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Application filed March 17, 1910. Serial No. 550,012,

To all whom it may concern:

Be it known that we, RoLus PERcIVAL
Ling and Arrmur Cmaries Morean, sub-
jects of the King of Gireat Britain, residing
at London, England, have invented new and
useful Improvements in Type Casting and
Composing Machines and Type-Writers, of
which the following is a specification.

This invention relates to type casting and
composing machines of the kind that pre-
sent individual matrices one at a time to a
casting mold, by which separate types are
cast, such types being subsequently assem-
bled in a clip or holder.

The said. invention relates more particu-
larly to the magazines that contain the mat-

rices from which the types are cast, and .to

the means for operating the parts that carry
the matrices.

In a construction of magazine heretofore
suggested for use in a typewriting machine
the type are distributed on two type-wheels
which, in their positions of rest are symmet-
rically arranged on opposite sides of a plane
passing through the printing point, and are
separately movable into this plane, so that
any one type on one wheel and the type oc-

-cupying the corresponding position on the
o o

other wheel are both brought to the printing
point by equal movements of the type-
wheels on which they are respectively car-
ried. In machines of the kind referred to,
the time allowed for the performance of a
whole series of operative movements to
bring any one matrix or type to the mold or
the printing position and to return the parts
to their initial positions, must be long
enough to enable the greatest of these move-
ments to be made. When the matrices or
types are arranged all around the circumfer-
ence of a wheel the difference between the
least and the greatest movements to bring
different matrices or types to the mold or
printing position is inconveniently large and
the time to be allowed for each complete se-
ries of operative movements is in conse-
quence comparatively long.

According to the present invention; in a
magazine for type casting and composing
machines, and type-writers, of the kind
wherein the matrices or types are carried by
rotatable and laterally movable matrix car-
riers or type carriers by which the matrices
are presented one at a time-to the casting
mold, or the types are brought one at a time

to the printing point, the matrices or types
are distributed on a number of rotatable and

axially movable sectors each of which, when

in its normal position or position of rest, is
out of the plane of the casting mold, or
printing point, and when required for use is
brought into this plane. By thus employ-
ing sectors arranged in this manner in place
of wheel-shaped carriers, a greater number
of carriers can be provided in one magazine
whereby the difference between the least and
the greatest operative movements of each car-
rier is reduced, and the inertia of the mov-
able parts is reduced also. From this it fol-
lows that the time to be allowed for the
greatest movement is more nearly equal to
the time required for the least movement.

As applied to a type casting and composing
machine, in the preferred arrangement,
there are four sectors but any one of such
sectors or any two may in special cases be
omitted. When four sectors are provided
they normally rest in two planes one above
and the other below the casting plane, and
when any matrix is to be used for casting
purposes, the sector carrying such matrix is
moved up or down, as the case may be, to
bring it into the casting plane, and the same
is also rotated to bring the matrices. in turn,
opposite the casting mold. It will be seen
that two of the sectors move up to the cast-
ing plane and two move down. The sectors
in each plane are preferably symmetrically
arranged therein so that one of them turns
to the right and the other to the left to
bring the matrices therein opposite the cast-
ing mold. The sectors may be operated di-
rectly by selecting keys, but preferably they
are operated by motive mechanism controlled
by selecting keys, thus relieving the opera-
tor of work and allowing a quick speed to be
attained. The vertical movement of the sec-
tors is preferably effected and controlled by
cam grooves in a cam cylinder with which
grooves parts connected to the sectors en-
gage. The first stage of the rotary move-
ment of a sector is that in which the sector
is moved into the casting plane, and the re-
maining stage of the rotary movement
brings the matrices, in turn, opposite the
casting mold. ‘

The magazine is arranged above and con-
centric with the cam cylinder aforesaid,
which cylinder, on opposite sides thereof, is
furnished with bearings supporting pairs of
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concentric driving shafts, making four | tubular extension of the same, shown sep-

shafts in all, one for each sector. The driv-
ing connection with the sectors is conven-
iently made through pinions on the shafts
gearing with toothed segments on parts
which are detachably.connected to the sec-
tors, but levers or racks and pinions may be
used for this purpose. The shafts are driven
from a common driving shaft through the
intervention of clutches one or other of
which is put in gear, by the depression of a
key, to move each sector, as required, and the
sector thus moved is subsequently returned
to its position of rest by a spring.

The cam cylinder is preferably con-
structed in two axially alined portions each
of which is furnished with a central sleeve
forming inner and outer bearing surfaces for
tubular parts which are comstructed with
bayonet or other detachable joints for con-
nection to similar tubular parts formed on
the sectors. The first named tubular parts are
constructed with flanges or arms which
carry rollers working in the said cam
grooves in the cam cylinder, and also con-
structed to carry the toothed segments or
equivalent means whereby motion is trans-
mitted to the sectors. The bayonet or other
joints in the,tubular parts before mentioned
permit the sectors to be removed from the
cam cylinder and other sectors substituted
in their place, when required. The upper
portions of the central sleeves also come
away with the sectors and serve to retain
the latter in concentric positions ready for
rapid replacement in the working position
when required. From the above 1t will be
apparent that what we have called a maga-
zine comprises the sectors and the tubular
parts formed thereon together with the up-
per parts of the central sleeves referred to.
One or more suitable catches are provided
to hold up the sectors on the central sleeves
when the magazine is removed from the cam
cylinder.

A machine comprising parts constructed
in accordance with the present invention
can also be used as a type writer, in which
case the matrices are replaced by male types.

In the accompanying drawings, which
show how the said invention may be con-
veniently and advantageously carried into
practice, Figure 1 shows, in central section,
a magazine comprising four sectors, a cam
cylinder and means for operating the sec-
tors. Fig. 2 is a plan of parts shown in
Fig. 1, partly in section on the line @, =,
Fig. 1. Fig. 3 shows a development of the
cam . grooves formed in the cam cylinder
shown in Fig. 1. TFig. 4 is an elevation of
the magazine, cam cylinder and operating
means illustrated in Fig. 1. Fig. 5 is a
plan of parts shown in Fig. 4, partly in sec-
tion on the line v, 7. Tig. 6 is a plan, and

Fig. 7 a side view of a single sector and a-

arately. TIigs. 3 to 7 are drawn to a re-
duced scale.

As shown in these drawings, the magazine
comprises four sectors, 1, 2, 3, 4, carrying
matrices 5. These matrices are separately
movable in a radial direction in the sectors,
in the known manner. The sectors 1, 2 are
arranged above the plane of the casting
mold 6, and the sectors 3, 4 are arranged
below this plane. The sectors 1, 2 are ar-
ranged symmetrically on opposite sides of
the casting mold and the sectors 3, 4 are
likewise symmetrically arranged on oppo-
site sides of the casting mold below the sec-
tors 1, 2. These sectors are -rotatably
mounted in a cam cylinder which, as shown,
comprises two parts 7, 8, in axial alinement.
Each of these parts is provided with a cen-
tral sleeve -9, 10, respectively, which are
formed with inner and outer bearing sur-
faces for supporting tubular parts 11, 12,
13, 14 integral with or rigidly attached to
the sectors 1, 2, 3, 4, respectively. The
members of each pair of sectors 1, 2 or 3, 4,
are connected by springs 15, 16, respec-
tively, the ends of which are secured to pins
17 provided therefor on the sectors. These
springs draw the sectors to their positions
of rest against stops 18.

The sleeves 9, 10 are provided with re-
movable extensions 19, 20 centered on the
sleeve by a convenient form of joint. The
said sleeves and their extensions form bear-
ing surfaces for tubular parts 21, 22, 28, 24
corresponding to and forming extensions

of the tubular parts 11, 12, 18, 14 to which.

they are respectively connected by bayonet
or like joints 25. Fach tubular part 21, 22,
23, 24 1s provided with a pair of arms 26
carrying rollers 27 traveling in cam grooves
each comprising an inclined part 28 and a
straight part 29 formed in the walls of the
cam cylinder 7, 8. The necks 30 connecting
the matrix-carrying parts to the tubular
parts are suitably shaped and arranged to
permit each sector to rotate through the re-
quired angle, when moved into the plane of
the casting mold, to allow of all the matrices
being brought in succession opposite to the
casting position. The said tubular parts
21, 22, 23, 24 are provided with bosses which
carry segmental racks 31, 32,33, 34. On

the exterior of the cam cylinder, on opposite

sides thereof, bearings 35 are provided.
The bearings on one side, as shown in Fig.
4, support a shaft 36 to which a pinion 43 is
keyed. - A tubular shaft 37 is sleeved on the
shaft 86 and has a pinion 41 keyed thereon.
Each shaft is independently driven by a
pulley 88 through- a corresponding clutch
39, 40. A similar arrangement of shafts
and clutches is provided on -the. opposite
side of the cam cylinder. There are thus
provided- four shafts each of which carries
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a pinion 31, 32, 43 or 44, respectively, ex-
tending into the cam cylinder through slots
45 and each engaging one of the segmental
racks 31, 32, 33 or 34.

Normally the clutches 39, 40 on both sides
of the cam cylinder are 1nope1at1ve but each
clutch can be rendered operative at-will by
a movement of its controlling lever or trip-
ping pawl 46, whereupon the corresponding

sector is moved to bring one of the matrices.

5 carrjed thereby, into alinement with the
casting mold 6.  For example, by putting
into operation the clutch 39 shown in Fig. 4,
the pinion 41 is set in rotation and drlves
the segmental rack 81. This rack, starting
from a position in vertical alinement Wlth

the position in which the rack 33 is shown |

in Fig. 2, is rotated in a clockwise direction
carrying with it the tubular parts 21, 11
supporting the sector 1. At the commence-
ment of this rotary movement the rollers 27
on the arms 26 carried by the tubular part
21 move downwardly in the inclined parts
28 of the lowermost pair of cam grooves (see
Fig. 3), until the sector 1 is brought down
to the plane of the casting mold. The face
of the pinion 41 is made sufficiently wide to
permit the rack to slide axially thereon with-
out coming out of engagement. This down-
ward movement is completed before the ma-
trix nearest to the leading edge of the sector
arrives opposite the mold. Thereafter the
sector 1 rotates horizontally presenting each
matrix in turn in alinement with- the s‘ud
mold.

In order that magazines comprising a
number of sectors may:be rapidly and easily
interchanged, the tubular parts carrying the
sectors are made, as hereinabove mentioned,
in two parts connected by bayonet or like
joints and the central sleeves of the cam cyl-
nder also are each made in two parts con-
nected by a scarf or like joint to keep the
two parts in alinement. With joints made
as shown in the accompanying drawing, on
moving the sectors 1,2, 8, 4 against the pull
of the springs 15, 16, for examplé by hand,
while the lower tubular parts 21, 22, 23, 24

_remain in their positions of rest, the joints

28 are unlocked. The sectors 1, 2, 3, 4 and
the tubular parts 11, 12, 13, 14 together with
the parts 19, 20 of the central sleeves can
then be lifted out from the cam cylinder.
The parts 19, 20 of the sleeves serve as means
for supporting the sectors ready for replace-
ment in the cam cylinder, and as an addi-
tional convenience these parts 19, 20 can be
bolted together by bolts passing through
flanges 47 carried by brackets 48 integral
with the said parts. The stops 18 as shown,
are carried by a plate 49 to which. these
flanges are bolted, notches 50 being provided
in the stops 18 to prevent axial displacement
of the sectors when the magazine s removed
from the cam cylinder.

8

In practice different magazines are em-
ployed to carry matrices for casting types
of different fonts, or parts of the same font,

‘and 1n each magazine, as a matter of con-

venience, as hereinbefore suggested, the most
used characters are arranged nearest to the
forward edge of the sector so that the latter
is'moved the least distance to bring the most
used matrices to the casting position.

When the present improvements are ap-
plied to type writing machines the printing
position corlesponds to the position of the
casting mold.

What we claim is:—

1. In a matrix magazine, a plurality of
matrix carrying sectors which in their posi-
tions of rest are out of the single plane into
which each sector is brought for use, and
means for separately moving each of the
said sectors one at a time at different times
into this single operative plane, the initial
part of the “said movement being in part
axial to bring the moving sector into the
said single plane of operfltlon and the sub-
sequent part of the said movement being ro-
tary to bring the matrices carried by the' seg-
ments in turn to a single definite position of
use.

2. In a matrix magazine, a plurality of

matrix carrying sectors which in their posi-

‘tions of rest are out of the operative plane,

means for separately moving the said sec-
tors one at a time at different times into the
operative plane, and for rotating the said
sectors to bring the matrices carried ther eby,
in turn, to a single definite position of use,
and means for returmncr the said sectors to
their initial positions.

3. In a matrix magazine, a plurality of
sectors carrying matrices, tubular parts sup-
porting the said sectors, arms extending
from tlie said tubular parts, means for ro-
tating the said arms, and cam grooves guid-
ng the said arms durmO‘ their 10ta1y move-
ments.

4. In a matrix magazine, a plurality of
sectors carrying matrices, tubular parts sup-
porting the said sectors, concentric sleeves
forming bearings for the said tubular parts,
arms extendlncr from the said tubular pfuts,
means for rot‘mtmo the said arms, and cam
grooves guiding the said arms during their
10tary movements.

5. In a matrix magazine, a plurality of
sectors carrying matrices, tubular parts com-
prising separable poﬂzlons supporting the
said sectors, toothed quadrants supported by
the said tubular parts, means for locking to-
gether the said separable portions of the
tubular parts, and rotary gear wheels in en-
gagement with the said toothed quadrants.

6 In a matrix magazine, a plurality of
sectors carrying matrices, tubular parts com-
prising separable portlons supporting the
said sectors,toothed quadrants supported by
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the said tubular parts, means for locking to- | carrying matrices, tubular parts comprising

gether the said separable portions of the
tubular parts, rotary gear wheels in engage-
ment with the said toothed quadrants, and
clutches controlling the times of rotation of
the said gear wheels.

7. In a matrix magazine, a plurality of
sectors carrying matrices, tubular parts sup-
porting the said sectors, arms extending
from the said tubular parts, cam grooves
guiding the said arms, toothed quadrants
supported by the said tubular parts, and ro-
tary gear wheels in engagement with the said
toothed quadrants.

8. In a matrix magazine, a plurality of
sectors carrying matrices, tubular parts sup-
porting the said sectors, arms extending from
the said tubular parts, cam groves guiding
the said arms, toothed quadrants supported
by the said tubular parts, rotary gear wheels
in engagement with said toothed quadrants
and clutches controlling the times of rota-
tion of the said gear wheels. A

9. In a matrix magazine, a plurality of
sectors carrying matrices, tubular parts sup-
porting the said sectors, concentric sleeves
forming bearings for the said tubular parts,
arms and toothed quadrants supported by the
sald tubular parts, cam grooves guiding the
sald arms, rotary gear wheels in engagement
with the said toothed quadrants, and clutches
controlling the times of rotation of the said
gear wheels.

10. In a matrix magazine, a plurality of
matrix carrying sectors, tubular parts com-
prising separable portions detachably sup-
porting the said sectors, concentric sleeves
comprising separable portions and forming
bearings for the said tubular parts, means
for locking together the said separable por-
tions of the tubular parts and sleeves, re-
spectively, means for imparting to the said
sectors a movement which is partly axial
and partly rotary, and springs for return-
ing the said sectors to their initial positions.

11. In a magazine, a plurality of sectors
carrying matrices, tubular parts comprising
separable portions supporting the said sec-
tors, and means for locking together the said
separable portions, respectively. ,

12. In a magazine, a plurality of sectors

separable portions supporting the said sec-
tors, concentric sleeves comprising separable
portions forming bearings for the said tubu-
lar parts, and means for locking together
the said separable portions of the tubular
parts and the sleeves, respectively.

18. In a magazine, a plurality of sectors
carrying matrices, tubular parts comprising
separable portions supporting the said sec-
tors, concentric sleeves comprising separable
portions forming bearings for the said tubu-
lar parts, means for locking together the said
separable portions of the tubular parts and
the sleeves respectively, brackets and flanges
formed on parts of the said concentric sleeves,
and a plate to which the said flanges are
bolted.

14. In a matrix magazine, a plurality of
sectors carrying matrices, tubular parts sup-
porting the said sectors, concentric sleeves
forming bearings for the said tubular parts,
means for moving said sectors to bring the
matrices carried thereby, in turn, to the posi-
tion of use, springs for returning the said
sectors to their initial positions and stops
against which the sectors are drawn by the
said springs.

15. In a matrix magazine, a plurality of
sectors carrying matrices, tubular parts sup-
porting the said sectors, concentric sleeves
forming bearings for the said tubular parts,
brackets and flanges formed on the said
concentric sleeves, a plate to which the said
flanges are bolted, stops on the said plate,
and springs for drawing the said sectors
into contact with the said stops.

16. In a matrix magazine, a plurality of
sectors carrying matrices, tubular parts sup-
porting the said sectors, concentric sleeves
forming bearings for the said tubular parts,
brackets and flanges formed on the said con-
centric sleeves, a plate to which the said
flanges are bolted, stops on the said plate,
catches on the said stops, and springs for
drawing the said sectors into the said catches.

ROLLS PERCIVAL LINK.
ARTHUR CHARLES MORGAN.

Witnesses:

Rreervatp Troymas Wray,
Hereerr A. BrssTon.
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