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Lo all whom it may concern:
Be it known that I, CHARLES W. Bowron,
of Oshkosh, in the county of Winnebago and

State of Wisconsin, have invented a new and
useful Improvement in Ty

pe-Juslifying Ma-
chines, of which the following is a descrip-
tion, reference being had to the accompany-

~ Ing drawings, which are g part of this speci-
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Spaces so temporarily filled by false

- printing or in

fieation. _
Machines for setting Lype now in use are

adapted to and do set up lines of type matter |

consisting of words of varying lengths, be-
tween which words there are spaces that are
temporarily filled by false space-types or
suitable devices whereby the lines are ap-
proximately filled temporarily, the interword-
space-
types or similar devices being required to be
thereafter refilled by space ty pes or quads of

such size and in such number and order as to’

suitably and completely fill the line, thus jus-
tifying it to proper measure for final use in
producing a type-mold there-
T'his work of justifying lines of type-

from.

set matier has commonly been done by hand

by a printer, because the work involves a spe-
clal selection for each line of a suitable num-
ber of space-types of the same or similarn size
to just fill the line, and where the interword-
Spaces vary 1n size, as is usunally the case, 1t
Involves so arranging the interword-space

types as not to have a regularity of larger or
smaller interword-spaces in the same part of

the line to meet the requirements of the art;

also, as the length and nnmber of words va.

ries constantly in the several lines, so the

number and extent of interword-spaces to be
space-types is a constantly-varying

filled by
teature of the work that has usually required
the direct and personal attention of g skilled
printer, - o - '

The object of my invention is to provide
Improved antomatic mechanism to be em-
ployed in connection with by pe-setting ma-

chines for justifyinglines of type-set matter

Or matrices to any desired measure, includ-
ing therein the measuring and ascertaining

the total of the amounts of interword-spaces
in a line to be filled by space-types, the de-
termining the sizes and numbers of the space-
types to fill the several interword-spaces with
similar and substantially-equal

right in Fig. 1.

- assorting cylinder.

the selecting and assorting by initial mech-

anism therefor the ascertained number of

space-typesto fill the several interword-spaces

In the lines with constant reference to the
use of equal-size space-types when all the

spaces of aline can be filled with space-types .

of the same size, and to the non-continuous
butrsegularly-varying useof diffe rentialspace-
types for justifying the line of type-set mat-
ter In accordance with the demands of the
art, and by auxiliary mechanism to put into

[ T

-operation the mechanism for releasing the

Space-types to be placed properly in the inter-

~word-spaces in the line.

a5

60

05

My invention consists of the mechanism,

its parts, and combinations of parts, as herein

described and claimed and the equivalents
thereof. |

In the drawings, Figure 1 is a side elava-
tion of my improved machine.

_ Fig. 2isa ver-
tical section of parts of the machine, other

parts being shown in elevation in connection

therewith. Fig. 3 is an elevation of the end

of the machine at the léft in Fig. 1. KFig. 41is
a transverse section on line 4 4 of Fig. 1 look-

ing toward the right. Fig. 51is a detail of the

ball-runway, the cover being thrown up away

from the floor of the runway. Fig. 6 is a de-
tall of the eylinder having pockets that re-
ceive the balls therein that serve as teeth Lo
actuate levers and whiceh herein is denomj-
nated the *“ ball-toothed” cylinder. Fig. 7 is
an elevation of the end of the machine at the

riphery extended on a flat surface of the cyl-
inder having flanges thereon and adapted for
receiving, assorting, and delivering the balls

that have their mechanical function in con-
nection with the ball-toothed cylinder. The
cylinder the surface of which is illustrated in

Fig. 81is herein denominated the ‘“ ball-assort-
ing” eylinder. Fig. 9 is a view of a units-
scale employed in connection with the ball-
Fig. 10 is a detail of the
dog employed in connection with the escape-
ment for the ball-assorting eylinder. - Kig. 11
shows a means in connection with the cylin-
der-actuated levers for ej ecting space-types.
Fig. 12 shows a means (substantially that
shown in Fig. 1 of Patent No. 092,743, of Oc-

| tober 26, 1897) for differentially controlling
space-types, | the ball-stop device herein. - T

Fig. 8 is a view of the pe-

75

80

90

95

10D




5

I0

20

39

35

40

45

50

55

60

2 | _ - 852,342

The type-setting machines in common use
assemble the types of the words in the lines
with temporary or false interword-spacing de-
vices, completing the lines, so far as words
are concerned, but omitting to fill the inter-
word-spaces to the extent necessary to prop-
erly separate them, leaving that work to be
done subsequently in and by justifying the
lines to desired measure. My improved type-
justifying machine is adapted for use with
any of these type-setting machines as auxil-
iary thereto or may be used also for justify-
ing to proper measure the matrices in a line-
casting machine.

The use of my improved mechanism for

justifyinglines of type-set matterinvolvesthe
division of the complete line of desired meas-
ure into units of measurement. Thenumber
of units necessary to justify the line being

registered on my device, through its connec-

tion, as hereinafter deseribed, with any mech-
anism on the type-setting machine devised
to indicate the progress of the line being set
according to the units -scale, my improved

mechanism is adapted for and is capable of

selecting, assorting,and grouping representa-
tive devices and therewith putting 1n opera-
tion the mechanism for the delivery of the
necessary space-types of proper size and in
due order for suitably and completely justi-
fying the lines of type-set matver or matrices
to desired measure. -

In my improved machine I employ balls of
uniform size to represent the interword-

spaces in the lines of type-set matter, and |

these balls are used in relation to each line
of type matter in the same number as the in-

terword-spaces therein, the balls being soem-

ployed in my machine as to put in operation
the mechanism to select and deliver space-

tvpes of proper size and in proper order for

filling the interword-spaces in the line.

- My invention involves the employment of
a suitably-channeled surface adapted for re-
ceiving, assorting, and delivering balls, and
therefore I preferably employ a cylinder 1,
(herein denominated the ‘‘ ball-assorting cyl-

inder,”) which is provided with rigid journals

2 2, having their bearings in a frame 3 of
suitable size and form for supporting the op-
erative parts of the mechanism. 'T'he length
of this cylinder stands for and represents an
extent of interword-spaces more than equal
to any amount of interword -spaces that

would occur in any single line of type-set

matter. This eylinder is theoretically di-
vided by imaginary longitudinal lines into
segmental divisions or tiers, and these tiers
are divided by imaginary circumferential
lines into longitudinal divisions or units of a

scale, which scale in the drawings I have

illustrated as containing sixty divisions or
units, these representing a certain amount of
interword-epaces in aline of the type-set mat-
ter—say one inch—and these longitudinal di-
visions or units of the scale are of a length
equal to the diameter of the balls used in con-

| nection with this cylinder. These theoretical

tiers and scale units are observed in the ar-
rangement and location of the flanges that
form the walls of the channels on the surface
of the eylinder dividing the tiers-into longi-
tudinal sections, as hereinafter more fully
explained.
face of the cylinder theoretically into longi-
tudinal divisions equal to units of the scale
and into segmental tiers is shown on Fig. 3,
the divisions into units of the scale being
shown as the spaces 4 4 between circumfer-
ential parallel dotted lines and the tiers be-
ing shown as the spaces 5 5 between the lon-
gitudinal parallel dotted lines. The surface

of the cylinder is divided into ball-channels

A B CD E F by the circumferential flange 0
and a series of correlated.flanges 6', 6% 67
64, 65 and 65, These flanges for a consider-
able extent of their initial portions are

straight on the circumference of the cylinder

in planes cutting the axis of the cylinder at
right angles, and in those portions are sepa-
rated a distance of five units or the diame-

ters of five balls apart, though this separa-
tion of the flanges from each other is not im-

portant, the arrangement of the flanges with
reference to each other being such only as to
form suitable channels for the delivery ot
the balls to chutes hereinafter described.

| At the same tier on the cylinder the flanges

6’ 62, &e., are initially offset toward the right
to-such extent as to make the channel-spaces

on that tier each one unit wider, or, as in

the construction shown in the drawings, six
anits wide, or, in other words, so as to divide
the tier by the channel walls or flanges into
sections of six ball-diameters or six spaces of
the unit of the scale. The next succeeding
tier on the cylinder is by the channel walls
or flanges in a similar manner divided into

| tier-sections of seven ball-diameters or the

width of seven units of the scale, and thus
each succeeding tier on the cylinder to such
number of them as is desired is by the walls

The method of dividing the sur-
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of the channels or flanges divided into sec-

tions, which sections in the several succeed-
ing tiers increase in length or width of the
channels in each succeeding tier by one ball-
diameter or unit space of the scale. In the
machine shown in the drawings the channels
have in their narrowest portion sections of
five ball-diameters or units of the scale and
in their widest portion sections containing
fifteen diameters or units of the secale, as

‘shown in Fig. 8; but it is obvious that the
construction of the channels can be made to

inelude sections of less than five units and
more that fifteen units, if desirable. It will

also be observed that more channels or fewer

channels may be used, aceording to the num-
ber of sizes of space-types desired to be used
in justification; also, that the scale may be
increased beyond sixty units by lengthening
the cylinder and prolonging the channels ac-
cordingly, or the scale may be curtailed be-

i low sixty units by shortening the cylinder
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and channels accordingly. The channel walls |

or flanges intermediate the ends of the tier-
sections arein oblique directions 7 7, forming
inclined walls along and against which the
balls used therewith will run by gravity on
the surface of the cylinder. At their ends
the channels A B, &e., are preferably elosed
by alongitudinal wall or flange 8 on the cyl-
inder.

The balls 9 drop into the channels A,B,or|

C, &e., near the top and a little at one side
of thecylinder and are retained in those chan-
nels as they run down on the surface of the
cylinder by a eurved apron 10, su pported on
the frame close to the flanges 6 6', &c. TFrom
Immediately below the cylinder and conven-
lently from the lower edge of the apron 10 a
series of chutes A’ B' ¢’ D' E' ' lead down-
wardly to the ball-toothed cylinder 11. The

upper ends of the chutes A’ B/, &e., register

with the channels A B, &e., and are adapted
to receive the balls 9 as they fall from the
channels into the chutes. The cylinder 11 is
mounted in the frame 3
that its periphery enters the cut-away sides
of the chutes A'B’, &e., extending, substan-

tially, across the chutes, forming a movable

bottom thereto. This cylinder is provided
with a number of ball-pockets 12, preferably
two for each chute, the two
same chute being located diametrically op-
posite each other in the cylinder 11, all the
pockets being so located as to register with
the corresponding chutes, the pocket or pock-
ets registering with one chute being out of
the longitudinal radial plane, cutting the cyl-
inder through the pocket or pockets regis-
tering with the adjacent chute. The pockets
are of such depth that the balls 9 entering
them are held therein projecting therefrom
to such extent as to formteeth on the surface
of the eylinder. g -

In front of the eylinder 11 a series of le-
vers 1o 13 are so mounted on the frame that
their inner ends project into the correspond-

ing ball-chutes through slots narrower than

the balls and terminate close to the cylinder
11 and so as to be engaged and tilted by the

ball-teeth formed by the balls 9 in the pock-
els 12, these temporary ball-teeth bein gadapt-

ed to engage and tilt the levers severally as

the cylinder is rotated past the levers or past

!

those of the levers in front of the pockets
having balls in them. These levers, which I
denominate ‘‘space-type” levers, are adapted
to be connected to mechanism. in the type-
setling machine for releasing or delivering
space-types of the size or thickness as meas-
ured by the units of the scale for properly
Justifying the line of type-set matter. Thus
the lever in front of chute A’ is actuated by
ball-teeth on the eylinder 11, formed of balls

delivered from the channel A, which repre-
sent and are intended to cause to be delivered
Space-types of one-unit thickness, or the thin-
nest space-type employed ordinarily in justi-
type-set matter, and the lever in front

fying

and 1s so disposed

pockets for the

from the sp

of chute B’ is actuated by ball-teeth formed
of balls from the channel B and is therefore
Intended to deliver or cause to be delivered
space-types of two units of thickness, and the

other succeeding levers are actuated by ball-

teeth iformed of balls from the several suc- .

ceeding channelsand are intended and adapt-
ed to be connected to the mechanisms in the
type-setting machine for delivering eorre-
spondingly-thicker space-types to the extent
of the number of such channels, chutes, and
levers. Eachlever13isconnected with space-
¢jecting mechanism by a rod 52, Fig. 11, or
other suitable means adapted to operate the
puncher for discarding the space-type from
the hopper or holder in which the several
spaces are stored. i

- 9518 a space-holder,with a portion cut away
to show the space-types 56 within, and may
be situated at any convenient place on the
type-setting machine. Along the bottom of

‘the space-holder and alongside the space-

type the space-puncher 54 is located and op-
erates, being actuated by lever 53, one arm
of which is connected loosely through the
space-puncher and the other arm of which is
pivoted to rod 52, connecting with lever 18.
As the revolution of the ball-ejecting ¢ylin-
der 11 carries a ball 9 along in chute D past

75

30

Q0

95

a lever 13 the lever is tilted by the ball which

engages the lever as a temporary tooth in the
cylinder. Through connecting-rod 52 the tilt-
Ing of lever 13 actuates lever 53, and thus Op-
erates puncher 54 to eject the space-type 56
ace-holder 55, as shown in Fig, 11.
It will be understood that each one of the le-
vers 13 1s thus operatively connected with a
separate type-holder, and each space-type
holder contains a different thickness of space-
types, according to the units-seale heretofore
deseribed. o | | -

- I'he eylinder 11 is provided with a belt-pul-
ley 14 on its journal, on which a belt may be

blaced, running to any convenient source of

power, whereby the ceylinder 11 may be ro-

tated constantly while the machine is in op-

eration, the eylinder 11 being thus adapted
to act on the levers 13 whenever balls are in
the pockets 12 therein. When by the rota-
tion of the cylinder 11 the balls 9in the pock-
ets thereof have passed below the levers 13,
they fall from the cylinder into the remov-
able pan G. | | I
To rotate the cylinder 1 automatically, a
spring 15, secured at one end to a journal 2

of the cylinder, is coiled about that journal,

and the other end of the spring is anchored
to the frame 3. To prevent the rotation of
the eylinderl, except at such times and to

such extent as is necessary for its proper ac-

tion, an esecapement device is provided, which
engages the teeth 16 on the eylinder, prevent-

ing rotation thereof, except Iimitedly, when
are intermittingly released one ata
Any form of escapement
may be employed therefor; but the one shown
In the drawings consists of a vertically-tilting

the teeth
time therefrom.
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lever ordog 17, pivoted medially on the frame.
This dog includes the jointed swinging mem-
ber 18 18’ and its spring 18°% dog-actuating
springs 19 and 21, and stops 20 and 22. In
use this dog may be connected toa key, where-

- by the operator can manipulate the escape-

IO
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ment device to permit the rotation of the cyl-
inder intermittingly. The teeth 16 properly
are and may all be as far apart as the width
of the tiers 5 on the cylinder 1; but by rea-
son of the small size of the cylinder in the
model from which the drawingsin this appli-
cation were made it became necessary to lo-
cate the first five teeth at half the distance
apart that the others are, thus providing for
depositing five balls in the ball-runway by
the time the ¢ylinder rotates, so that the tier of
five unit-sections is brought opposite the run-
way; but this incident of the construction in
this caseisnot of importance in the machine,
as with a slight change in the size of the cyl-
inder all the teeth 16 could be placed at dis-
tances apart equal to the width of the tiers.
- Tor holding a supply of balls 9 and deliver-
ing them to the ball-runway in front of chan-

nels A B, &e., on the cylinder 11 a hopper 23

is provided, having a downwardly-extending
ball-discharging tube 24, which terminates
directly above the open end of a runway
hereinafter described. The tube 24 is pro-
vided with a double gate 25 25', adapted to
control the discharge of balls singly from the
tube, which gate is conveniently made in the
form of a pin 25, projecting loosely into the
tube 24 from above, and another pin 25" at a
distance of the diameter of a ball from pin
25, projecting into the tube from below, the
pins being fixed in one arm of alever 26, piv-

oted medially on the frame, the other arm of

which lever is connected by a rod 27 to the
dog 17 conveniently by means of a bracket 23,
fixed on the dog, through which bracket the
rod 27 is extended in an aperture therefor
and to which itis secured adjustably by nuts
29 29, turning on the rod against the bracket.
The lever 26 is provided with a series of aper-

tures 30, each adapted to receive therein the

hooked upper extremity of the rod 27, where-
by the leverage on the lever 206 can be regu-
lated as desired. _ )

‘Near the top of the cylinder 1 and a little

~ to one side of a vertical plane through its

55

60

axis a ball-runway 31 is provided, extending
the whole length of the cylinder, which run-
way preferably consists of a floor 32, inclined
downwardly toward the cylinder, the floor
being convenienily supported by being af-
fixed to the apron 10, and a removable trough-
like cover 33, fixed at a distance from their
axes on arms 34 34/, these arms being fixed
on a rock-shaft 35, having ifs bearings in
standards 86 386, fixed on the apron 10. A
box-like extension 32" of the floor 32 forms &
hopper below the mouth of the discharging-
tube 24 and is adapted to receive the balls as
they fall from the tube 24 and conduct them

| adapted to travel freely. In use it mé,_y be

desirable to elevate a little that end of the
frame that is at the left in Fig. 1, so as to in-
cline this runway downwardly toward the
right, or the ¢ylinder and the runway and re-

lated parts can be mounted in the frame at a

slight inclination, so as to cause the balls to
roll. in the runway toward the right. The

arm 34 projects beyond the rock-shaft 35 in

the opposite direction from the cover 33 and
is provided with a series of apertures 57,
adapted to take therein a hook on the end of
the link 38, by which the arm 34’ is connect-
ed adjustably to the arm of the cylinder-re-
trieving lever hereinafter described.

A Dall-stop 39, fitted and sliding freely in
the ball-runway on the floor 32, is provided
with an arm 40, extending to and sliding
freely on the rock-shaft 35, whereby the ball-
stop is held in position slidably in the run-
way. The ball-stop 39 is also provided with
a stem 41, fixed thereto and extending in the
runway toward the right and in a bearing
therefor through the standard 36. This stem
41 is intended and adapted to be connected
with that portion of the type-setting machine

‘thatindicates the amount of the type setin a

line, and, as a consequence thereto, that in-
dicates the amount of the interword-spaces
to be filled in the line by space-types in order
to completely justify the line to proper meas-
ure. In use the ball-stop 89 moves from the
extreme right of the cylinder, as shown In
Fig. 1, toward the left, and when the types

of the words are completely set in the line of

type matter the ball-stop 39 will have moved
in the runway on the floor 32 toward the lett
to such locality as to hold the balls already
dropped on the runway in such position in
front of the channels on the ball-assorting
cylinder 1 that when released the balls will
fall into the channel or channels in such dis-
tribution as to be the means of operating the
mechanism to deliver the correct number and
sizes of space-types necessary for justifying
the line. An index-finger 42, secured to the
arm 40 of the ball-stop,points to ascale of units

43,fixed on the apron 10, and therebyindicates

by the graduated scale and figures thereon
the number of units of space-types necessary
for justifying the line. Thus, as shown in

TFig. 1, the scale is divided into sixty units,

and the pointer indicates that twenty-four
units of the scale and of the space-types are
reguired for justifying the line.

The ball-stop 39 is differentially operated
to determine the particular assorting-chan-

nels into which the balls shall be discharged
by its connection with the line of type being

set, as shown in Fig. 12. While any of sev-
eral methods may be employed for imparting
motion to ball-stop 39 by the advancement ot
a line of type being set, I preferably employ
a lever 57, which I have illustrated in Fig. 12
as controlled by the arm Q and header R,
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found in the type-justifying mechanism for

into the runway, in which the balls 9 are | which Letters Patent No. 592,743 were issued
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space-delivering device is applicable.  TLever
97 13 80 pivoted medially that its short arm is

- éngaged and moved by sliding arm Q, and its

long arm is linked with stem 41. It should

- be understood that the adjustment of ball-

10

- pointing to“60” on the scale
- ing cylinder 1.

20

- 39

35

40

‘require- sixty

stop 39,1its stem 41, and lever 57 is such with
reference to the line of type being set that
the advancing line of type will begin to op-
erate the ball-stop 39 at a point in the prog-
ress of the line being set where it would
_ units more to complete the
total units of a justified line. The ball-stop
is at the right extremity of the ball-runway,
which would be indicated by the finger 42
of the ball-assort-
As. the line of type g ad-
vances by its accumulation in the progress of
assembling header R is pushed forward in

the type-assembiing channel, as deseribed in |

my Letters Patent referred to. The forward
movement of header R aud its arm Q, slid-
able on rock-shaft P, actuates the lever 57,
and through the link connecfion of lever 57
with stem 41 motion is linparted to ball-stop

59, which forms the head of stem 41. - When
the operations connected with the setting of

a line are completed and the balls have been
released into the ball-assorting channels, the
ball-stop 39, stem 41, and lever 57 return to
their initial positions by the action of a ten-
sion-spring 59, the arm Q having been raised

and returned to its initial position, as de-

sceribed in said Letters Patent,

 Hereinafter it is explained how the Ing-
chine is made to deliver to the runway at the
left of the ball-stop a number of balls corre-
sponding with thenumber of interword-spaces
to be filled with space-types and how these
balls by the machine are so assorted and M a-
nipulated and made to actuate the mechan-
Ism as to cause the proper number of space-
types of suitablesize to be delivered for justi-

fying the line.
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At the other end of the eylinder from the

spring 15 there is a pinion 44, loose on the
provided with a

journal 2, which pinion is _
laterally-projecting stud 45. The journal 2
18 provided with a radially-projecting pir 46,
located in the path of the stud 45. A seg-
mental rack 47 on the extremity of a lever 48
meshes with pinion 44. The lever 48 IS piv-
oted medially on the frame and is provided
with a spring 49, secured thereto and to the
frame, adapted to hold the segmental rack
downwardly yieldingly. The lever48is con-
nected to the arm 34" by the link 38.  This
cylinder-retrieving lever 48 may be operated
directly by the hand of the operator or may
¢ connected to a suitable key or mechanism
in connection with g type-setting machine
foractuatingit. This cylinder-retrieving le-
ver is normally in the position shown in Hig,
7/, and the relation of parts is such that on
depressing the outer end of the lever the run-
way-cover oo 1S raised by the tilting of the
arm 34, and any balls on the rapway are

elongated stop 50 on the cylinder

nels A B C, &e.

correspondingly moved on

~that indicates conveniently

to me October 26, 1597, and to which this | released and fall onto the eylinder, and at the

same time the pinion 44 is rofated, bringing
the pin 46 into engagement with the stud 45

and by the continued movement of the lever

48 rotating the ball-assorting eylinder 1 back-
ward or retrieving it toits initial position, in
which the escapement-dog 17 is in engage-
ment with the first of the series of teeth 16
and the runway 31 is opposite straight por-
tions of the channels A B C, &e. A radially-
1 at the
rear of the teeth 16 isin the path of and can-
not pass the dog 17 and being engaged by
the dog prevents the further rotation of the
cylinder in that direction, the cylinder when
thus stopped being so disposed that the tier
containing the longest unit-seections is in
front of the runway 31.

In explaining the operation of my improved
machine I will assume that it is connected
up to a type-setting machine in the manner

hereinbefore stated or suggested. The hop-
per 25 1s first supplied with balls, and the

cylinderis then brought to
the escapement-dog 17
the first one of the teeth 16 and the runway
31 18 opposite the straight portions of chan-
Thereupon as the opera-
tor of the type-setting machine sets the type
of words in his machine the ball-stop 39 will
at sixty units from the end of the line be
the runway 31 to-
ward the left, Fig. 1, and as the operator

such position that

‘touches a false-space-type key the dog 17

will be lifted, permitting a tooth 16 to es-
cape and the cylinder 1 to rotate accord-

will be tilted, discharging a ball from the
tube 24 onto the runway 3i.
the false-space-typ

O
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1S in engagement with

100

| ingly, while at the same time the lever 26

105

On releasing
e key the dog 17 and the -

lever 26 will be retrieved by the action of

the spring 21.

continue to move toward the left until the
line is completed, when the ball - stop will

‘have moved a distance on the runway 31

corresponding to the units of type in the
words of the line, and the complementary

As the operator continues to
set the type of the line the ball-stop 39 will

I1I0O

115

distance or space on the runway at the left

of the ball-stop will indicate the amount of

the units of space-types that will be required

to justify the line, while in

the false space-types between the words have
been placed in position by touching  the
proper key therefor, a corresponding num-
ber of balls by the means before described
will have been delivered from the tube 24 onto
the runway 31, so that now there is a num-
ber of balls on the runway equaling in num-

‘ber the interword-spaces of the line of type-

set matter, which halls, by reason of the in-
cline of the runway, are resting in alinement
agalnst the ball-stop which is at a position
to the sight by

the meantime as

120

125

the scale 43 the total of the units of space-
types required to justify the line. While the
| balls have been delivered to the runway, the
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ball-assorting cylinder 1 will have so rotated |

that that tier 5 on the cylinder that is di-

. vided by the channel-walls into sections con-
taining the same number of ball-diameters |

as the number of balls in the runway will be
brought to and immediately in front of the

runway—that is to say, if seven balls have

1O

of the runway.

been delivered into the runway the eylinder

will be at such position that the tier 5, hav-
ing sections of seven units between the wails
of the channels, will be immediately in front
Thereupon the operator
will by touching the proper key depress the
outer end of the segment-rack lever 48, rais-

ing the cover 33 of the runway, permitting

the balls to fall from the runway into a
channel or channels A or B or A and B, &ec.,

the Dballs always falling either into one or

" into two adjacent channels,while at the same
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time by the depression of the lever 48 the
eylinder 1 will directly be retrieved-toits ini-
tial position.

"The action of the machine in properly as-
sorting the balls to cause to be delivered the
proper number and size of space-types can
readily be understood by reference to the
drawings. Thuson Fig. 1 the finger 42 shows
that twenty-four units of interword-space are
tobe filled by space-types. Assumethatthere
are seven interword-spaces to be filled by
space-types, (which fact is at the same time
shown by there being seven balls in the ran-
way and Dby the runway being at the tier on
the cylinder divided into sections of seven

units each,) seven space-types must be pro- |
' balls and their method of assortment forcaus-
ing the delivery of a predetermined nu mber
of space-types tofilla previously-ascertained

vided that will just fill the twenty-four units
of space to be filled in justifying the line.
Now on raising the cover 33 of the runway
and letting the seven balls fall onto the chan-
nels on the cylinder it will be found that

they fall into two channels—thus, four balls
into the channel C, leading to the chute C’',
“the third of the chutes numbering from the

left, and three ballsinto the channel D, lead-
ing to chute D', the fourth of the chutes from
the left. This disposition of the balls in the

The levers 13, that extend into the chutes A’

B/, &e., are respectively (commencing at the

left in Fig. 1) connected up to mechanism
whereby space-types of one, two, three, four,
five, and six units of thickness severally are
released by the action of these levers, respec-
tively. Hence,as above stated, four balls be-
ing in channel C, (the third in numeric order,)
these balls will, through the lever 13 to chute
C', actuate mechanism to produce fourspace-
types of three units of thickness, or twelve
units, and the three balls in channel D (the
fourth of the series) will produce three space-
types of four units of thickness, or twelve
units, making up in seven types the twenty-
four units of space-types required to complete
the justification of theline and in accordance
with the registration shown by the ball-stop
and its finger. Toaccomplish this ultimate re-
sult, it will be understood that the balls being

“each section of the tier.
“that there are seven of these ballsin the chan-
‘nel D and five of the balls in the channel E.

delivered from the runway into ehannels C
and D run by gravity down into chutes C’ and
D’, where they are stopped temporarily by the
cylinder 11, and that as the cylinder 11 ro-
tates one ball at a time drops into a pocket 12

It will be noted that by reason of the

three and of four units of thickness alter-
nately, thus better accomplishing the justifi-

cation of the line of type-set matter with a
‘non-uniformity in the interword-space filling
“that is desirable in the art.
stated that while Figs. 1, 2, 3, and 4 repre-
‘sent the machine in its initial position, or
ready to commence work on the setting of

It should be

type for a line of matter, yet so far as the fin-
oer 42 is concerned, Fig. 1, it is shown not at
the initial position, but at a position to which

it would come on the setting up of a line of
type requiring twenty-four units of space-

types to justify theline. Afterthe balls have

‘gerved their purpose as teeth in connection
with the eylinder 11 for tilting the levers 15
“they drop into the pan G, by meansof which
they can be puat back into the hopper 25.

As a further illustration of the use of the

amount of units of tvpe-space twelve balls

are indicated at W on Fig. 8 in the tier In

which there are twelve units of the scale in
1t will be observed

From this disposition of the ballsit canreadily

be calculated that the seven balls in the chan-
channels C and D is indicated at V in Fig. 8. |

nel D will cause the delivery of seven space-

typesof four units of measurement, or twenty-
eight units in all, and that the five balls in
the channel X or the fifth channel will cause
the delivery of five space-types each of five
“units of thickness, or twenty-five spaces, so
that the twelve balls will in all cause the de-

livery of twelve space-types of such thickness

“as to fill fifty-three units of space-type meas-

urement, which number ‘537 is that at which

the finger 42 would have been on the scale,
“which also would indicate the point at which

the stop-block stopp
“against which the balls on the runway were

ed on the runway and

arouped in alinement to be discharged there-
from into the channels D and E. It will
therefore be understood that the location of

the stop-block on the runway is always such

as to determine the locality of the balls, from

70

‘and serves as a tooth, engaging briefly the
corresponding lever 13 and tilting it, whereby
“a corresponding space-type is released or de-
livered for filling an interword-space in the
line.
pockets 12 registering with adjacent chutes,
being arranged in the eylinder 11 in different
longitudinal radial planes, the ballsdrop from
the two chutes into pockets 12 and become
temporary teeth on the cylinder alternately,
resulting in the delivery of space-types of
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which theyare to be discharged into the chan-

| nels on eylinder 1 in order to secure their
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proper arrangement and action on the levers

15 to cause a delivery of the proper space-

types required.

The division of leverage of arm 57 is such
that for the addition of every unit of type to
the line of type being set the ball-stop is
moved one ball-diameter or unit of the scale
into which the ball-assorting cylinder is di-
vided longitudinally. Thus for each unit of
type set the alinement of balls in the ball-

ranway 31 1s moved one ball-diameter to the

left, as seen in Fig. 1, bringing the balls in
such position in front of the ball-assorting
channels that if released into those channels
they would operate as described to release
one less unit of space-filling in the total units
of space-types released. 1t is obvious that
on this principle of unit measurement and
by the operation of the parts of my mechan-
1Ism as described the movements of ball-stop

ol are kept in such relation to the accumu-

lation of aline of type being set that the balls

when released into the ball-assortin g channel

or channels will be so distributed as to oper-
ate to release space-types to the exact total
number of units.of space-filling necessary to
justify the line. As the number of balls re-

leasedinto the ball-assorting channel or chan-
‘nels in one operation coincides with the num-

berof space-typesrequired between the words
of the line and as each ball in its operation,
as described, releases one space-type it is ob-
vious that the result is the release of the to-
tal naumber of units of space-filling required

divided into the exact number of space-types

necessary between the
line of tvpe. |

What I claim as my invention is—

L. In a type-justifying machine, balls of
uniform diameter, a movable surface pro-
vided with concurrently - widening ball-re-
ceiving channels the successive widths of
which increase in longitudinal dimensions
uniformly on a scale the unit of which is the
diameter measurement of the balls used, a

words to justify the

ball- ranway in which the balls are assem-

bled in alinement transversely toand in front
of the channels, and a ball - stop adapted
through differentially-actuating conneetions
with an advancing line of type being set to
determine by its position in the ru nway the
channelsinto which the balls shall be released.

2. Inatype-justifying machine, using balls

of a uniform diameter of a unit of a scale for

actuating purposes, a rotatable ball-assorting
cylinder provided with projecting flanges
which divide the surface of the c¢ylinder on a
scale into a plurality of circu1.n’ferential].y-
disposed tiers of longitudinal ball-receiving
sections, the sections in each succeeding tier
being one uzait of the scale greater in longi-
tudinal extent than the sections in the tier
precedingit, the flanges dividing the sections
In each tier being connected by flanges with
the corresponding ordinal langes in the ad-
Joining tier thereby forming channels trans-
versely of the tiers. |

F

5. Ina type-justifying machine, a movable
surface divided by flanges into adjacent ball
recelving and discharging sections which are
in longitudinal dimensions the multiples of
& given unit of a scale, in combination with
a piurality of balls of a uniform diameter
equal to said unit of scale, means for deliv-
ering said balls into said sections, and means
such as the inclination of said surface adapt-
ed to discharge the balls therefrom.

4. In a type-justifying machine, the divi-

‘sion by parallel projecting tlan ges of asurface

into tiers of longitudinal ‘ball-receiving sec-
tions which in longitudinal dimensions are
the multiples of a given unit, the sections in
each succeeding tier contalning one more
unit than thosesections in the tier preceding

i 1ty and all the sections so joined by connect-
ing-flanges into channels transversely of the

tlers that each channel will contain one sec-
tion of every size, means for dropping balls
severallyinto said varient sections and means
for discharging them therefrom. |
5. Ina type-justifying machine, the combi-
nation of uniform balls, a cylinder provided
with exterior ball-assorting sections as de-

seribed, a ranway in which the balls are as-

sembled in alinement in front of and trans-
versely to the channels, means for bringing
cach tier of sections successively into coin-
cidence with the ball-ranway by the inter-

mittent rotation of the cylinder, and means

for discharging balls from the runway into a
section or sections. |

0. Ina type-justifying machine, the combi-

nation of uniform balls, a eylinder provided

with exterior ball-agsortingse_eﬁions,- ATUNWAY
in which the balls are assembled in aline-

ment In front of and transversely to the chan-

nels, means for bringing each tier of sections
successively into coincidence with the ball-
runway by the intermittent rotation of the

cylinder, meansfordischarging balls from the
runway into the section or sections, and
means for retrieving the eylinder toits initial

position.

7. Inatype-justifying machine, a plarality
of ball-receiving channels on a revolving
cylinder, fixed chutes registering with and
leading from the channels, and uniform balls
adapted to enter the channels and be dis-
charged therefrom into the chutes, in combi-
nation with a rotatable cylinder provided
with pockets for said balls, and levers con-
nected to space-type-ejecting devices, the
levers being so located as to be contacted sav-
erally by a ball in a pocket of said cylinder

‘when rotated. |

- 3. Inatype-justifying machine, the combi-
nation of a series of chutes in the same verti-
cal plane, a rotatable
cated at one side of the chutes but so that
one side of the eylinder extends nearly across
the chutes in spaces therefor formed by cut-
ting away the sides of the chutes, balls of
uniform size adapted to pass through the
chutes severally lying in the pockets therefor
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in the eylinder while moving with and pass-

ing the cylinder and medially-pivoted levers
extending into the chutes through slots there-
for and into the paths of the pocketed balls
so as to be contacted and actuated thereby.
9. Inatype-justifying machine, a rotatable
cylinder provided with a plurality of eircum-

ferentially-extending ball-receiving channels

severally of varying widths multiples of a

I0

20

unit of ball-scale measurement, balls of uni-
form diameter of the unit of measurement, &
ball-runway adjacent to and substantially

paralled with the eylinder, means in connec-

tion with the runway for alining the balls in
the runway opposite one or more of said chan-
nels and in such positions that the balls gath-
ered in the runway when discharged there-

from will fall into one or more and such of
said channels as to cause the discharge of |

space-types of such number and size as eX-
actly to fill a line and all the spaces of the
line of type-set matter, and means for dis-
charging the balls from the runway into the
channels. | | |
10. In a type-justifying machine, balls of
uniform size, channels adapted to receive the
balls in suitable assortment and deliver them

 to actuating mechanism, actuating mechan-
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ism for releasing space-types so arranged that .

the balls passing thereto from the difierent

- channels and operating as deseribed will re-
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lease space-types of different thicknesses,
and means for determining the number of

‘balls that must be released into each chan-

nel to discharge the aggregate units ot space-

filling needed to justify a line divided into
~ the number of space-types required.

11. In a type-justifying machine, the com-
bination of channels terminating in chutes,
said chutes, balls to be operated upon in the
chutes, a ball-runway to aline the balls con-
tinuously in a single series in front of the

channels from which runway the balls in the

single series are released into the several
channels, a revolving cylinder provided with
pockets for receiving and holding the balls
during a portion of their passage through the
chutes, and levers extending into the chutes
and actuated by said balls in said eylinder
as keys, the levers being adapted for dis-
charging space-types. o
12. In a justifying-machine, a surface di-
vided into channels coincidently and equally
varying in width for receiving, assorting and
delivering balls adapted for actuating mech-
anism for delivering varying space-types,
means for delivering balls into said channels
and means for discharging them therefrom.
- 18. In a type-justifying machine, a surface
dividedintochannelshaving coincidently and

equally varying widths for receiving, assort- |

ing and delivering balls of uniform size, said
balls of uniform size and mechanism adapted
to be operated by these balls in different po-
sitions for delivering space-types of varying
thicknesses in accordance with the assorting
of the balls in the channels.

' a
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14. Inatype-justifying machine, amovable
surface divided into channels having coin-
cidently and eéqually increasing widths, the
widths of all the channels being equalin the
same tiers transversely of their length, the
channels being adapted for réceiving, assort-
ing and delivering balls for actuating mech-
anism fordelivering varying space-types, and
means for alining the balls in front of the
channels and discharging them thereon.
15. In atype-justifying machine, a surface
adapted to carry balls thereon, said surface
being divided by walls into adjacent chan-
nels which walls separate laterally in com-
mon transverse tiers step by step regularly,
the widening of the channels being equal and

coincident in all the channels and the walls

being made continuous by oblique portions
thereof between the laterally-separated step
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portions, means for alining balls in front of |

and discharging them into one or more of said .
| channels, and meaunsfor movingsaid surface

to bring different tiersof the varying chan-
nels in front of the ball-alining device.

16. The combination with a surface divided
into adjacent ball-channels extending along-
side in the same general direction, of a ball-
runway transversely of the channels and ad-
jacent thereto adapted tohold a line of balls
and discharge them into the channels, said
runway comprising a floor inclined toward
the channels and a removable cover.

17. Thecombination with a surface divided
into ball-receiving channels, of a ball-runway
adjacent to and transversely of the channels
and adapted to discharge balls into the chan-
nels, said runway comprising a floor inclined
toward the channels and a trough-like cover
mounted on a rock-shaft and parallel to but
a distance from its axis. o
~ 18. The combination with asurface divided
into ball-channels, of aball-runway adjacent
to and transversely of the channels, said run-

way comprising a floor inclined toward the

channels, a removable cover, and a hopper-
like initial extremity 82 adapted to receive
‘balls therein and discharge them by gravity
' onto the floor of the runway. |

19. In a type-justifying machine, the com-
bination of vertically-disposed ball-chutes in

‘a common plane, a horizontally-disposed eyl-

inder one side of which projects into the cut-
away sides of the chutes, said cylinder being

‘provided with pockets registering with the

chutes adapted to receive balls therein dur-

ing a portion of their passage through the

chutes, and pivoted levers projecting into the

“chutes in front of the eylinder adapted to be

tilted on the revolution of the cylinder by the
balls serving as teeth on the cylinder to which
they are held by said chutes.

20. In a type-justifying machine, the com-
bination of vertically-disposed ball-chutes in
a,common plane, a horizontally-disposed cyl-
inder one side of which projects into the sides
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of the chutes, sald cylinder being provided

“with pockets registering with the chufes

&
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adapted to receive balls therein in the chutes,

the pocket or pockets registering with one

- chute being'in a different Iongitudinal radial

1O

plane to the pocket or pockets of the adjacent

chute or chutes, and pivoted levers project-
ing into the chutes in front of the cylinder
and adapted to be tilted by the balls serving
as teeth on the revolution of the cylinder.

~2l. In a type-justifying machine, the com-
bination with a revoluble eylinder having a
surface divided into ball-channels of. regu-
larly-varying widths, of ball-chutes adapted

- toreceive balls from the channels, a pocketed
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cylinderobtrudinginto the chutes and adapt-
ed to take balls therefrom to form temporary

‘teeth thereon, and levers projecting through

the chutes into the
the cylinder. | |

22. In a type-justifying machine, the com-
bination with a revoluble cylinder having a
surface divided into a plurality of adjacent
ball-transmitting channels, of a ball receiv-
ing and discharging runway extending con-
tinuously substantially horizontally in front

paths of the ball_-teéth on

of and adjacent to said channels adapted to |

discharge ballsinto one or more of said chan-
nels, and a movable ball-stop located in and
adjustable of said runway. | |

26. In a type-justifying machine, the com-

bination with a revoluble cylinder having a |

surface divided into adjacent ball-transmit-
ting eibcumferenti&lly—extending channels; of

a ball receiving and discharging ranway ar- |
ranged opposite and substantially parallel to

sald cylinder and adjacent to said channels,
a movabie ball-stop in and adjustable of said
runway adapted to limit and loeate balls
therein to be discharged into said channels,
an index-fingersecured to said ball-stop, and
ascale graduating said runway and said chan-
nel-surface, the finger being arranged to in-

dicate the location of said ball-stop with ref- |

erence to sald runway and to said surface.

24. In a type-justifying machine, the com- |

bination, with a ball assorting and deliverin o
cylinder mounted revolubly on a frame, of an
actuating-spring, eseapement-teeth, and an
escapement-dog. -

25. In a type-justifying machine, the com-
bination with a ball assorting and delivering
cylinder mounted revolubly on a frame, of a
spring attached to the frame and attached to
and coiled about a journal of the eylinder
adapted to rotate the cylinder, a series of
teeth on the cylinder, and a tiltable escape-
ment-dog provided with a spring-controlled

swinging member, the dog being adapted un-

der manipulation to permit the rotating of the
cylinder step by step under the action of the
spring. - | | .

- 26. In a type-justifying machine, the com-
bination with a ball-assorting eylinder pro-
vided with rotating and escapement devices,
and a ball-runway for delivering balls to the

cylinder, of a ball-hopper provided with a

ball-discharging tube having 'a ball-control-

ling gate and means connecting the escape-

l

ment-dog to the ball-controlling gate whereby
the gate will be operated synchronously with
the escapement device. o B

27, In a type-justifying machine, the com-

K
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bination with a rotatable ball-assorting eyl-

inder having ball-channels widening regun-
larly on suceeeding tiers lon gitudinally there-

of, and rotating and escapement devices by

which the cylinder is rotated step by step a
distance equal to the width of a tier, of a
ball-ranway for delivering balls to the cylin-
der, a ball-hopper having a ball-discharging
tube provided with a ball - controlling gate,
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and means connecting the escapement de-

vices to the ball-controlling gate whereb y as
the cylinder is permitted to rotate to the ex-
tent of one tier a single ball is discharged into
the runway. - o -
28. In a type-justifying machine, the com-
bination with a rotatable ball-assorting cyl-

inder provided with means for rofating it lim- -

itedly as balls are delivered thereto, and a
cylinder-supporting frame, of means for re-
trieving the eylinder comprising a pinion with
a stud, the pinion being loose on the journal
of the cylinder, a pin in the journal in the

path of the stud on the pinion, and a seg-
‘mental rack mounted on the frame and mesh-

ing with said pinion, the rack being adapted
by being oscillated to rotate the pinion and
ultimately to rotate the eylinder. | _

29. In a type-justifying machine, the com-
bination with a rotatable ball-assorting cyl-
inder provided with means for automatically
rotating it limitedly, and a eylinder-support-
ing frame, of means for retrieving the cylin-
der comprising a pinion with a stud loose on
the journal of the eylinder, a pin in the jour-
nal in the path of the stud, a segmental rack
mounted on the frame and meshing with said
pinion, and a spring attached to the rack and
to the frame adapted to hold the rack yield-
ingly to initial position.

30, Ina type-justifying machine, the eom-
bination with a rotatable ball-assorting cyl-
inder provided with means for automatically
rotating it limitedly, and a cylinder-support-
ing frame, of means for retrieving the cylin-
der, and means connected with the retrieving
device, and actuated synchronously __
with, for discharging balls onto the cylinder.

. 1. A type-justifying machine, com prising
a frame, a revoluble cylinder provided with
ball assortingand conveying channelr. means
for automatically rotating the cylinder, es-

capement devices for controlling the rotation

of the cylinder, a ball receiving and discharg-

ing runwayin front of the eylinder, ball-sup-

plying devices adapted to deliver balls to the

| runway synchronously with the rotation of
the cylinder, means for retrieving the cylin-
der rotatively and for discharging the balls

from the runway onto the cylinder, chutes
for receiving and holding the balls discharged
from the cylinder-assorting channels, a lever-
actuating cylinder with pockets projecting
into the chutes, and pivoted levers arranged

there-

90

95

100

105

110

115

£F20

125

I30




" to be engaged and tilted by the balls in the |

10

pockets of the lever-actuating cylinder.

32. In 4 type-justifying machine; balls of
tithiform size as mediums for actuating mech-
anisn for the release of space-types of differ-
ent thicknesses, a series of adjacent and uni-
formly-widening channels adapted for assort-

ing and conducting the balls to the mechan-

~ ism to be actuated, and means for governing

10

of type being set.

33. In a type-justifying machine, balls of

- uniform size, adjacent ball-assorting channels

‘varying in width on a scale the unit of which

is the diameter of the balls, a runway for as-

- sembling the balls in alinement in front of

20

and substantially transversely to the chan-

position of the alinement of ballsin the run-

way, and means for registering by the move- |

ment of the ball-stop, in terms of the diam-
eter of the balls,the unit progression of a line
of type being set.

nels.

652,342

'34. In a type-justifying machine, balls of 23

-

uniform size, a series of adjacent and uni-

formly-widening ball -assorting channels,

mears fot assembling the balls in alinement

in front of and transversely to the channels;,
means for regulating the position of the balls
in front of the channels according to the pro-
oression of a line of type being set, and other
| means for discharging the balls into the chan-
the distribution of the balls into the differ- | |
ent channels by the unit progression of a line

'35. Ina type-justifying machine, balls of

uniform size, assorting-channels of varying

width, means for assembling the balls and

~ nels, a movabie ball-stop for controlling the |

{

discharging them differentially into the chan-

30

35

nels, and other means for automatically de-

termining by the progression of a line of type

being set the channel or channels into which

the balls are to be discharged. o
In testimony whereof I affix my signature
in presence of two witnesses. -
| - CHARLES W. BOWRON.
- Witnesses: '
R. O. JASFRASON,
F. C. WALKER.
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