazine matrix clear of 
second elevator bar. Fig. 59 is a section . 
of addendum escapement gear. Fig. 60 is 
a front view of addendum returning gear; 
(first and fourth methods of justification). 
Fig. 61 is an end view of addendum re 
turning gear (first and fourth methods of justification). Fig 62 is an enlarged view 
of space scale on assembly box. Fig. 63 is 
a front elevation bf hinge "r Swing plate 
on justification tables showing space mat 
rices before being raised. Fig.64 is a front 
elevatic; of pivoted jaw of receiving stick 
in tripped position. Fig. 65 is an end view. 
showing double magazine matrix received 
on second elevator bar. Fig. 66 is a front 
elevation of distensible space matrices after 
being raised. Fig. 67 is a section of first 
measuring table and hinge, or swing liate. 
Fig. 68 is a vertical section of distensible 
space matrix (second, third and fourth 
methods of justification). Fig. 69 is a per 
spective view of character matrix used in the fourth method of justification. Fig. 70 
is a perspective view of a space or qued 

95 

00 

105 

110 

15 

20 

matrix used in the fourth method of justifi 
cation. Fig. 71 is a perspective view of a 
line of type with tang cast in accordance 25 with the fourth, method of justification. 
Fig. 72 is a front view of portion of the 
machine as modified when ... the fourth 
method of justification is employed. Fig. 
73 is an enlarged view of portion of driving 30 - 



10 

15 

20 

25 

30 

a 

gear for mold end jaw. Fig. 74 is a vertical 
section of a distensible space matrix shown 
closed. Fig. 75 is a front view of addendum. 
returning gear for third method of justifi 
cation. Fig. 76 is an end view of addendum 
returning gear for third method of justifi 
cation. Fig. 77 is a part, section of matrix 
liberating gear and connection to addendum 
escapement for the fourth method of justi 
fication. Fig. 78 is a part front elevation 
of matrix liberating gear and connection 
to addendum escapement for the fourth 
method of justification. Fig. 79 is an en 
larged detail of mold jaw adjustment lock. 

In Figs. 1, 2, 3, 4 and 5, a Fig. 1 is a per 
spective view of a character matrix in which 
the strike or intaglio character (1) is shown 
impressed upon the prominence (2) at the 
top of the matrix. -Immediately adjacent to 
the intaglio prominence (2) is the projec 
tion (3) which is of such length that the 
distance from the end of the deepest por 
tion of the intaglio measured parállel to the 
side of the projection is equal to the height 
of the type required. On either side of the 
intaglio prominence (2) and of the pro 
jection (3) are two lugs. (4 and 5) rising 
from the body of the matrix, as and having 
their inner sides parallel to each other and 
to the sides of the intaglio prominence (2) 
and of the projection (3) and produced to a 
height sufficient to act as a shield to the edges of the intaglio prominence in any posi 

- tion.or angle into which the matrix can be 
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matrix may 
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tilted when in use with other matrices as 
shown in Fig. 5. The lug (4) is provided 
with a slot or 
of the matrix (7) being generally cut away 
for purposes of delivery from the magazine. 
The opposite ead of the matrix is also pro 
vided with lugs or feet (8 and 9), but these 
feet usually have no slots or grooves cut in 
them. At a suitable height upon projection 
(3) may be cut a groove or sick (iO), or 
two or more grooves or , nicks, upon the 

(s opposite side to which the top of the pro 
jection is beveled off at an angle (11) leav 
ing a flat surface (12) on the top of the pro 
jection parallel to the lowest portion of the 
intaglio (1). 

For convenience of manufacture, the 
be built up to two separate 

thicknesses of metal, the intaglio prominence 
(2) being produced in the one and the 
projection (3) formed upon the other, and 
the matrix so constructed may be made of 
two different materials to facilitate the pro 
duction upon the -prominence (2) of the in 
taglio character itself, and at the same time 
to Eile sufficient strength and wearing 
capacity in the projection (3). Consider 
ing a matrix as built E. of two parts, the 
one part (13) carrying the intaglio, and the 
other part, (14 carrying the projection, 
then these portions are subsequently fixed 

figy (6); the opposite side 
7 
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together by rivets or other suitable means 
so as to form one homogenous matrix, 
adapted to the various guides on which the 
matrices are received, measure for length of 
line, justified and used as portion of the 
mold in casting. The teeth (15) are formed 
in one of the parts (13) or (14) and are 
used as in the linotype in connection with 
the elevation of the type matrices for deis 
ery to the distributing mechanism and ait 
ward for purposes of distribution. To fa 

79 

75 

cilitate the arrangement of these matrices 
in the magazine, they are cut away as shown 
by the notch (16) so that each matrix clears 
the projection of the preceding matrix in the 
magazine, and, this clearance may be made 
sufficiently wide to prevent the contact of 
the projection (3) with the succeeding 
matrix when leaving the magazine. Be 
tween the lugs or feet (8 and 9) is a shallow 
slot (17) for retaining the matrix in place 
when the assembly box is opened. 

Fig. 2 is a perspective view of part of the 
projection (3) showing a modification of 
the beveled portion (11) in which a step 
(20) is formed at the lower part of the 
bevel, 

b, Fig. 3. is a perspective view of a dis 
tensible space matrix in which the one part (21) carries a short prominence (22) 
sformed to enter a recess (23) on the other 
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part (24); this recess being so formed that 
the short prominence (22) can be with 
drawn from the part (24) to a variable ex 
tent. The part (24) carries a projection 
(25) which serves the same purpose as the 
projections previously shown on the charac 
ter matrix, a. The two parts (21 and 24) 
of the space matrix can be separated to a 
variable extent by the action of the wedge 
(26) which connects the two pieces (21 and 
24) by lineans of the dove tailed grooves (2S 
and 29), and the two pieces (21 and 24) are 
constrained to occupy the proper relative 
positions to each other by means of the pins 
(30) fixed to part (21) which slide in the 
tubular guides (31) fixed to the part (24) 

100. 

05 

IO 

as shown in section in Figs. 52 and 4. . 
These guides pass through a slot (27) in the 
sliding wedge (26) and limit the travel of 
the wedge when at one point in the cycle of 
operation; the matrices are lifted by the 
surfaces (32 and 33). The foot (34) is 
made longer than the other feet for retain 
ing the adjustable space matrix when the 
character matrices are lifted to the dis 
tributer by the elevator arm. 
The space matrix is shown respectively 

fully distended and completely closed in 
Figs. 52 and 74. The wedge 26 has one of 
its plane faces, parallel to the prominence. 
carrying side 21 of the matrix and the other 
side of the wedge has also dovetails sliding 
in inclined grooves in the projection-carry 
ing portion of the matrix 24. The inclina 

15 
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- 'tion of these grooves to the plane face of the 

O 

projection-carrying portion of the matrix 
is the same as the inclination of the faces of the wedge to each other, and consequently 
the outer faces of the projection-carrying 
portion 24 and of the prominence-carrying 
portion 21 of the distensible wedge space 
are constrained to maintain a parallel posi 
tion with regard to each other. The guide 
tubes 31 and pins 30 prevent the vertical 
displacement of the projection-carrying 

5 

part 24 from the prominence-carrying part 
21 when the wedge is elevated. 

6, Fig. 4. is a perspective view of a quad 
matrix which, like the ordinary or thinner 

- space matrix resembles the character ma 

20. 

trix in all particulars except that the promi 
mence (40) which would carry the intaglio 
character is a plain flat surface, and this is 
nearer the end (12) of the projection (3) 
than is the case with the character matrix. 

25 

30 

The distance of this plain face from the end 
of the projection (3) is such as to give the proper body height to the quad or ordinary 
space cast. 

Fig. 5. is a perspective view of t c mat 
rices as a tilted relatively to each other in a 
manner which might occur in use and 
showing how the lengthened lugs (4 and 5) 
prevent the edge of the strike (1) on the 
intaglio prominence. (2) coming in contact 
with the projection (3) of the next matrix 

35 

as referred to in Fig. 1. 
Fig. 6, and Fig. 7 show respectively a 

front elevation and a side elevation of a 
type-casting and composing machine con 
structed in accordance with my invention in 

ent invention, and which may be considered 
45 

50 

such manner as to perform the justification 
by the method first described. In these 
drawings, for the sake of clearness, the 
greater portion of the merely actuating 
mechanism which forms no part of my pres 
conmon to the class of machine which casts 
slugs is omitted. As is usual in machines 
of this class, the driving power obtained 
from any suitable source is applied by belt 
or other convenient means to the main can 
shaft of the machine by a pulley 28 or other appropriate appliance capable of being en 
gaged or disengaged by a clutch. 
By depression of any of the finger keys, 

(101) a character or ordinary space matrix 
is released from the magazine (102) and by 

55 depression of the space key (103) a dis 
tensible space matrix is released from the space magazine (104) the liberation may 
be performed by gear of the kind, usually 
employed in machines of this class as shown 

60 

as in the linotype, falls down one of the 
channels (105) and is received on a moving 
belt (106) by, which it is conveyed over a 

mcdified in Fig. 10. The liberated matrix 

star whgel or feeding mechanism 2. Fig. 8 
into an assembly box. 9, (which in Fig. 6 is 

5 

shown in its rotated position). In the as 
sembly box 7, each matrix is suspended by 
its projecting lugs (4 and 5) Fig. 1, and is 
pushed toward the mold end of the machine 
by each successive matrix composed into 
the line. The touching of the space key 
(103) not only causes the fall of a space 
matrix from the magazine (104) by moving 
the rod (171) Fig. 8 in the usual manner in 
linotype machines but also releases an es 
capement, i. Fig. 8 and Fig. 55, which con 
trols the addendum gears driven in the usual 
manner from the power shaft f' of the as 
sembly box, g, and also the coördinated 
addendum gear, f', of the measuring table 
k', Fig. 14 that mechanically records the 
amount of the constant upon each distensi 
ble space matrix brought down into the line, 
and moves the end jaw (107) of the assembly 
box, g, from the length set or zero position 
to the measure increased by such constant or 
addendum. Upon the line(partially shown) 
of non-distensible matrices and distensible 
spaces matrices, a b c Fig. 8 assembled in 
the assembly box, g nearly attaining the in 
creased measure, a bell-ringing gear, h, 
Fig. 11 and Fig. 14 comes into action and 
warns the operator. that the line is nearly 
complete. On completion of the line by the 
operator, the starting lever (108) is de 
pressed setting in action thereby automatic 
gear which as pointed out above. is similar 
to gear hitherto employed; the assembly 
box, if as shown in Fig. 12 is now automati 
cally rotated by a member of this gear up 
ward through ninety degrees, so as to oc 
cupy the position shown in Fig. 13 and to 
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bring into proper position for casting, with 
the projections (3) horizontal, the matrices 
which have previously been received from 
the magazine (102) into the assembly box, g, 
having their projections (3) in a vertical 
position, Fig. 12. When the assembly box 
g, has reached its rotated position, also 
shown in Fig. 14 a sweeper y, Fig.6 actu 
ated on an arm or plunger as in known 
mechanism sweeps the matrices from the as 
senbly box, g, along the race ways (109) 
Fig. 14, the assembly box, g, is thereupon 
returned by its operating gear to its normal 
position Fig. 12 ready for the composition 
of the next line and the starting lever (108) 
Fig. 6 becomes automatically 
usual manner. Coördinated with the return 
of the assembly box, 9, that portion of the 
measuring gear, i' necessary for E. the 
increased measure due to the addenda of the 
distensible space matrices in the new line is 
returned by its gear to its zero position, the 
remainder of the gear used for recording 
the addenda remaining locked until the com 
pletion of the cast and withdrawal of the 
mold end jaws, where after that portion of 
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focked in the 
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the addend in recording gear is caused to . 
travel to its extrene limit by means of 30 
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sector or other gear of known form and is 
then permitted to return to a position de 
termined by a stop carried on the assembly 
box, g, addendum gear sector, thereby, co 
ordinating the further movement of the 
recording gear with the movement of the 
vise jaw of the assembly box which may 
now be in the course of advancing to record 
the 2ddenda of matrices added in the com 
position of the new line. The composition 
of the new line can therefore he commenced 
without further loss of time, as in the ordi 
nary linotype. The matrices, a b d are car 
ried by the sweeper arm, y, along the fixed 
raceways (109) on to a measuring table, le' 
the vise jaws (110 and 111) (shown also on 
Fig. 14) of which have been set by the as 
sembly box recording gear, i' i', to the in 
creased measure corresponding to the total 
addenda in the line composed; this measure 
remains locked till the completion of the 
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cast, when the starting lever (108) is auto 
matically unlocked; the vise jaws (110 and . 
111) of the measuring table k' which have 
been set to the increased measure as de 
scribed, are now advanced by usual means 
suitable for the movement toward the metal 
pot to contain the line of matrices a ba as 
shown by the dotted lines Fig. 53, and the 
measuring table, k' (shown also on Fig. 53) 
is elevated by the gear, t, Fig. 6 herein 
after described in detail, and thus raises 

(26) of the distensible space the wedges 
matrices, b, to fill the increased measure set 
between the vise jaws (110 and 111) of the 
measuring table, k". 
The amount by which the gear, l, on the 

measuring table has been moved is recorded 
on the coördinated gear l, of the mold table, 
a', Fig. 16 which is elevated to one half (or 
other suitable proportion) of the height to 
which the wedges (26) were elevated on the 
measuring table k', the matrices are then 
released from between the vise jaws (110 
and 111) of the measuring table k', by low 
ering the table, and by the action of the de 
pressor bar (112) which descends to its 
dotted position Fig. 53, the wedges of the 
distensible space matrices are restored to 
normal. After the withdrawal of the vise 
jaws (110 and 111) from the line of mat 
rices, these are carried forward by a 
sweeper, y'. Fig. 15 into the mold, m, Fig. 
17 whose end jaws (115 and 116), are then 
advanced toward the metal pot to embrace 
the line which now occupies the proper 
measure; and the end jaw (116) is now 
closed on the line of matrices. r 
The mold top and bottom jaws (113 and 

114) Fig. 18, hereinafter described in detail 
and operated by a usual form of gear are 
now closed on the projections of the mat 
rices and on the mold end jaws (115 and 116) Fig. 16. The melting pot in Fig. 30 is 
advanced to make contact with the tang 

'elevating-arm, 0. 
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blocks (117 and 118). Fig. 19; the pump, 
plungers (119-124). Fig. 6 and Fig. 30 
which have been previously raised by the 
action of the cross-beam (132) Fig. 30 conn 
monto the whole of the plungers, acting on 
the springs (125-130) are depressed also 
under the action of the cross-beam. on the 

70 . 

springs (134-139 Fig. 30) making the cast. 
In the event of any plunger (119-124) 
sticking, the springs (134-139) come into 
play and prevent damage to the particular 
plunger or to the operating mechanism. 
The metal pot, n, is now withdrawn from 
the tang blocks (117-118), the mold top 
and bottom jaws (113 and 114) and also the 
mold end jaws (115 and 116) are slackened, 
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80 

the horizontal line of character matrices and . 
space matrices is withdrawn by a retiring 
movement of the mold table race-ways, u, 
u’, u, u, Fig. 54 which, by a second and 
vertical movement, elevates them into posi 
tion for sweeping into the receiving box, u, 
and on to the ribbed receiving bar, r, of the 

9. The distensible space mat 
rices having no teeth, are not elevated, but 
are each retained by the lengthened lug (34) 

85 

90 

Fig. 3. They are then swept forward by 
gear of usual form into a rotatable box, p, 
which by rotation through ninety degrees, 
hereinafter more fully described brings 
them into the proper position for sweeping 
through the raceways of the box, p, p. . 
and p? Fig. 25 back into their magazine 
(104). The character and ordinary quad 
or space matrices are re-conveyed to their 
respective chambers in the magazine by 
means analogous to those 'employed in the 
ordinary linotype. After the matrices have 
been removed from between the mold end 
jaws (115 and 116) Fig. 16, and from be 
neath the character type and space type 
forming the justified line cast, the top and 
bottom mold jaw (113 and .114) Fig. 18 are 
now reclosed on the line of justified type, 
the lower tang block (118). Fig. 18 is re 
tired, and the upper tang block (117) Fig. 
18 depressed thus breaking off the continu 
ous tang or surplusage of metal from the 
line of type against the edge of the bottom 
mold jaw (114) Fig. 18. -- 
liberated, on the further movement of the 
lower tang block (118) drops clear. The 
top and bottom mold jaws (113 and 114) 
Fig. 18 are now slightly opened and the line 
of type is closed up and pushed out on to a 
receiving table, q, Fig. 27 by a plunger of 
usual form having a reciprocating move 
ment; the mold is now restored to its nor 
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The tang, -now 115 
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mal position in readiness for the next line, . 
and the locking gear which locks the record 
ing gear, f, and the starting lever (10S) is 
released by the return movement of the 
plunger, which also sets in motion by a 
tisual form of trip the rotating an 
which carries gripper gear, r, Fig. 26 which 
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95. 



automatically grips the line of justified type 
t, as hereinafter described: the table () is 
automatically rotated away, and the type 
conveyed by the continued rotation of the 
arm ' into the galley, s, into which it is 
pressed home; the jaws of the gripper are 
then automatically released, and the arm, r' 
and the table q, return to their normal posi 
tions in readiness for the next line. The 

0 positions occupied by the type table and 
gripper gear are also shown in Fig. 27 and Fig.28 by dotted lines. 

It must be remembered that the character 
matrices, a, Fig. 1 and the space and quad. 

15 matrices, c, Fig. 4 employed in the first 
three methods of justification have a pro 
jection equal in thickness to, or bearing a 
definite ratio, to the set width of the char 
acter, space, or quad to be produced. The 

20 distensible space matrix shown in its normal 
position in section in Fig. 74 shows the nor 
mal protrusion of the prominence (22) by 
the dimension (35); the dimensions (36) 
is equal to or of a definite ratio to (35) as 

25 shown by dotted line (54). Deducting the 
dimensions 35 and 36 from the total thick 
ness of the matrix, a remainder 37 of the 
projection (25) is left and this forms the 
addendum. It should further be noted that 

30 in the first method of justification just de 
scribed, the wedges (26) of the distensible 
space matrices, b. Fig. 3 are elevated on 
the measuring table to double (or other 
wise suitable proportion) the height which 35 they will occupy when justification has been 
effected at the mold before casting and 
therefore the prominence (22) and the re 
cess (23) which receives it must be of greater 
depth than is required in the second, third, 

40 or fourth methods of justification herein 
\-after described in which the wedges of the 
distensible space matrices, b' are not ele 
vated above the height which they occupy. 

... when justification has been effected before 
45 casting. - 

Parts of a machine modified so as to em 
ploy the second method of justification are 
shown in Fig. 39. The preceding descrip 
tion however of a machine employing the 

50 first method of justification, as far as the 
words the starting lever is automatically 
locked will equally serve for the descrip 
tion of the second method. The difference 
commences when the line of composed mat 

55 rices has been swept from the rotated as 
sembly box. 9, on to a measuring table. 

Fig. 39 shows that part of the mechanism 
which essentially differs from the mecha 
nism employed in the first method of justi 

60 fication; (the front and side elevations given 
in Fig. 6 and Fig. 7 being views of a ma 
chine designed in accordance with the re 
quirements of the first method of justifica 
tion). The matrices after being received in 65 the assembly box g, having an adjustable 

table, k". 
measuring vise (152) are now retired and 
the matrices swept to the mold, m, the end 
jaws of which (116) and (153) are now ad 

end jaws (116 tw. 
the elevation of the wedges of the distensible 
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jaw (10) Fig. 39 are passed on to a meas 
uring table, k, one wise jaw of which (110) 
is in position between the race-ways (109) 
Fig. 53, the second vise jaw (151) which is adjustable being brought into position by 
usual gear between the race-ways (109) 
when the matrices are in place. Now, how 
ever, instead of elevating the wedges in the 
wedge spaces, b, a single wedge (150) Fig. 
40 acting against the abutment (151) of a 
measuring vise (152) Fig. 39 on the meas 
uring table, k" is elevated by any suitable 
gear. The movable jaw (110) of the wise 
(152) has been moved by an attachment or 
addition, f, to the same mechanism, i' that 
operates a jaw (107) of the assembly box, 
g, for the addendum of each adjustable space matrix. A prolongation of this gear, j, 
operates the one end jaw (116) of the mold, 
m. The other jaw, (154) Fig. 40 of the 
mold, m, is distended by means of an ele 
vating wedge (153). to an amount equal to 
one half (or other suitable proportion) of 
the amount that the jaw (151) of the meas 
uring vise (152) was distended by the wedge 
(150) on the elevation of the measuring 

The jaws (110 and 151) of the 

vanced toward the metal pot to the casting 
position, the jaw 116 being moved first. 
The amount by which the matrices do not 
fill the new measure set between the mold 

and (153) is taken up by 
space matrices which are raised by the mold table, a”, to complete the justification. In 
the second method of justificatiop illustrated 
in Fig. 39 the two wedges 150 and 153 are 
elevated simultaneously. The inclination to 
the vertical of the inclined face of the wedge 
150 is double that of the wedge 153 as clearly 
seen in the enlarged Fig. 40. The elevation 
of both wedges is the same in extent, but 
the horizontal movement of the measuring 
wedge jaw 150 is double that of the wedge 
of the mold jaw 153. In this method of 
justification the wedges of the distensible 
Space matrices are down during the opera 
tion of measuring and are only elevated 
When the matrices are in front of the mold 
after the measuring has been effected and 
the mold jaw set by the wedge 153 to the 
correct position. The further processes for 
the completion and delivery of the line of 
finished and justified type are the same as 
those already given in the description of the 
first method of justification. 

It is obvious that by relatively altering 
the inclination of the faces (150) and (151) 
and (153) and (154) of these jaw distend ing wedges respectively, they may be ar 
ranged so that both may be elevated to the 
same extent, but that the amount by which 
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the jaw (154) of the mold, m, is distended 
is one half (or other suitable proportion) of 

O 

the distance by which the movable jaw 
(151) of the vise (152) of the measuring 
table, k°, is distended, as shown in Fig. 39. 
The table, k, is here shown in one piece, 
and is further shown in detail and enlarged 
in Fig. 40 with some parts broken away 
and e Parts of a machine so modi 
fied as to ethploy the third method of justi 
fication are SES in Fig. 41. 
By depression of any of the finger keys 

(101) Fig. 5 a character or ordinary space 
matrix is released from the magazine (102) 

s and by each depression of the space key 
(103) a distensible space matrix is released 
from the space magazine (104). The liber 
ation may be performed by gear usually 
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employed in machines of this class, as shown 
modified in Fig. 10. The liberated matrix, 
as in the linotype, falls down to one of the 
channels (105) and is received on the re 
ceiving belt (106), by which it is conveyed 
over a divided star wheel, 2’, Fig. 42 into 
the assembly box, g, Fig. 41 into which 
projects a vise jaw (160) which by the ac 
tion of the escapement, i, and the screw 
(164) recedes from the feeding mechanism 
by an amount equal to the addendum of 
each space matrix delivered into the as 
sembly box, g, (which is shown in its ro 
tated position in Fig. 41). This jaw car 
ries an auxiliary lever and gear similar to 
that already described, (161) and h, respec 
tively, Fig. 11 for ringing the warning bell 
when the measure of the line is nearly 
reached. If it is desired to correct the line 
and to use the back-spacing gear, 2 gy, Figs. 
43 and 44, this can now be done. When the 
operator considers the line complete, he 
moves the starting lever (108). Fig. 6 there 
by elevating through the medium of usual 
gear at the matrix delivery end of the as 
sembly box, g, Fig. 41 an abutment (162) 
suitably formed to clear between the halves 
of the divided star wheel, 2', or to pass on 
each side of a narrowed star wheel. The 
abutment (162) is held in its raised position 
against the downward pressure of the spring 
(183) by the latch (184) connected by the 
link (185) with the interlocking lever 
(180). A simultaneous movement elevates 
the stop (172) which is shown also in Fig. 
43 engaging with the halves of the coupling 
(173) (174): this coupling coördinates the 
movement of the screws of equal pitch (164) 
and (165) respectively, and the action of the 
stop locks both the two screws (164) and 
165). 

( The spring propelled sector (175) drives 
the pinion (176), fixed to the feathered 
shaft (178) and with it the pinion (177) 
and the coördinating pinion (179). The 
pinion (177) gears with a pinion (58) Fig. 
41 formed on the nut (166) on the screw 
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(164) and travels with the nut (166) in its 
lateral movement by means of a forked 
bracket or its equivalent (64) formed on the 
assembly box vise jaw (160); the pinion 
(179), similarly gears with a pinion (59) 
formed on he nut (167) on the screw (165) 
and travels with the mold end jaw (169) 
driving it by means of a forked bracket or 
its equivalent (67) through a distance one 
half (or other suitable proportion) of 
the distance moved through by the assem 
bly box vise jaw (160), the gears (58) and 
(177) and (59) and (179) being made of 
suitable ratios for the required reduction of 
travel. In this third method of justifica 
tion, as in the first and second methods 
above described, each matrix carries a pro 
jection of equal thickness to the type to be 
cast from it, consequently, apart from the 
wedge spaces, which must be considered 
separately, the length of the line of matrices 
is double the length of the line of type to be 
obtained. If the jaws of the assembly box 
are set to a given width and the matrices 
are short of this width by a given difference 
the total amount by which the spaces of the 
line to be cast must be increased must be 
one half of this difference to insure a cast 
ing of the proper length of line to fill the 
actual measure and not the double measure 
to which the matrices must be set. On the 
line of matrices being gripped by the action 
of the sector (175) the left hand mold end 
jaw (169) is advanced toward the metal pot, aw 
the sector (175) is automatically locked by 
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any suitable means (not shown) such as a . 
cam and the interlocking lever (180) acting 
on the link (181) and the clutch arm (182) 
at the same time causes the abutment (162) to drop, disengages the half coupling (173) 
which slides on a feathered portion of the 
prolongation of the screw (164), from the 
half coupling (174) and from the stop (172) 
and enables the screw (164) to be slackened 
and rotated back to its zero position after 
the assembly box, g, has been automatically 
rotated and the matrices swept to the mold. 
The revolutions of parts thereof of the screw 
164 when disengaged from the screw 165 
(while the composition of a second line has 
taken place simultaneously with the casting 
of the preceding line) are recorded by the 
pinion 187 keyed to the screw 164 which 
drives the sector 186. When the stop 192 
is disengaged from the sector 189 the sector 
186 independently records the angle of ro 
tation of the screw 164. This enables the 
screw 165 to be set to the correct correspond 
ing angle of rotation by engaging the stop 
192 after the sector 189 has fully rotated 
backward, and on the sector 189 being al 
lowed to rotate forward it comes in contact 
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with the stop 192 which has been returned to 
the left, thereby coördinating the two screws 
and thus permitting them to be connected by 30 
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the coupling 178,174 in the relative position. 
they would have occupied if the screw 165 

5 

10 

the sector 

had been connected throughout the opera 
tion to the screw 164. The screw (164) is 
restored to its zero position by the sector 
(186) driving the pinion (187) which is 
keyed to the screw shaft (164) and limited 
in its travel by the fixed stop (191). The 
movable stop (192) feathered to sleeve 
(193) on the shaft (194) to which sleeve is 
keyed the sector (186) is withdrawn from 

(189) by the lever gear (195), 
thereby permitting the sector (186) to re 

S 
cord, if required, a larger number of ad 
denda in the new line being composed than 
were composed in the line being cast. As 
the stop 192, which is feathered to a hollow 
shaft 193, is withdrawn by the lever 195 
from the sector 189 it is possible for the sec 
tor 186 to be rotated through a greater an 
in the preceding setting when the screw 165 
was set to embrace, the line of matrices. 
The nut (166) remains locked by the pinion 
177) on the shaft (178) of which the gear 
176) remains engaged with the locked sec 

tor (175). The vise jaw (160) of the as 

30 
posed, 

40 

sembly box g, will therefore occupy a posi 
tion closer to the abutment (162) than its 
Zero or normal position, by the amount 
which it was closed on the line just com 
The operator can make the backward movement of the starting lever 108 Fig.6 

35 in two stages as desired, the first stage re leasing the measuring gear and causing the 
measuring and elevating of the assembly 
box to take place, while the second stage re 
turns the assembly boxg to its normal po 
sition after rotation and the composition of 
the next line can now be at once proceeded 

45 

with as in the linotype machine. 
The line of matrices which has been swept 

into the mold against the mold end jaw 
(169) is now embraced by an advancing 
movement of the right hand mold end jaw 
(170) toward the metal pot, n. The wedges of the distensible space matrices are now 

55 

elevated by the mold table as and this effects. 
50 the justification of the line. The operations Cf. closing the mold, advancing the metal 

pot, making the cast retiring the metal pot 
and slacking the top and bottom mold jaws 
are the same as in the previously described 
methods. The slacking of the mold end jaw 
(169) is performed by the lowering of the 
stop (172) releasing the half coupling (174) 
and permitting the automatic operation of 
the sector. (189) which is caused to travel 

... 60 - w 

driving the pinion (190), which is keyed to 
to its extreme backward extent, thereby 
the screw shaft (165) to its full extent and opening the mold end jaw (169). The mold 
table a' is now lowered, the mold end jaws 

65 (169) and (170) retired the matrices with. I 

9 

drawn from the mold and from the cast, 
elevated on the first elevator, u, Figs. 54 and 
56 ready for removal by the second elevator 
arm 0, Fig.6 and thence to the distributing 
gear. The mold top and bottom jaws are 
again closed on the type as in the first and 
second methods, the tang sheared or broken 
off and the line of ited type transferred to the type table, the type stick, and thence 
to the galley as in the previously described 
methods. The sector. 189 runs on the shaft 
194 and does not move laterally relatively to 
it or to the sleeve or hollow shaft 193 which 
carries the sector 186. The stop 192 which 
slides on the hollow shaft, 193 is used to 
limit, the arc of rotation of the sector 189. 
The sector 189 may be caused to move to the 
end of its travel by one of the main cams of 
the machine in any well-known manner, and 
may be caused to return to the stop by spring 
or other well-known means. 
When the sector (189) has been moved to 

its extreme position, the movable stop (192) 
is allowed by movement of the lever (195) 
to slide on the feather way... on the sleeve 
(193) and to retingage with the sector (189) 
which travels till it comes, in contact, with 
the stop (192) and the amount of rotation 
from its zero position of the screw (165) is 
the same as the amount of rotation from its 
zero position of the screw (164). The Sec 
tor (186) keyed to the same sleeve as the 
movable stop (192) is records the rcation 
from its zero position of the screw (164) 
corresponding to the number of addenda in 
the line, being composed. The movements of 
both sectors now record the total amounts 
of the addenda on the distensible space 
matrices in the new line partially or COll pletely composed. After the sector (189) 
has come in contact with the movable stop 
(192) the half coupling (173) is engaged 
with the half coupling (174), the correct 
relative position of the screws (164) and 
(165) having been insured by the movable 
stop (192) on the sleeve (193), acting on the 
sector (175) is now unlocked and rotated until it meets the stop (196) causing the 
rotation of the shaft (IIS) and by means of the pinions (177) gearing into the pinion 
(58) and (179) gearing into the pinion (59) 
it re-sets the nits. (166) and (167) respec 
the operation of justifying the line now be 
ing composed. The measure set in the jaws 
up to this time is short of the true measure 
by the amount of movement made in justi 'fying the preceding line but the nuts (166) 
and (167) are restored to their Zero position 
immediately after the cast of the preyious 
composition of the succeeding line need 
occur. , In Fig. 2 are represented the necessary 
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sector (189) and by the sector. (186). The 

115 

tively to their zero positions in readiness for 
20 

125 

line is made so that no retardation of the 
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portions of a machine-constructed in ac 
cordance with my invention in such manner 

0 

5 

20 

25 

as to perform the justification by my fourth 
method. In this drawing, as elsewhere, for 
the sake of clearness, the greater portion 
of the merely actuating mechanism which 
forms no part of my present invention and 
which may be considered common to this 
class of machine, is omitted. By depression 
of any of the finger keys (101) Fig. 6 a. 
character or ordinary space matrix is re 
leased from the magazine (102) and by de 
pression of the space key (103) a distensible 
space matrix is released from the space 
magazine (04). The liberation may be 
performer by gear of the kind usually em 
ployed in machines of this class, as shown 
modified in Fig. 10, but in this method of justification the escapement, i' Fig. 72 is co 
ordinated with the matrix liberating gear 
for all matrices including the distensible 
space matrices, in such manner, that the 
liberation of any character matrix or dis 
tensible space matrix is accompanied by the 
liberation of the addendum escapement, i. 
and in place of the screws for adjusting 
the assembly box jaw and the mold end jaw 

30 

35 

ceived on a moving belt (106) by which it. 
40 

45 

50 

55 

60 

65 

or zero position to the 

to record the addenda of the matrices added, 
I may employ a ratchet escapement of some 
well 
a similar purpose in typewriters, in which 

position for casting. 

nown pattern such as is-employed for 

1,054,888 
through ninety degrees, so as to occupy th’ 
position in which the matrices have their 
projections horizontal and in the proper 

When the assembly 
box, g’ has reached its rotated position, the 
mold addendum gear f is locked and dis 
connected from the assembly box addendum 
geari'. The moldend jaw (95) is advanced 
toward the metal pot to position the mat 
rices swept from the assembly. box, g, by 

70 

75, 
the Sweeper y so as to abut against the jaw 
95, the other mold end jaw (96) is now 

position, and the similarly advanced to 
wedge spaces elevated to fill the measure, 
as in the linotype machine. The coördi 
nated gear, i. of the vise jaw of the assembly 
box which has been disbonnected, is now 

an 

returned to its zero position, whereupon the 
assembly box is restored to its normal posi 
tion, and composition of the new line can 
be commenced. 
The following sequence of operations is 

the same as in the first and second methods 
of justification: The mold top and bottom 
jaws closed; the top and bottom tang pieces 
brought into place; the cast made; the mold 
opened; matrices removed; mold closed 
again; the tang sheared or broken off; the 

80 

85 

90 

line of justified type swept to the type table, 
type stick and galley; the matrices elevated 
and passed to the receiving box; elevated to 

the carriage, advances for each key depres-distributer and distributed through maga: 
ision though in the present case the assembly 
box and mold end jaw addendum recording 
gear advances for each matrix released. The 
liberated matrix, as in the linotype, falls 
down one of the channels (105) and is re 
is conveyed over a star wheel or feeding 
mechanism 2' Fig. 8 into an assembly box g, 
which is substantially the same as those de 
scribed in the first and second methods of 
justification. In the assembly box. each 
matrix is suspended by its projecting lugs, 
as already described, and is caused to travel 
toward the mold end of the machine as each 
successive matrix is composed into the line. 
The release of the escapement i, Fig. 72 
controls the gear, f, if that mechanically 
records the amount of the constant or ad 
dendum upon each matrix brought down 
into the line, and moves the end jaw (107) 
of the assembly box, g, from the length set 

measure increased by 
such constants or addeada. Upon the line 
of ordinary or distensible space matrices, 
a' b-c', assembled in the assembly box, g, 
nearly attaining the increased measure, a bell 
ringing gear,th comes into action and warns 
the operator that the line is nearly com 
pleted. On completion of the line by the 
operator, the starting lever (108) Fig. 6 is 
depressed, setting thereby the automatic 
portions of the machine in action. The as sembly box g, is now automatically rotated 

and causing 

zines. When the mold end jaws (95) and 
(96) Fig. 72 have been withdrawn from the 
mold, the movable end jaw (95), is caused 

95 

100 
by the operation of the slip belt driven re 
versing gear, a t, to move to the extremity 
of its travel and then to return to a posi 
tion determined by a stop 356 carried on the 
assembly box addendum gear sector 189, 
thereby coördinating the further movement 
of the mold end jaw with the assembly box 
jaw. . . 

for the mold end jaw (95) consists of a 
screw (97) driving into the prolongation of 
the support (98) of the mold end jaw (95). 
..This prolongation carries a trip lever (99) 
which engages with the vertical arm (100) 
connected to the link (143) which in turn 
is connected to and operates the lever (144) 
engaging with the clutch coupling (145) 

it to become disengaged from 
the pulley (146) and to become engaged 
with the pulley (147), thus driving the 
screw (97) by its attached spur gear (148) 
by means of the pinion, (149) and causing 
its return till the mold jaw support (98) is 
arrested in accordance with the position of 
the stop 356, on the assembly box addendum 
gear sector. . . . . . It must be remembered that in the fourth 
method of justification described above, un like the three preceding methods of justi 
fication, the character i.e., a' Fig. 69. 

05 

The slip belt driven reversing gear, 2 t, 
O 

15 

120 

25 



i,054,888 

and the space or quad matrices, e' Fig. 70 
carry a constant (and not a proportional) 
thickness of projection (55) and (56) re 
spectively, and that this constant thickness 

5 is equal to the total thickness (57) Fig.68 
of the projection of the space matrices, b'. 
The matrices shown in Figs. 69 and 70 

have the addendum or thickness of the pro jection-bearing part constant. In Fig. 69 
10 the character bearing portion is thinner than 

, the addendum, and in Fig. 70 the space or quad-forming portion carrying the promi 
nence is thicker than the projection carrying 
the addendum. In respects other than the 

15 relative thickness of the projection-bearing 
part and the character-bearing part these 
matrices are exactly similar to those used 
in the first three methods of justification and 
illustrated in Figs. 1 to 4. . . 

20 Fig. 8 and Fig. 9 show in detail the as 
sembly box wherein the matrices are first 
received. The assembly box, g, Fig. 9 is 
capable of being rotated by the assembly 
box shaft (211) to which it is attached. It 

25 is provided with the fixed guides (212) and 
(213) on which the matrices rest, and also 
with the sliding guide (214) which can be 
elevated by means of the sliding guide lever 
(215) which turns, on the pivot (216), and 
of which the end (217) a passes through a 
slot in the sliding guide (214). Pivoted to 
the assembly box frame (218) by the pivot 

30 

(219) is the front guide frime (220) carry 
. .ing the front guide (221). This is shown 
85 in its dropped or open position in Fig. 9 and 

in its closed position in Fig. 12. It is re 
tained in its closed position by the ball 
lock, 2 a, shown in detail in Fig. 45. The 
ball lock 2 a is carried in the ball lock boss 

40 (222) in the assembly box front guide frame 
(220). The ball (224) is pushed outward 
by the action of the ball lock ring (223) 
and engaged with a depression in the as 
sembly box frame (218) when holding the 

45 guide frame (220) in its place. On the bear 
ing bracket (209) Fig. 9 is formed a small 
projecting foot (210) which serves to steady 
the matrices on their fall from the belt, 
(106) Fig. 8 into the assembly box, g, until 

50 they have been received by the action of the 
star wheel, 2' or 2° on to the guides (212) 
and (221) Fig. 12 where they hang by their 
projecting lugs or feet as shown in Fig. 12 

... so long as the projection (3) is in its vertical 
55 position, but upon the surfaces (18) and 

(19) bearing upon the guides (214) and 
(213) respéctively when the assembly box 
has been rotated to bring the projection (3) 
into the horizontal position required for 60 casting. 

Fig. 10 shows the matrix liberating gear 
which is operated by the finger key (101) 
through an intermediate gear as in the lino 
type; and an escapement (225) which per 

65 mits the matrices, a, to feed forward one at 

.. 

a time down the magazine channel (102) 
under the action of gravity; the escapement 
stops (226) and (227) retain the matrices 
by engaging with the foot (5) Figs. (65 
and 58). Where a double magazine is used, O this is effected with a duplicate escapement 7 
(228) acting by means of the stops (229) 
and (230) on the upper lugs (4) Fig. 58 of 
the matrix. In this case the matrices, a”, a 
are arranged with the teeth El nearer the 
opposite, side than in the single magazine 
matrix shown in Fig. 1 and with the E 
(6) continued across so. as to leave the lugs 
(4) and (8) projecting above the remainder 
of the surface just as the lugs (5) and (9) 
project beyond the surface (7). The matri 
ces for the top and bottom magazines, a, a 

75 

80 

are shown in Figs. 58 and 65 respectively. 
The matrices a intended for distribution to 
the second magazine carry an additional 
notch (331) g 58. In passing to the dis 
tributing bars, the one set of matrices, a are 
carried on the bar (332) and engage with 
the first distributing bar, 2 v, the other mat 
rices, a for the upper magazine shown in 
Fig. 10 traveling on the same surface of the 
bar (332). Fig. 58 present their teeth (15) 
at a level below that of the distributing bar, 
2 v with which they do not engage, and drop 
by gravity into an elevator box or are con- 95 
veyed by other suitable gear to the second 
distributing bar as in the linotype machine. 
The bell-ringing gear, h, as shown in Fig. 

11 is common to the first three methods of 
justification described, and is so arranged 100 
that the warning bell is rung when the line 
is nearly completed on the first matrix 
reaching a definite position in respect to the 

85 

90 

movable jaw of the assembly box irrespec 
tive of the position which that jaw may oc-105 
cupy at the time. 

... The addendum recording gear, i' Fig.11 
or (164). Fig. 41 or, j, Fig. 72, moves the 
assembly box vise jaw (107). Fig. 11 for 
ward by a constant amount for each disten- 110 
sible space matrix added in the line. Piv 
oted to the jaw (107) is the ve (161) Fig. 12 bearing the projection (281)'Fig.11 
against which the first matrix bears when 
the line is filled nearly to the jaw (107). 115 
The arm (161) Fig. 12 is keyed to a spindle 
(232) to which is also keyed the bell crank 
lever (233). The upper end of the bell 
crank (233) carries a stop which strikes 
against a portion of the arm (107) and lim- 120 
its the travel of the bell crank; the lower . 
end of the bell crank (233) carries a pro 
jecting pin (234) which can travel in the 
slotted bar (235) Fig. 11 as the jaw (107) 
moves in common with the action of the ad- 25 
dendum recording gear. The slotted, bar 
(235) is pivoted at the one extremity to the 
link (236) Fig. 11 and at the other end to 
the lengthened link (237) which carries a 
counter weight (238) to partially counter- 33 

S. 
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(234). slidin 
and permitting this to follow the rocking 

balance the slotted bar (235). The prolon 
gation of the slotted bar (235) carries a. 
pawl (239) pivoted thereto, which normally 
rests on the stop (240); the links (236) and 
(237) are pivoted on a fixed portion of the 
machine as also is the bell ringing hammer 
(241) which strikes the bell (242) when re 
leased under the action of gravity. 
the lever (361) is moved to the left by the 
pressure of the matrix against the projec 
tion (231), the lower arm of the bell, crank 
(238) lifts the slotted bar (235), the pin 

g in the slot in the bar (235) 
motion of the links (236) and (237). In 
the forward and upward movement of the 
slotted bar (235) the pawl (239) encounters 
the projection (243) on the bell ringing 

20 

25 

hammer (241) moving the weighted end of 
the hammer away from the bell (242) and 
in its further movement tripping the pro 
jection. SE and allowing the hammer to 
strike the bell (242). On the line being re 
moved from the assembly box, the bell crank 
(233) returns by the freeing of the projec 
tion (231), and the slotted. arm (235) re 

80 

35 

turns to its normal position by the rocking 
movement of the links (236) and (237), the 
pawl (239 
projection (243) on the bell-ringing ham 
mer (241) and tripped, returning to its 
normal position against the stop (240) by 
the action of gravity or a spring. In the 
fourth method of justification the same gear 
may be employed as shown in Fig. 72, 
though in this case the jaw (107) advances 
for each matrix added to the line. 

Figs. 12 and 13 show in detail the move 

40 

45 

50 

ments of the assembly box: When the line 
of matrices has been assembled (and in the 
third method of justification already de 
scribed, measured) in the assembly box, it is 
partly rotated through ninety degrees from 
the position shown in Fig. 12 as indicated 
by the dotted lines in Fig. 13 to bring the 
matrices into position for casting with the 
projections (3) horizontal. In the down or 
normal positiofi of the assembly box, the 
matrices are carried by the lugs (5) and 
(4) on the guides of raceways (212) and 
(221) respectively and hang suspended 
therefrom. In the up position the matrices 
are carried on the internal faces (1S) and 

55 
(19) Fig. 1, and hang suspended from the 
raceways (214) and (213) respectively. In 
the up position they are guided laterally by 
the raceway (221) which engages with the 
notch (6) Fig. 1 and in this position they 

60 

85 

are ready for the action of the sweeper, y, 
Fig. 14, by which they are swept forward 
on to a measuring table, (or in the third 
method of justification, already described; 
into the mold. This also is the case in the 
fourth method of justification. 

: In Fig. 14 which is given for the sake of 

When 

) in its travel is elevated by the 
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clearness, the relative positions are plainly 
set out, of the addendum recording gear, 
i' bell ringing gear, h, assembly box, g, in 
its rotated position with portion of a line of 
matrices, a b c, in place; space matrix lib 
erating rod (171) and space matrix maga 
zine (104), and the measuring table, k'. 
These parts have been particularly de 
scribed elsewhere. 
The elevating gear for the measuring and 

mold table is shown in Fig. 15 in the gen 
eral description of the first method of justi 
fication, the elevating gears l, and the co 
ordinated elevating gear, l, fo elevating 
the wedges of the distensible space matrices 
are mentioned. These are shown enlarged 
in this figure. A bracket (244) is fixed to 
the machine and carries a shaft (246) fixed 
at one end to a spur pinion (247), with at 
the other end a bevel pinion (248) fixed to 
it; the spur pinion (247) can be rotated by 
the action of the sector (249); such rota 
tion drives by the pinion (248) the bevel 
pinion (250) formed in one piece with or 
fixed to the nut (251) which is capable 6f 
rotating in the bracket (244). The nut 
(251) is formed with a shoulder or collar 
(252) on its upper end to bear on the bracket 
(244); the rotation of the pinion (250) thus 
causes the screw (253) fixed to the cross 
beam (254) to be elevated. The crossbeam 
carries at its two ends pillars (255) and 
(256) attached to the measuring table, c' 
which participates in the vertical movement 
of the crossbeam (254). Coördinated with 
the sector (249) is the sector (257) which 
gears with the spur pinion (258) fixed upon 
the hollow end of the shaft (259) which is 
supported by the prolongation of the shaft 
(246) and by the bracket (254). Keyed to 
the shaft (259) at its farther end is the 
bevel pinion (260). The bevel pinion (260) 
gears with the bevel pinion (261) formed in 
one piece with or fixed to a nut which car 
ries the shoulder or collar (262). The rota 
tion of the bevel pinion (261) causes the 
elevation of the screw (263) (which is of 
one-half the pitch (or other suitable propor 
tion) of the screw (253)). In this the first 
method of justification the matrices, as above 
described, carry a projection-bearing part 
of a width equal to the character to be 
cast and it follows that the amount by 
which the line does not fill the double 
measure will be double the amount required 
to be added to the aggregate of the spaces 
to be cast in order that these may fill the 
line. Since the increase of width of the 
matrices is proportional to the height to 
which the wedges are elevated it is necessary 
before closing up the line on the matrices 
preparatory to casting that the wedges 
should be elevated to only one half the 
height to which they are elevated in the 
measuring wise. This may be conveniently 
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effected by lifting both tables by means of 
Screws, as above, described, making the same 
number of revolutions, but so proportioned 
that the screw for the mold table has a pitch 

. . carries: the pillars (265) and (266) attached 
Io 

5 

the sector (249) 

20 

25. 

rices can be swept to the raceways, u', u',: 

one half of that of the screw for the meas 
uring table, as above described. The screw, 
(263) is fixed to the crossbeam. (264) which 
to the measuring table a' of the mold. In 
performing the justification of the line, the 
sector (249). is rotated by means of a slip 
ping belt, spring pressure, or other suitable 
means, so as to rotate the pinion. (247) and 
thereby elevate the table k', until the wedges 
of the distensible space matrices have filled 
the line. . . . 
In its movement for elevating the table, 

(257) and on the sector (249) coming to 
rest, the sector (257) is locked, and remains 
locked until the cast is completed. The sec 
tor (249) is disengaged and returns to its 
Zero position, carrying back with it the cross 
beam (254) and with it the table k. By 
separate automatic mechanism of usual form. 
a depressor bar (112) is now lowered so as 
to restore the wedges of the distensible space 
matrices to their lowest, or normal, position. 
After withdrawal of the jaws (110) and 
(111) of the measuring vise (140) the mat 
u. As the table, a', is now at a higher level 

35 

brings the upper surface of the Swing plate 

40. 

45 

than the table, 6, the wedges of the disten 
sible space matrices are raised by the partial rotation of the swing plate (141). Fig. 63, 
ivoted by the pin (68) to the mold table, ae'. 
he elevation of the Swing platerod. (69). 

(141) to a horizontal position and raises the 
wedges of the distensible space matrices to 
the height of the table, ae, Fig. 66, on which they rest elevated to the position they must 
occupy for giving correct.justification to the 
end jaws of the mold, when closed to em 
brace the line. After the cast is made, the 
sector (257). Fig. 15, is unlocked, and re 
turns toward its zero position, rotating the 
pinion (258), and thereby rotating the nut. 

. . . (261) and lowering the table a', to its nor 
50 mal position; the swing plate rod (69). Fig. 

63, is then lowered and the swing plate (141) 
falls with it; the sectors gear comes to rest 
in its normal position ready for the next line 
to be justified. When the sector (249) is 
returned to Zero, the addendum recording 
gear, f', which has been locked by (142) is 
moved to its extreme limit and then released allowing the recording gear, g, and with it 
the jaw (110) to return under the action of 
a Spring, weight, or other suitable means to 
its zero position or to such position in ad 
vance of the zero as may be occupied by the 

65 

addendum recording gear i' of the assem 
bly box. . . . 

Figs, 15 and 79 show adjustments for va 

carries with it the sector. 

rying the length of line cast with the first 
8 

method of justification in which the assem 
bly box vise jaw can be closed by altering 
the engagement of the gears so that the 
screw, i, is partially rotated and the jaw 70 (107) occupies the appropriate position for. 
the length desired to be cast. In this 
method of justification the jaw (110) will 
occupy the coördinated position and insure 
the line of the desired length being justi 
fied: it is preferable to provide an adjust 
ment for altering the Zero position of the 
moldvise jaw (116) so as to provide means 
for setting the mold end jaws to a position. 
closer together when a shorter line is to be 
justified... The amount which the jaw must 
travel to embrace the line of matrices with 
the Wedges of the distensible space matrices 

75 

80 

elevated to the correct height to give proper 
justification is thus reduced to a small 
amount. The jaw (116) is closed by means 85 
of a sector or gear driven by a slipping belt, 
spring-pressure or other suitable means and 
engaging with a spur pinion (86) carried on 
a prolongation of the screw (70) which re 90 
volves in a nut carried in a prolongation of 

: the support (74) of the mold end jaw (116). 
Fixed to the prolongation of the screw (70) 
is the handwheel (87) which can been 
gaged with the pinion (86) by means of the 
spring locking gear (88) Fig. 79. When the 
pin of the Spring locking gear is withdrawn 
by pulling the handle (89) of hand wheel 
(87) outward, the hand wheel (87) can be 
rotated independently of the sector and spur 
be set to the desired zero position in respect 
to the fixed mold jaw. Thereafter the hand. 
wheel, and sector are again locked together. 
In Fig.16 the line of matrices justified by 

the first method is shown with the mold end 
jaws. (115) and (116) in place, embracing 
the line of matrices and closing them up to 
the width predetermined by the height to 
which the wedges of the adjustable space 
matrices have been elevated. 
The mold in which the type. are cast is 

95 

100 gear (86) and the mold jaw support 74 can 

O 

shown in Figs. 17 and 18, and Figs. 19, 20 
and 21. The body faces of the type are 
formed by the top and bottom mold jaws 
(113) and (114) respectively, which may 
contain passages for the circulation of water 
for the cooling of the mold. The jaws 
(113) and (114) can be moved independ 
ently away from their closed positions to 
permit of the matrices being put into place 
or withdrawn from the mold after the cast 
has been made. The foot of the type is 

115 

formed by the tang pieces (117) and (118) 
respectively, which also may contain pas 
sages for the circulation of water for cool 
ing, and which are also capable of independ 
ent movement. The end of the tang is 
formed by the mouth of the metal pot, 
which bears against the tang blocks (117) 

25 

30 
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and (118). The ends of the mold are 
formed by the mold end jaws (115) and 
(116) respectively, and the ends of the tang 
by projecting portions upon the tang pieces 

5 (11) and (118). From this description it 
will be seen that the length of the tang may 
considerably exceed the length of the cast 
line of type and matrices provided that the 
mold end jaws (115) and (116) are made of 
sufficient length to close that portion of the 10 w s tang space which would otherwise commu 
nicate with the interior portion of the mold. 
The action of the parts of the mold is as 

follows:-The line of matrices, a l c, being 
received in place, the bottom mold jaw (114) 
is brought up to bear upon the projections 
(3) of the matrices by the rod (148) acting 
upon the bell crank (147) and the links 
(146). The matrices are held pressed to 
ward the metal pot by the faces. (17) on the 
side opposite to the projection (3) Fig. 1. 
The moid end jaws (115) and (116) are in 
the first method of justification now set to 
embrace the length of line to which the dis 
tensible wedge spaces have expanded the 
line of matrices, and are pressed together so 
as to take the measure of the length from 
the line of matrices itself. In the second, 
third and fourth methods of justification 

5 

20 

25 

30 
to a measure which corresponds to the 
length of line to be cast, increased by the 
number of addenda or addendum bearing 
matrices in such line and decreased in the 

35 second and third methods by an amount one 
half (or other suitable proportion) respec 
tively of the amount by which the line is de 
ficient in its first measurement. The eleva 
tion of the wedges of the distensible space 
matrices fills the line of matrices to this 
measure. The measure being filled, the top 
jaw of the mold (113) is brought down 

40 

upon the projections (3) of the matrices, a, 
to close the top of the mold by means of the 
rod (145), acting on the bell crank (144) 
and depressing the mold jaw (113) by the 
links (143). The bottom tang block (118) 
is now brought up into the casting position 
by the rod (269) acting on the bell crank 

50 (268) and the links (267). The top tang 
block (117) is brought into place by the rod 
(272) acting on the bell crank (271) 
through the links (270). The mold now be 
ing closed, the metal pot, n, is brought into 

55 place against the tang blocks (117) and 
(11S) and the cast made. 
having been retired, the top moldi 
is elevated, the mold end jaws 

45 

aw (113) 
115) and 

(116) are slacked and brought away from 
60 the metal pot, the line of matrices with 

drawn by means of the raceways, u, in the 
elevating block Fig. 54. When the matrices 
are clear of the mold the top mold jaw (fi3) 
is again closed on the cast and the bottom 

65 tang block (118) is moved downward to its 

(269), the bell crank 

the mold end jaws (115) and (116) are set 

The metal pot 
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lowest position by the action of the lever 
(268) and the links 

(267); the top tang block (117) is now 
moved up clear of the tang by the rod (272) 
acting on the bell crank (271). and the links to 
(270). The motion of the top tang block is 
reversed and the block (117) brought down 
to shear off the tang, Fig. 37 which can now 
fall clear. The top mold jaw (113) may be 
formed with a projecting bead (273) for 
forming a nick in the type similar to that 
cast in ordinary loose type produced by the 
usual methods. The top jaw (113) of the 
mold must in this case be lifted a sufficient 
amount to enable the bead to clear the 
groove in the type. before these are with 
drawn. This is shown in Fig. 19 in which 
the mold jaw is in its elevated position. 

Fig. 20 shows the jaws in their position 
after the matrices have been removed and 

75 

80 

the mold again closed. V 
Fig. 21 shows the position of the tang 

blocks after the break has been effected, the 
lower tang block (118) being at its lowest 
position and the top tang block (117), be 
ing at the lowest position it assumes after 
shearing or breaking off the tang from the 
line of justified type. . 

Figs. 22 and 23 show the second elevator 
arm and ribbed receiving bar. After the 
line has been cast and the matrices have 
been elevated on the first elevator, u, and 
swept into the receiving box, w, the char 
acter matrices, a, and space or quad mat 
rices, 6 are received on the ribbed distribut 
ing bar, a pivotally attached to the second 
elevator arm, o as in the linotype machine. 
The second elevator arm, o, operated in the 
usual manner from the main cam shaft of . 
the machine as in the linotype, elevates from 
the receiving box as shown in Fig. 22 the 
line of character and space or quad mat 
rices which are held in position by the 
spring latch (274) against the stop bar 
(275) when the lever, o attains the end of 

90 

95 

100 
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its travel as shown in Fig. 23. They are thereby kept in position for sweeping off 
to the distributing gear as in the linotype. 
The method of distribution of the space 

matrices is shown in Figs. 24 and 25. After 
the character matrices a, and space or quad 
matrices, c, have been removed from the re 
ceiving box, u), the distensible space mat 
rices, l, remain in the box as they are re 
tained by the lengthened lug (34) Fig. 57 
engaging with a groove (77) in the race 
ways, w' Fig. 57 and guided by the notch 
(3) which rests, upon the rib (78) of th riceway, w”. The distensible space mat- . 
rices are then swept from the receiving box 125 
raceways, u' and u into the revolving space 
box, p, in which they are received on the 

l15 

120 

raceways, p' and p° and rotated through 
ninety degrees by the rod (79) pivotally at 
tached to the arm (82) of the box, p, the 130 
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wedges, previously vertical, being now 
caused to assume a horizontal position to 
Ward the back of the machine, and the pro 
jections (25) of the distensible space mat 
rices stand vertically upward. After the 
rotation of the box, p, the matrices, b are 
swept into the magazine (104). The box p 
may be limited in its travel by a pin (92) 
engaging in the curved slot (93) in the sup 

O porting frame (94) of the rotating space 
box. p. 

Figs. 26, 27, 28, 29, and 64 show the re 
ceiving table, receiving stick and galley. 
After the mold end jaws have been with 
drawn from the mold, the tang sheared off 
and the mold top and bottom jaws (113) 
and (114) Fig. 21 closed again, the type it, 
are swept through the mold by a sweeper 

20 
to a receiving table, q, Fig. 27 on which 
they rest. The type table, q, is pivoted on 
a shaft (282). When the type t are in place 
and the sweeper has receded, the gripper. 
arm, r keyed to the shaft (285) Figs. 26 
and 27 rotates toward the type table...d from 
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its normal position, shown dotted in Fig. 
27. To suit various lengths of line of type, 
the jaw (286) is made in two pieces, 
clamped together by the screw and nuf 
(284) embracing the gripper plate (294) 
and clamping the jaws (286) together and 
to the receiving stick r. Before the adjust 
able jaw (286) of the gripper reaches the 
type table, the stop (283) of the type table 
acting on the trip lever (287) releases: the 
pivoted jaw (288), which under the action 
of the spring (289) causes the pivoted arm 
to rotate about its pivot (290) and to grip 
the justified line of type t. The type table, 
q, Fig. 28 is now rotated from its dotted 
position to its lowered position, leaving the 
line of justified type held between the grip 
per jaws (286) and (288). The type table, 
q having been lowered, the gripper arm, r 
is rotated from its dotted position Fig. 28. 
to the further rotated position shown in 
which the line of justified type, t, is opposed 
to the galley, s, Fig.28 and the arm r is 
locked in position. The galleys is now ad 
vanced toward the gripper of the type stick, 
r, and after the type have entered between 
the projections on the sides of the galley 
(291) and (292), the gripper jaws (286) 
and (288), aire pressed back by the surfaces 
of the projections (291) and (292) of the 
sides of the galley, s. The jaws (286) and 
(288) in their backward movement carry 
with them the gripper plate ( 
slides on the pins (295) and (296) fixed to 
the gripper arm, r. - 

away from the gripper arm , by the action 
of the coil-springs (297) and (298) against 

also secured the gripper presser plate (299) 
to the pins (295) and (296). The presser 

294) which 

The gripper plate (294) is normally held 

Fig. 26. The pins 295, 296 are fixed to tial 
gripper armr'. The gripper plate 294 is 

LD 

normally held away from the gripper arm . . 
'' by the action of the springs. 297, 298. 
When pressure is applied to the arms 286, 
288 it pushes the gripper plate 294 toward 
the gripper arm r and compresses the 

70 

springs 297-298. When the pressure is re- . 
lieved the plates 294,299 close together again 
under the action of the springs 297,298. 
The continuation of the movement of the 
galley causes the type to be forced by the 
presser bar (299) into the galley, and the 
to be pushed farther back the position ulti 
mately attained being that of readiness for. 
already composed lines of type in the galley 

the receipt of the new line of justified type... 
When the line of type has been received in 
the galley and has left the gripper arms. 
(286) and (288), the continued pressure of 
the galley causing the receiving stick arms 35 , 

(286) and (288) to recede, carries the grip per plate (294) away from the presser plate. 
S} by sliding on the pins (295) and 296) and by doing so, the pivoted jaw of : 
the receiving stick (288) swings to the posi 90 
tion shown in F ig. 64. The movement of 
the galley in causing the separation of the 
plate (294) from the plate (299) causes the 
pin (300) fixed to the plate (299) acting on 
the inclined face (301) of the pivoted grip 
per jaw (288) to partially rotate it on the 
pivot (290) and permits the tripleyer (287) 
to be reengaged by the action of the spring 
(302) and the pin (303) sliding in a hole in 
the gripper arm, r. The jaw (288) is now 

95. 

locked in its normal position and the galley 
is now, retired, permitting the plates (294) 
and (299) of the receiving stick to close to 
gether again under the action of the springs 
(297) and (298). The gripper arm is ro lo5 
tated back to its normal position shown . . . 
dotted in Fig.27 and the receiving table of 
is also returned to its normal position. 

Referring to Figs. 20, 21 and 22, the metal 
pot, -n, as shown insection of Fig. 20 is in 
some respects of the ordinary pattern in so 
far as the arrangements for heating and 
jacketing are concerned, but in so far as the 
length of tang to be produced on the type 
is generally continuous and greater than in 
most other methods of type casting, I em 

15. 

ploy two or more plungers arranged side by 
side as shown in the plan (119-124) Fig. 3i. 

.2t As the plunger's require to have some inde 
pendent movement relatively to each other 

: according to the work required of them and 
in case of the sticking of any individual 
plunger I prefer to actuate them by means 
the springs (125130) Fig. 30 on the up 
stroke and through the springs (134-139) 
on the down stroke. The valves (131) may 

of a crossbeam (132) acting by means of 125 
--, 

- be of the ball or other usual pattern, actu 
plate 299 is secured to the pins 295 and 296, lated independently by levers (133) in the 30 

is: 



arate pockets (304-309) each communicat 
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nel at their smallest or inner ends. 

lator, causes the screw (165) to rotate and 

6 

usual manner. The pumps (119-124) are 
preferably each made independent with sep 
ing by separate delivery channels (310-315) 
with a longitudinal nozzle channel (316) 
which is covered by but does not extend to 
the end of the nozzle plate. The nozzle plate 
(188) is formed with a number of holes 8: which may be tapered which com 
municate with the longitudinal nozzle chan 

Fig. 33 is a portion of a magazine shown 
in section with a matrix, a shown hanging in 
the usual manner from the distributer bar, 
2 v, from which it is released when arriving 
at the proper tooth combination, as in the 
linotype machine by the action of the screws 
(318) and (334). The matrix being liber 
ated, falls upon its surface (7) on the tilting 
bar (319) on which it is caused to rotate by 
the action of gravity through ninety degrees 
into the position Sow, by the matrix, a, 
with the projection (3) vertical; it then 
slides down the curved channel (320) of the 
magazine mouth into a compartment (102) 
of the magazine. 

Fig. 34 shows a matrix, a, on the distrib 
uting bar before it is released, and by the 
dotted line in the position in which it is re 
ceived on the tilting bar (319). 

Fig. 35 shows the action of the tilting bar 
(319) causing partial rotation of a matrix 
a, after its liberation from the distributer 
bar a v. A line of type as cast in the ma 
chine with the matrices and mold removed 
and the tang, 2 u left in position, is shown in 
Fig. 36. The tang 2 u after being sheared 
off is shown in Fig. 37 and the line of justi 
fied type t closed together after the tang, 
a u has been broken off is shown in Fig. 38. 

Referring further to Figs. 43 and 44, the 
back spacing gear, a y Fig. 41 mentioned in 
the description of the third method of justi 
fication, can also in a simpler form be em. 
ployed in the first and second methods of 
justification. Taking the third method, 
when a distensible wedge space is renoved from the line by the compositor, the num 
ber of addenda recorded by the screw (164) 
Fig. 41 will be in excess of the number re 
maining in the line. The scale (197) also 
shown in Fig. 62 and the pointer (198) indi 
cate the number of addenda recorded by the 

(164) and enable this number to be 
compared with the humber of distensible 
space matrices remaining composed in the 
line. By means of the handle, (199) Fig. 
41- the bevel pinion (200) fixed thereto 
drives the bevel pinion (201) fixed to the 
screw (165). Partial rotation of the 
handle (199). Figs, 43 and 44 by the oper 
to drive backward through the half cou 
pling (174) fixed thereto the half coupling 
(d73) feathered to the screw shaft (64). 
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The reading of the scale (197 

The escapement, i, Fig. 55 is thereby driven 
backward in the opposite direction to the 
arrow, and in the arrangement shown, the 
amount of an addendum is deducted for 
each quarter revolution of the shaft (164) 
and the ratchet (203). The anchor arm 
(204) being restored to its locking position 
by a spring, weight or other suitable means, 
locks the escapement in its corrected posi 
tion. The ratchet 203 and anchor arm 204 
are illustrated clearly in Fig. 55. Their po 
sition is indicated in Fig. 41 by the letter i. 

) informs the 
operator of the state of the line. In the 
first and second methods of justification, 
which only employ one screw i' the back 
spacing gear may be arranged to operate 
directly upon this screw without the inter 
vention of the couplings (174) and (173) 
Figs. 41 and 43 and 44. 
The ball lock 2 a., Fig. 45 is provided for 

locking the front of the assembly box, g, 
Fig. 12 in position when correction of the 
line being composed has been made. The 
front of the box (220) can be pulled for 
ward about the pivot (219) to obtain access 
to the line of matrices, the ball (224) 
springing within the recess in the plate 
(218) when the front of the box is restored 
to its normal position. 

Figs. 46, 48 and 50 show arrangements of 
the mold blocks for producing different ar 
rangements of tang break respectively. In 
Fig. 46 the lower tang block (118) is made 
considerably thicker than tang block (117) 
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100 
and is formed with a bead (321) which pro 
duces a groove or nick (322) in the front 
of the type, t, near the foot as shown in 
Fig. 47. The groove is placed in such posi 
tion that the fracture (323) of the tang, 2 u, 
when this is broken off will be effected 
through a portion of the section weakened 
by the nick or groove (322). 

In Fig. 48 is shown an alternative method 
(of producing the tang break in which the 
lower tang-block (118) is made thicker than 
the upper tang block (117) 
normal position stands above the top sur 
face of the lower mold jaw (114) and pro 
duces a sharp reentrant corner (324) where 
the lower face of the tang, 2 u, joins the 
body of the type, t. The fracture (323) 
Fig. 49 is thus confined to the portion of the 
metal between the reéntrant corner (324) 
and the corner (325) formed by the upper 
tang block (117): The third form of tang 
break is shown in Fig. 50 in which the top 
and bottom mold jaws (113) and (114) are 
made of equal thicknesses, and the tang 
break jaws (117) and (118) are also made of 
equalithicknesses. In this case the downward 
movement of the tang block (117) is gen 
erally made short so that it does not touch 
the lower mold jaw (14) in traveling 
downward to break or shear of the tang, 

05 

O 

and in its 
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125 

130 
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2 : or jet. The type cast by this method 
are shown in Fig. 51, and the action of pro 

20 

25 

ducing the fracture is mainly 
to the downward pressure of the tang block 
(117) acting on the tang, 2 v., of the type, t, 
and thus causing the fracture. 
In describing the space matrix shown in 

Fig. 3 the tubular guide (31) and the pin 
(80) are mentioned. These are more 
clearly shown in the cross-section of the 
figures, which also show the arrangement of 
the guides of the wedge. 

Fig. 52 shows the distensible space fully . 
distended and Fig. 74 shows the distensible 
space matrix in its normal or undistended 
position. . . . 
The cross section of the measuring table 

used in the first method of justification is 
shown in Fig. 53 in which the first jaw 
(111) of the measuring vise is withdrawn 
from the position which it occupies when 
embracing the line of matrices, shown by 
the dotted lines, and is in the position which 
it occupies when the matrices are being re 
ceived in the raceways (109) of the measur 
ing table. '' 
When the matrices have been received and 

the jaw (111) moved to its dotted position, 
the screw (253) is elevated by a nut (251) 
the screw (253) Fig. 53 is elevated with it, 

35 

40 

45 

50 

55 
the mold end jaws 

- through a slot in the other end jaw is the 

Fig. 15, and the crossbeam (254) fixed to 
raising the pillars (255) and (256) and the 
longitudinal bar, k' attached thereto, which 
forms.the measuring table and elevates the 
wedges. (26) of the distensible space mat 
rices, b. . 
After the measurement of the line has 

been effected and the coördinating sector 
(257). Fig. 15 locked, the table, k'is low 
ered by means of the nut (251) and screw pivo e y (251) on the elevator frame, u. In the retired 

and elevated position the raceways, w, v, (258); the depressor bar (112) Fig. 53, 
then comes into action and by downward 
movement, pushes the wedges of the dis 
tensible space matrices, b, down to their 
normal position. The recording gear, i. 
moves the measuring vise jaw (110) which 
is similar to the jaw (111) and slides on the 
bars (327) 
remains fixed laterally to the bars (327 } 
and (328) by means of its slide (330), 
which is capable of traveling transversel 
to the slide bars (327) and (328). . . . 

Figs. 54 and 56 show the mold race u and 
elevating devices 346,351 secured to one of 

(115) and passing 
bar (329) which presses the projection (3) 

.60 

85 

of the matrices home into the infld, when 
the mold end jaws are in place. Thé mat 
rices are justified from the back surface 17, 
Fig. 1, and the bar 329 presses against this 
'surface causing the surfaces 14, adjacent to 
the prominence 2 and the projection, 12 to 
bear against the top and bottom mold jaws 

shearing due , 

and (328), whereas the jaw. 
(11); which can slide in its block (326 " . a corded by the partial rotation of the screw 

7 
118 and 114, thereby insuring the correct 
position of the matrix in relation to the 
mold jaws. The mold end jaw (115) is car. 
fied on the moldend jaw frame (342) and is capable of sliding transversely on the 
slide (343); the mold end jaw (i.16) Fig. 
15 is carried on the mold end jaw frame or 
support (74) and is capable of sliding trans 
versely on the slide (344). The first ele 
vator frame, u. Figs. 54 and 56 carriesthé raceways or guides, u', u, u' which in their 
normal position form a continuation of the 
raceways (109) of the measuring table (in 
the first and second methods of justifica 
tion) or of the raceways (212), (214), (221) and (213). Fig. 13 of the assembly boe-in its 30 
partially rotated position (in the third and - fourth methods of justification). Before the 
matrices are swept from the measuring 
table raceways (or the assembly box race 
ways), the mold end jaw (116) Fig. 15, is 86 
advanced on its slide (344) and the mat 
rices are swept into the mold. The mold 
end jaw (115) is then advanced on its slide 
(348) and the mold closed. After the cast 
has been made and the mold end jaws (115) 
and (116) retired, the first elevator race 
ways, u', u, u, Figs. 54 and 56, which, 
embrace the matrices are retired by the ele 
vator frame, u, to which they are fixed; r . w 95 

this moves with the bracket (346) which 
slides on the slide (347) being moved from 
a suitable source of power by the rod (349) 
ivotally attached to the lug (348) on the 
E. (846). When the matrices have too 
been retired from the cast the elevator 
frame, u, is elevated by the slide (345) on 
the bracket (346) being moved from a suit 
able source of power by the rod (351) 
ivotally, attached to the lug (350) carried os. 

'u' of the elevator, u form a continuation of 
guiding surface with the raceways, w” and 
w", of the receiving box to which the mat. 
rices are swept. ... - 

10 

The addendum escapement, i Fig. 55, en 
ables each addendum added in any one of 
the four methods of justification to be re 

5 
i' or (164) or, j, in the direction of the 
arrow under the action of power applied by 
the slipping belt (163) to a pulley (168) . . 
Fig. 41, and (168). Fig. 39. Coördinated with the space matrix escapement rod (171) 130 
Fig. 8 is the rod (207) Fig. 55, which is 
pivotally attached to the anchor arm (204). 
turning on the pivot (205), except in the 
fourth method of justification shown in 
Figs. 77 and 78. The movement of the one 125 
end of the anchor arm frees the ratchet (203) . . . permitting the escapement to partially ro 
tate, and the action of the anchor return 
ratchet (206) restores the anchor arm to . 
position for arresting the movement when so 
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the succeeding tooth of the ratchet (203) has 
come into position. . . . . . . . . . . . . . " 
A section of receiving box is shown in . 

Fig. 57; when the matrices are swept from 

10 

the first elevator, u, they are received in a receiving box, w, Fig. 6, having guides, w”, 
and w”, the front guide, ao’ being formed 
with a groove which receives the lengthened, 
luig (34) of the space matrix:b, and retains 
it when the ribbed receiving bar, , of the 
second elevator arm, o, elevates the char 
acter and space: or quad matrices, a, and c. 
; Figs. 58 and 65 show a matrix for use in 
a double magazine machine; the matrix is of 

15 a somewhat different form; the upper por tion being formed with the notch (6) car 
ried across, the width of the matrix, leaving 
the lugs. (4) and (8) projecting above the 
surface, so that the escapement stops (229) 

20 and (280) Fig. 10, can act upon the lugs 
(4). The toothed portion of the matrix is 
carried nearer the face (7). than in the single 
magazine matrix and the supplementary 

25 

30 
ceived ont 
the matrices with the notch a, Fig. 58 are 

notch (331) is provided in those matrices 
which are to be distributed to the upper 
magazine, so that when the matrices are re 
ceived on a supporting rail (332) the matri 
ces, ES; without the notch are re the first distributer bar, 2 v, and 
not received on this bar, but pass to an elé 
vating mechanism and to a second distribut 

35 

ing bar as bar as in the double magazine linotype 
machine. . . . . . Fig. 59, shows the escapement freeing 
gear. When the escapement, i, is required 
to be rotated back to the zero position of 

40 

the screws, 'i' or (164) or, i, the friction 
clutch (333) of the driving pulley (168) is 
disengaged from the cone (334) of the es 
capement gear, thereby enabling the screw, 
for (164) or, j to be rotated backward freely without the necessity of overcoming 
the friction of the slipping belt (163) of the 
pulley (168). The return of the assembly. box adjustable jaw (107) Fig. 8 is effected 
by the sector (335) Figs. 60 and 61, which ( 
is caused to rotate under the action of suit 
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the rangé o 

fixed to the screw, through the interven 
tion of the train of gearing 
(338) and (339) until the sector reaches its 
zero position, when the screw i will also 

able power, thus revolving the pinion (340) 
(836) (337) 

reach its zero position. This position can 
be varied according to the length of the line 
required by sliding the pinion (336) later 
ally on the feathered shaft (341) fixed to 
the spur.wheel (337) out of mesh with the 
sector (335) thus revolving the Screw, f' and 
bringing the jaw (107) to the required posi 
tion. The gear can then be replaced and 

- if movement of the sector is not 
affected. During the return movement of 
the screw i' the friction clutch, 2 v Fig. g. i4 
driven by the pulley (168) is disconnected 

can be varied to suit the lengt 
cast; the progressive movement of the vise 

ing table jaws (110) and (111) Fig. 6 have 

'shown in Fig. 1. . . . . . . . . . . . ;for coördinating the 
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from the escapement gear, i. to facilitate the 
backward revolution of the screw. : : The addendon Scale (1975 fig62 is car. 
ried on the assembly box, g, and is so ar-, ranged that the position of its zero division 

h of line to be 

jaw (160) of the assembly box. 9, for each addendum received in the line is shown on 
the scale (197) by the pointer (198) carried, 
by the vise jaw (160)... . . . . The Swing plate for elevating the wedges 
of the distensible space matrices is shown 
in Figs. 63,366 and 67. The swing plate 
(141) shown in its normal non-elevated po 

isition. Fig. 63 is elevated to the position 
shown in Fig. 60 by the rod. (69), which 
is driven by a spring or other suitable source 
of power; this elevates the swing plate 
(141) till a stop (352), carried thereby, 
comes in contact with the table, k' when the 

70 

75 

80. 

85 

line of matrices has been measured on the . 
measuring table, k' and after the measur 
been retired. The elevation of the swin 
plate (141) elevates the: wedges (26) of the 
wedge spaces, b, so that the lower ends are 
at the same level as the mold, table, a' and 
enables the line of matrices to be swept to 
the mold table. . . . . . . 
The matrices and type employed in the 

g 90 

95. 

fourth method of justification are shown 
in Figs. 68, 69, 70 and 71. The character 
matrices, a Fig. 69 and the quad matrices, . 
c' Fig. 70 each carry a projection (55) and 
(56) respectively of a thickness equal to the 
thickness (57) of the projection of the space 
matrix, b, Fig. 68. The space matrix, b. 

00 

used in the fourth method of justification, 
is of the same construction as in the second 105. 
and third methods of justification, but in 
the fourth method of justification the ad 
dendum is equal to the whole thickness of . 
the projection, whereas in the second, and 
third methods the addendum is only equal 
to the part thereof shown in the dimension 
37) given in the section of a matrix, b, 

110. 

Fig. 74. The type; i, with tang, 2 u, cast 
by the fourt method of justification is 
The sector lar used 

115 
position of the mold end jaw (169) Fig. 41 
with the assembly box jaw (160) is shown 
in detail in Figs. 75 and 76. In restoring . 
the mold end jaw to its zero or normal po '120 sition the sector (189) is rotated by a spring or other suitable source of power and drives the spur pinion (853) which carries with 
it the spur wheel (354) rotating on the pin . 
(355) carriéd on the fixed: bracket (357). 
The spur wheel (354) drives the spur wheel 

... (190) fixed to the prolongation of the screw 
(165). The sector: (189) rotates until the 
stop (356) carried gn it, coines in contact 
with the stop (192) feathere 5 the tubilar 

125 

130   
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shaft (198). The tubular shaft (193) occu pies normally its zero position, but may oc eupy an advanced position corresponding to 
the number of addenda received on the new 
line being composed. . - . . ." 
In the fourth method of justification it is 

necessary that the escapement in this case 

10. 

20 

designated by i' should be liberated with. 
each liberation of any matrix. Mechanism 
by which these two operations are coördi 
nated is shown in Figs. 77 and 78. The de 
pression of the finger keys (101) as in the 
linotype, lifts the lower verge rod (358) 

- and operates one of the tumblers (359), lib 
15. p 

- permitting one of the eccentrics ( 
erating one of the eccentric carriages (360) 

ics (361) to fall on one of the rubber rollers (362) by which the lifting of the upper verge rod 
(363) Fig. 10 is effected, thereby operating 
the matrix escapement (225) and liberating 
a character matrix, quad matrix, ordinary 
space matrix, or distensible space matrix as 
desired. The elevation of anyone of the 
eccentric carriages (360) Fig. 77 lifts the 

25 rectangular frame 364-carrying the rollers 
(365) running on the guides (366) and 
(367) fixed to the frame of the machine. 
The link (368) 

30 
to the end of the 

35 

40 

in successive lines they produce a larger, 

45 

pivotally attached to the 
lug (369) on the frame (364) causes the 
latter to operate the lever (370) connected 

anchor arm (204) of the escapement i. 
. It will be obvious that the type cast by 
the methods and apparatus above described, 
being exactly similar to type as usually set 
up by hand, may be used to form portions 
or a letter or design which extends over 
more than one line; consequently I may use 
matrices having a portion or a letter or 
design engraved thereon so that when used 
character or design than could be produced 
by a single matrix in one line. It has been 
proposed to use matrices of slug casting ma 
chines so as to cast part of a large character, 
but the ridges usually cast on the sides of 
these slugs prevent the type from being per 
fectly continuous from line to line so that 
a character occupying more than one line 
would have small breaks occurring between 
each line unless the mold were changed to 
give a flat-sided slug whenever such was re 
quired. The casting of a two-line initial 
letter upon one slug which overhangs the 

55 other below it has been introduced to get 

60 

65 

over the difficulty, which does not arise when separate type, are used according to 
my invention, as the face and matrices car 
lying part of a character or design are car 
ried through to the body face of the 
matrix at the necessary parts. The face of 
the portion of the character produced will 
charge the body, and form a continuous 
printing surface when composed with no 
space or interruption between the parts. 

means for passin 

sale 

I do not herein claim perse matrices con 
structed as hereinbefore described, as spe cific claims for such subject-matter are. con 

is included in 
claims. 

I claim 

the terms of the following 
.. 

tained in my co-pending application No. 
598132, although the use of such matrices 70 

1. A type-casting and composing machine . 
adapted to cast a line of separate properly 
justified type at a single pouring; compris 
ing in combination, means for assembling 
matrices having projecting tongues integral 
there with, said tongues forming partitions 
between successive type cast in a line; means 
for assembling distensible space matrices 
having projecting tongues integral there 
with, said tongues forming partitions be 
tween successive type cast in a line; means for justifying said matrices including an 
assembly gage vise and means for actuating. 
said vise at each operation of said means for 
assembling distensible, space matrices, means 

75, 

80 

85. 

for presenting said matrices when justified . 
to the mold; and means for casting type co 
operating with said mold and matrices, as set forth. 

90 

2. In a type casting machine, in combina 
tion, matrices having projecting tongues in 
tegral therewith, forming partitions be 
tween successive type cast in a line, matrix 

95 

magazines, a receiving device comprising a 
set of revoluble rails, means for passing 
said matrices from said magazines on to said 
rails, a measuring device including a pair 
of jaws, means for moving one of said jaws 
away from the other, as set forth. 

3. In a type casting machine, in combina 
tion, matrices having projecting tongues in tegral therewith, forming partitions be 
tween successive type cast in a line, matrix magazines, a receiving device comprising a 
set of revoluble rails, means for passing 
said matrices from said magazines on to - 
Said rails, a measuring device including a 
pair of jaws, means for moving one of said 
jaws away from the other, a pair of mold 
end jaws, means operated from said first 
mentioned measuring device jaw to adjust 
the distance between said mold jaws, and 

said matrices to a 
sition between said mold jaws, as set forth. 

4. In a type-casting machine in combina 
tion matrices having projecting tongues in 
tegral therewith 
tween successive type cast in a line, matrix 
magazines, distensible space-matrices hav 
ing projecting tongues integral therewith, 
a measuring device, a movable vise jaw co 
ordinating with said measuring device and 
means for moving said vise jaw on the as 
sembly of each distensible space matrix as 
and for the purposes described. . 

5. In a type casting and composing ma 
chine in combination, matrices including 

po 

orming partitions be 
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distensible space matrices, wedges carried 
by said space matrices, said matrices having 
projections integral therewith forming par 
titions between successive type cast in a 
line, a space matrix magazine, means for re 
leasing said space matrices from said maga 
zine, a measuring device including a pair 
of jaws, and means coördinated to said 
matrix releasing means increasing the meas 
ure between said jaws by a distance corre 
sponding to the width of the projecting 
tongue for each space matrix delivered into 
said measuring device, as set forth. 

6. In a type casting and composing ma 
chine, in combination, matrices including 
distensible space matrices, wedges carried 
on said space matrices, said matrices hav 
ing projecting tongues integral therewith 
forming partitions between successive type 
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cast in a line, a receiving device comprising 
a set of revoluble rails, means for passing 
said matrices on to said rails, a measuring 
device comprising a pair of jaws, one of 
said jaws being vertically movable, the 
other of said jaws being horizontally mgy 
able to close upon matrices assembled in 
said receiving device, a pair of mold end 
jaws, reducing gear connecting said horizon 
tally movable measuring device jaw to one 
of said mold end jaws, and means for ele 

20 

vating said wedges of said distensible space 
matrices, as set forth. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

JOHN CAMERON GRANT. 
Witnesses: 

ALBERT E. PARKER 
P. A. OUTHWAITE. 

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents, 
W w Washington, P. C.” 


