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SPECIFIGATION formmﬂ' part of Letters Patent No. 592 743, da,ted October 26, 1897,

A pplication filed Beptember 14, 1898. Serial No, 605, 309,

To all whomv it mcby COTLCETTV:

Be it known that I, CHARLES V. BOWRON,
a citizen of the Umted States residing at Osh—-
kosh, in the county of Vanebafro and State
of VVlsconsm haveinvented certain new and
useful Improvements in Type-Justifying Ma-
chines; and I do declare the following to be

a full, cleal and exact description of the in-

Ventmn sueh as will enable others skilled in
the art to which it appertains to make and
use the same, reference béing had to the ac-
companying drawings, and to the letters and
ficures of reference ma,rked thereon, whleh
form a part of this specification. a

My invention relates to an’ attaehment to'

type-setting machines for the purpose.of
justifying into lines.of desired length the

types assembled: from. such type-settmﬂ' ma-.
As the words of the language are of

chine.
various 1enﬂ"ths and the letters are of d1 ‘erent
widths, it is obvious that in order to adjust

assembled types-into lines of equal length it
isnecessary to employ space-types of dlfferent

Itisalsoan
obvious fact in mechanism and is well under-

thicknesses between the wor ds.

stood in the printer’s art that the exact
amount of space-filling required between the
words in order to correctly justify type can-

not be definitely known until the types form-

ing the words contained in the length of the
hne have been assembled and the deﬁeleney
ascertained. -

The object of my invention is to provide
automatic mechanical means for keeping the
words separated as a line of type is being set,
next ascertaining the amount of space-tilling
required between the words, and then, by au-
tomatic means, inserting the reqmred thick-

nesses of 8pace—types betweeu the words so

kept separated.
Myinvention eousmts in part,of aremovable

hollow false space con&tructed s0 as to allow

the true or permanent space to pass into and
through it, temporarily placed between the
wor ds to keep them separated and apart as
the thpr are assembled and into which re-
movable hollow false space the true or perma-
nent space-type, when ascertained and se-
lected, is inserted. The hollow false space
then being lifted or removed autqmatically
from between the wordsleavesinits place the
desired permanent space-type.

given unit.
with type-setting machines.
-vices and mechanism for using them are

(Ha mﬂdel )

My invention consists, further, in the me-
chanical appliances for inserting betweeﬂ the
words and removing theleflom the hollow
false spaces and tne means of inserting into
the hollow false spaces the true and perma-
nent spaces to be left between the words when
the false spaces are removed. 'T'he process
of ascertaining the thicknesses of spaces re-
required, the calculation necessary to the per-
fect operation of my device, and the selection
of suitable type - spaces, including their ar-
rangement in proper order and the depositing
them in such order in the hopper from which
they are to be supplied to the machine, so as

to secure automatic justification of type with

the aid of my improved devices, are also a
part of my. im?ention and are essential fea-

tures thereof

There are now in general use types whose
thicknesses are based on exact multiples of a
These types are commonly used
My spacing de-

adapted for use with type-setting machines
and in connection with such multiple types.
My mechanism with the hollow false spaces
being arranged to be operated in connection
Wlth or as an attachment to such type-setting
machine, the operator of the machine as-
sembles the types by devices and methods
already in.vogue, inserting between the
words, as the types are assembled into my
machine by means hereinafter to be described,
the removable hollow false spaces of my in-
vention.. An indicator discloses to the op-
erator thenumber of units of type assembled.
The number of units in a line being known,
the difference between the numbel of units
of type assembled and the total unitsin a
line discloses the number of units of space
required to be filled in between the words to

justify the line even, and therefrom the op-

erator calculates (ttom the number of words
and the total amount of remaining space in

the line to be filled) the number and thick-
nesses of the permanent spaces necessary to

"be employed, as per the following example:

In one of the sizes of the above-mentioned
type it requires one hundred and thirty units

to fill a line of ordinary length used in the

newspaper-—-—wz thirteen ems pica. Presum-
ing that the oper ator’s indicator disclosed the
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fact that he had assembled types of words to
the amount of one hundred and twenty units,
the operator would know by mental calcula-
tion that 1t required fen units more to malke
a complete line. Presuming, for example,

-that five hollow false spaces have been in-

serted between the words of the one hundred
and twenty units of type assembled, the op-
erator further caleulates that it requires five
space-types of two units each to be inserted in
place of the five hollow false spaces in order to
complete the one hundred and thirty units
In the line and leave it justified. If there
were four spaces between the words, the op-
crator caleulates that it would require two
spaces of three units each and two spaces of
two units each to be inserted in place of the
four false spaces. If there were six spaces
to be supplied between the words, the opera-
tor calculates that it would require four
spaces of two units each and two spaces of
one unit each to be inserted in place of th
s1x hollow false spaces, and so on. |
A description of the construction and me-
chanical operation of my device in applying

this principle to the automatic justifiecation

of type 1s as follows: |
Figurelin the accompanying drawingsrep-
resents a top plan view of the automatie type-
justifying attachment. Fig. 2 is a side view
of the type-channel and the parts that oper-

ate to insert the hollow false spaces between
the words and remove them after the correct
permanent spaces have been dropped into
the false spaces and also the apparatus for
assembling the permanent spaces and drop-
ping them into the hollow false spaces. Fig.
5 1s an end view of the type-justifying ma-
chine as seen from the right of Figs. 1 and 2,
showing in dotted lines the alternate posi-
tions of some parts of the mechanism. Fig.
4 1s a transverse vertical section on line 4 4
of Ifig. 2, looking toward the left, showing the
type-channel and permanent-space hopper
and apparatus for discharging the true or
permanent space-typesinto the hollow of the
talse spaces. Kig. 5 is a side view of the
permanent-space hopper and related devices.
FFig. 6 shows elastic guards attached to the
adjustable hopper-plate. TIligs. 7, 8, and 9
are respeclively a top, side, and edge views
of the hollow false space. Fig. 10 is a top
view of a portion of guideways with stop
along which the hollow false spaces assemble
when not in use.

A description of my machine in particular-
ity, having reference to accompanying draw-
igs, is as follows:

A 1s the type-channel in which the types
are assembled as discharged from the type-
setting machine and in and along whieh the
assembled words, with the removable hollow
false spaces between them, move in the proe-
ess of justification. It is slightly ineclined
downward toward whecel D.

a a a are the types of words.

type-channel A, which in revolving presses
the types into correct position in the channel
as fast as received from the type-setting ma-
chine.

Spout Sleadsfrom the type-setting machine
to type-channel A and along it descend the
types a a as discharged from the type-setting
machine, the types falling endwise in front
of wheel D, which presses them into crect
and compact positionin channel A. Anarm
I, provided with a head V, adapted to enter
the type-channel A loosely, is mounted mov-
ably on a fixed rod S, parallel with the type-
channel, and the arm T is connected flexibly
to the endless belt W conveniently by a
colled elastic wire and flange or clasp X.

This arm T' by its head V is adapted to push

the line of type forward in the type-channel,
actuated by the endless belt W. Adjustable

~stops S"and 8" at either end of the rod S limit

the reciprocal motion of the arm T.

( 18 a reciprocally-moving arm sliding on
rock-shatt I?, to which it is splined, its head
R fitting loosely into the type-channel A and
held pressed against the forward end of the
succeedingline of typeinprogress of assem-
bling by weight &, attached toa cord 7, secured
to the arm and running over a pulley, as
shown, |

m 1s a crank on the end of rock-shaft P for
the purpose of rocking it and raising head R
out of the channel A when the unjustified
line is completed. Crank 1 is connected to
the operator’s key orlever ¢ byacord or wire,
as shown., |

I3 1s the true or permanent space hopper
in which the correct permanent spaces 3 3 are
assembled 1n proper order when ascertained.

C 1s anineclined plate upon which the space-
hopper B is fastened, the plate being sup-
ported by standard J, Figs. 2, 4, and 5.

Spout 9 leads from the space-boxes in the
type-setting machine, and down it the true
or permanent spaces 3 3, when ascertained
and selected, descend into space-hopper B.

Z: 1s a standard which holds pulleys N and
2, over which runs an upright endless belt

provided with {ingers O, which ecateh the

hollow false spaces by one of their ears T and
l1fts them out of the type-channel A and from
between the words.. |

IX is a slug provided with wheels arranged
totravelintheinclined type-channel A, which
slug i1s adapted by gravity to bear against
and hold the forward end of the type-line
erect as the line is moved along the type-
channel A.

L 1s a recess, practically a continuation of
the channel A, into which traveling slug K
is forced by the forward pressure of the line
of type in the channel A.

M is a table or galley to receive the justified
lines of type in their order, said galley ex-
tending lagerally from channel A and of suffi-
cient wis”.n to receive the justified lines in

U y colummn form.
D is a wheel at the receiving end of the |

Il is a slide opposite to galley M and of
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eq'uai length, being the length of a justified |

line of type. The side walls of channel A are
absent between galley M and slide H, leaving
a slug in the galley or a justified line to form

one side of the type-support and the face of

slide H to form the other side of the type-sup-
port, so that when a justified line is brought
exactly between them slide H 18 operated to
push the line sidewise into galley M. Slide
H moves on a stationary bed-plate between
guide-plates on two sides of it. Along its
rear edge is a slot into which fits loosely a pin

fixed to lever Y. Lever Y is actuated by the

flange X on endless belt W pressing against
pin b, moving lever Y into the position shown
in the dotted linesin Fig. 1, thus forcing slide
H against the line of type in front of it and
carrying the line of type sidewise into galley
M.
on the under side as soon as pin b is released
by flange X inthe furthermovement of belt W.

E E E are removable hollow false spacesin-
serted between the words as they are assem-
bled and into which the permanent true
spaces 3 3 are dropped from the space-hopper
B as the assembled types are moved along in
the type-channel A beneath it.
able hollow false space consists of a hollow
member formed by two side plates at suffi-

cient distance apart to admit of the passage
of a space-type between them secured to each’

other along portions of their edges by edged
plates to form a hollow frame. The lower
portion of the side platesis contracted, so as
to fit loosely into the type-channel in and
along which the false space moves, while the

edge plates extend from the top downward

only to the point of the cutting away of the
side plates.

the space-type dropped into the hollow false
space; but this precise construction i1s not
necessary to effective operation. The hollow
false space may be cast in one solid piece and

in any other shape necessary to the related

mechanism with which it is employed or may
be constructed in any other manner. It is
only necessary that opposite surfaces shall
afford sufficient resistance to keep the words

of types separated and that a space be left

between those resisting surfaees sufficient for
a space-tyype.

F T are ears which consist of members rig-
idly secured to the body of the removable

hollow false space E and project laterally

therefrom and preferably are turned down-
ward a little at a short distance from the body
of the falsespace. It is not necessary to turn
down the ears I' F and it may not be neces-
sary to have more than one ear, but in this
particular construction 1 employ two ears,
one on each side, in adaptation to other re-
lated constructions.

E' E', Fig. 1, represent some hollow false

Spaces 001113&11:111:1# the true or permanent

spaces 3 3 that have been dropped into them
from the space-hopper B. The means for ac-

Slide H is retrieved to place by a spring

The remov-

- The side plates are flared out-
wardly at their tops in order to better receive

9,

tuating endless belt W and throwing it in
and out of gear are shown in Figs. 1 and 3.
Between the drive-wheel R’ and the pulley on
which belt W revolves are a pair of clutehes,

one of which, ', slides slightly on its shaft,.

towhichitissplined. Rodr',havinga square
head, is pivoted through its head at m’, the
other end forminga collar fitting into a groove
in theshoulderof clutechn'. The square head
on the lower end of rod 7' fits loosely into a
slot in the lever¢’, which lever passes through
mortisesin the sh&ft-supports, as shown. The
mortises allow lever ¢’ to move up and down,
and the slot into Wthh the square head of
rod 7' fits allows lever g’ to also move slightly
endvnse The spiral spring ¢, connecting
lever g’ andthe shaft -support, as shown tendb
to keep lever ¢’ pulled upward and fOlW&ld
under belt W. When the flange X on belt
W passes along on the under 51de in return-
ing'arm T in a tilted position back to stop
S", Tig. 1, on arriving at the bottom of the
pulley as shown in do‘[ted lines, Kig. 3, the
anﬁ'e X strikes an incline or shoe on level
q', pressing the lever downward, which actu-
ates rod 7 to move clutch n' backward on the
shaft and separate the clutches, thus throw-
ing endless belt W out of gear. When the
opemtm desires to throw the belt W in gear,
he operates lever {, from which a rod or wire
runs to lever ¢/, Figs. 1 and 3, which pulls
lever ¢’ endwise until it clears flange X, when
the coiled SpT ing ¢’ raises the lever ¢g', throw-
ing clutch 7' forward into gear. Upon the
release of lever ? spring ¢’ pulls lever g’ for-
ward endwise into position to be operated on
again by flange X, as before.

"The means for inserting the removable hol-
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low false 'spaces between the words as the

types are assembled are more plainly shown
in Fig. 2. Guide rails or ways 6 .consist of

.two parallel inclined tracks at sutfficient dis-

tance apart to permit the hollow false spaces

the rails by theirears F IF. Guide-rails 6 are
supported by arms or brackets fixed to stand-
ard e. 'The tops of these brackets are allowed
to project slightly above the guide-rails,form-
ing projection-stops 7, Fig. 10. The ears I
K on the hollow false spaces come against
these stops 7, thus preventing the hollow false

| spaces from further descending the guide-
raills.

Thus thehollow false spaces assemble,
when not in use, on guide rails 6 behind
stops 7, over which stops each false space is
lifted and allowed to escape down the further
incline of the guideways and into channel
A when needed by the operator touching a
key, which operates, kicker 4 by means of a
connecting-wire. A top plan view of guide
ways or rails 6 at the point of stops 7 is shown
in Fig. 10. Xicker 4 is pivoted to standard

¢ in such manner that when the operator
touches the key to which the wire from one
end of the kicker is attached 1t raises the-
other end of the kicker, which strikes the bot-
| tom of the nearest hollow false space and

I1IC

E to slide between them while suspended on
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- A one of the
- space as 1t passes impinges upon actuating-

elevates 1t sufficiently to clear the stops 7 and

slide down the guide-rails and off the end of
the rails into type-channel A, the wheel D
operating upon the false space the same as
upon a type, pressing it into proper position
in the type- chzmuel, as shown in Ifig. 2.
Wheel O’ drives the shaft which carries
wheel D.

The means for inserting the true or perma-
nent spaces, when ascertained and selected,
in the hollow false spaces are as follows: B,
I'1g. 4, 1s a vertical sectional view of the per-
manent-space hopper, and 3 3 are permanent,
space-types loose within it. An actuating-
pin G is rigidly fixed in the vertical rock-
shaft i. Rock-shaft /i is footed in the frame
and has a bearing also in plate C. Above
plate C rock-shaft /1 is provided with a later-
ally-projecting {inger /', which impinges on
pin 2, fixed in puqhel n and forces pusher n
latelﬁtlly which in turn pushes the bottom
space-type in hopper B sidewise through a
lateral opening into the descending chute 12,
down which the space-type descends endwise
into the hollow false space K, as shown in
IFig. 5. Space-hopper B has an Opening along
its lower lateral edge on one side next to plate
C, through which opening pusher » operates
to push the space-types sidewise through a
corresponding lateral opening on the oppo-

site side of hopper B sufficiently large to ad-
mit of the passage outwardly of the thick-

est space-type necessary in justification. It
should be understood that as the line of as-
sembled types, with the hollow false spaces
between the words, moves along type-channel
ears I on each hollow false

pin ( and operates the parts described to
discharge a corresponding permanent space-
The parts are so related
and adjusted that the space-type is pushed
out of hopper B and slides endwise down
chute p at the exact instant the hollow false
space which actuates the parts is directly be-
neath the mouth of chute p and in position
to receive the permanent space-type thus dis-
charged from hopper B. Iig.4shows an ear
of a hollow false space in the act of imping-
Ing on actuating-pin G and also pusher » in
the act of forcing a permanent space-type

~out of hopper B as the result of such opera-

tion. Ifig. 5 shows the next stage of the op-
eration, the permanent space-type descend-
1ng chute p endwise into hollow false space E.
Spring 1 retrieves pusher n to place, when
ear If on hollow false space E is released from
pin G. As the permanent spaces used are of
different thicknesses and as two or more thin
ones would be liable to come to the bottom
of the hopper together and might escape lat-
erally from the hopper together when the
lower one 1s being pushed therefrom, I use
the elastic guards d d of unequal lengths,
projecting over the lateral opening in space-
hopper B, so that when the bottom space is

being pushed from the hopper it will foree

only the longer guards away from the open-
ing and allow the bottom space to escape,
while the shorter guards will retain in place
in the hopper all the space-types above the
bottom space. Elastic guards d d are se-
cured to adjustable pla_te ¢, which is attached
to the side of hopper B by means of set-screws
through slots in plate g. DBy adjusting plate
g on hopper B the elastic guards d d can be
made to project over the lateral opening in
hopper I3, so as to accomplish the result de-
scribed. The adjustable plate g, with elastic
guards attached, is shown in Fig. 6. Fig. 5
shows the adjustable plate g attached to the
side of hopper B with elastic guards pro-
jecting downward over its lateral opening.
Irfig. 4 shows a bottom space-type passing
through the lateral opening in hopper B,
pushing the longer elastic guards d d out-
ward to allow 1t to escape, while the shorter
guards are shown retaining in the hopper the
space-types above the Dbottom space-type.
I'ig. 4 also shows a cross-section of the type-
channel A with a removable hollow false
space k& fitting 1n it. The side walls of the
type-channel are beveled inwardly along
their top edges, and the contacting edges of
the hollow false space E conform to the inte-
rior contour of the channel, thereby better
keeping the false space in place as it moves
along the beveled edges of the channel. The
edge plates of the hollow false space termi-
nate on the bevel edges of the type-channel
walls, and only the side plates of false space
It project downward into the channel below
the bevel.

The means for removing the hollow false
spaces from between the words after the de-
sired true or permanentspace-types have been
1nserted in the false spaces are shown in Figs.
1 and 2. This 1s accomplished by a perpen-
dicular endless belt D', revolving on wheels
N and 2, supported bystandard Z. Attached
to the perpendicular belt D’ are fingers O,
which in ascending catch the several remov-
able hollow false spaces E by their ears If and
lift them until a sheer-rod 3, rigidly secured
to standard Z, sheers the false spaces E off
the fingers O onto guide rails or ways G, upon
which the false spaces E hang by their ears
on each side and along which they descend
and assemble behind stops 7, as already de-
scribed. DBelt D' is driven by a pulley and
belt connecting with the shaft which carries
wheel D, as shown in Ifig. 1.

The successive operations of the machine
as a whole in the justification of type into
lines properly spaced are as follows: When
ready for the initial operation, the head R of
reciprocating arm () isin the type-channel A,
pressing against revolving wheel D, and trav-
eling slug K is pressing against the front or
opposite side of head R. Arm T isin an ele-
vated position at stop S”, Fig. 1, as shown in
dotted linesin Ifig. 3, with endless belt W out
of gear. The operator at the keyboard of the

type-setting machine releases, in consecutive
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order, the tvpes of the word, which types de-
scend along spout 8into type-channel A, Fig.
2, the wheel D receiving each type as 1t de-
scends, carrying it forward and pressing it
intotheline being assembled in the type-chan-

nel A. Head R recedes under the pressure |

of the assembling line of {ype as the number
of typesinthe channel increases. At theend
of each word the operator touches a key op-
erating kicker 4, Fig. 2, thus raising one of
the removable hollow false spaces K over pro-
jecting stops 7, Fig. 2, thus releasing the hol-
low false space. The hollow false space L
thus released descends along the ways 6 and
falls upright in the channel A in front of

wheel D, which presses it into position behind
“the assembled typesof the word, Fig. 2.

operation of assembling types in channel A
and dropping the removable hollow false
spaces between the words 18 continued until
the indicator on the operator’s machine shows
that the number of units of type discharged
intochannel A nearsthetotal number of units
in a line, and, calculating, as described, the
number and amount of units of permanent
space-types necessary between the words to
fill out or justify into a line the words thus
assembled, the operator touches the proper
space-type keys to discharge into the space-
hopper B the desired space-types. Arm T
has in the meantime been stationary in an
elevated position at stop S”, as shown in dot-
ted lines, Fig. 3. The operator presses lever
t, attached by wires or connecting-rods to
crank m on rock-shaft P and to lever g', Fig.
1, which operation elevates head R and at the
same time throws into gear the endless belt
W. Head R when raised, being released from
the pressure of the line of type in channel A,
is pulled back to the stop P’ on rock-shaft P
by weight %, leaving traveling slug K pressed
by gravity against the forward end of the line
of type. Arm T descends, bringing head V
into the type-channel A in front of wheel D,
and in its forward movement, by reason of 1ts
attachment to endless belt W, arm T pushes
the assembled words, with the removable hol-
Jow false spaces between them, along channel
A, asshownin Fig. 1. As each of the remov-
able hollow false spaces in the type-line passes
underspace-hopper B it operates the mechan-
ism to discharge the proper space-type into
itself, Kigs. 4 and 5, as already described,
and thus all the space-types in hopper B are
dropped into respective removable hollow

false spaces as they pass along in the type-

channel beneath. With the further move-
ment of the type-line along the channel A one
of the fingers O, Figs. 1 and 2, catches under
the hoolk or ear of each removable hollow false

space as it approaches and elevates it by
means of the elevating-belt D', revolving
about pulleys N and 2, and dlscherges it upon
guide rails or ways 6 Fig. 2, as already de-

eeribed, thus leaving between the words the
true or permanent space-types the removable

This

&

| hollow false spaces contained. When arm T

reachesstop S’ on rod S,Fig.1,pressing the line
of type beforeit,alltheremovable hollow false
spaces in the line will have been withdrawn,
leaving the true or permanent space-types in
their stead between the words, the gravity-
pressure of traveling slug K closing up the
line as fast as the hollow false spaces are re-
moved. Traveling slug K is pressed into re-
cess L, of equal length, bringing the justified

line of type exactly in front of and corre-

sponding to the length of slide H. A#t this
juncture, and while arm T 1s still pressing
against the justified line of type, flange X on
endleee belt W strikes against pin b, operet-
ing arm Y, and pushes slide H aﬂ'&mst the line
of type, carrying the justified Tine sidewise

into galley M, as shown in the dotted lines,
| Fig. 1.

Slide H returns to place by a spring-
pressure.
yvieldingly attached, passes to the under side
of revolving belt W the arm T is tilted up-
ward and carried back to stop S in an ele-
vated position, at which point flange X I1m-
pinges on lever ¢’ to throw the endless bel
out of gear, thus completing the operation.
When arm T rises at stop 5’ after the justi-
fied line is moved sidewise into galley M, the

type - channel A being clear, traveling sluﬂ'
| K descendsin and alonn the shﬂ‘htly inclined

type-channel A until it again comes in con-
tact with head R. In the meantime by the
release of the operator’s lever ¢, attached by
wire to crank m, head R has descended of its
own weight in fr ont of wheel D, ready for the
essembling of another line, which can be in
process during the deseribed operation of arm
T in moving the previously-assembled line
up the type-channel A to its final justifica-
tion, as shown in Kig. 1.

It will be seen that there is a well-defined
element of method in my invention. In ap-
plying to the use of types whose thicknesses

are based upon the multiples of a given unit

the principle of keeping the words separated

by temporary removable hollow false spaces

until the number of units of type assembled
nears the total number of units in a line, and
then by proper methodsascertaining the nums-
ber and thicknesses of space-types necessary
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to fill out and justify the line, and then in se- .

lecting and inserting in the temporary remov-
able hollow false spacestheascertained trueor

correct permanentspace-types,and then with-

drawing the temporary hollow false spaces,
thus 1eev1nﬂ* between the words the true or

| permanent space-typesrequired to justify the

line, there are methods and processes 1in-

volved which are important and valuable fea-

tures of my invention.

It should also be understood that the use
and value of my removable hollow space is not
dependent on the mechanism which 1 have
shown and described asaform, and a desirable
form, of mechanism for msertmﬂ' and remov-
ing the hollow space, for this hollow space
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can be inserted and removed by the hand of
the attendant or by the aid of simple tools
therefor. | |

What I elaim, and desire to secure by lLet-
ters Patent, is-— -

1. Anon-crushable removable hollow false
space adapted to be temporarily placed be-
tween the words, in the process of assembling
and justifying type, having a continuous ap-
erture through it adapted to permit the pas-

sage ol the true or permanent space-type into

and through the false space.

2. A non-crushable removable hollow false
space adapted to be temporarily placed be-
tween words, In the process of setting and
justifying type,comprising side walls adapted
to bear against abutting types and to permit
of the inscrting of a true space-type between
them, the hollow space being for the purpose
of keeping the words separated until the de-
sired permanent space-type can be inserted.

3. In type-justifying devices, a hollow false
space comprising side plates at sufficient dis-
tance apartto admitof the passage of a space-
type between them, said side plates being con-

tracted or narrowed laterally in their lower |

portion and being secured together by edge
plates above the contracted portions.

4. In type-justifying devices, a false space
comprising a hollow body member and an ear
orearsprojecting laterally therefrom adapted
for supporting the false space..

5. Ina type-justifying device, a false space
comprising a hollow body member, a later-
ally-projecting ear or ears and an outwardly-
flaring top. |

6. A removable hollow false space E, pro-

vided with ecars F F, substantially as de-
scribed.
- 7. In mechanism for the justification of
type, the combination of a type-supporting
device, a temporary non-crushable removable
hollow false space adapted to receive a true
space therein, and means for inserting the hol-
low false space between the words of types.

S. In mechanism for the justification of
type, the combination of a type-supporting
device, a removable hollow false space, means
for inserting a true or permanent space-type
in the hollow of the false space, and other
means for withdrawing the false space.

9. In mechanism for justifying type, a hop-
per, into which the space-types necessary for
the justification of a line of type are assem-
bled, having an opening through which the
space-types are pushed outwardly, said open-
ing being covered by a plurality of flexible
guards of unequal length which, by yielding
to the pressure brought against each succeed-
ing space-type, permit it to be pushed out of
the hopper while retaining within the hopper
all the other space-types. |

10. In mechanism for justifying type, the
combination, with a type-supporting device,
of a hollow false space movable with abutting
type in and along the type-supporting device,
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a hopper or reservoir holding a supply of
space-types, and mechanism set in operation
by the false space to discharge a true space-
type into itself.

11. In a mechanism for justifying type, the

combination of a type-supporting device, a
removable hollow false space, means for in-
serting the hollow false space between the
words of types, other means for inserting a
true or permanent space-type in the hollow

of the false space and still other means for

withdrawing the false space.
12. Thecombination with a space-type hop-
per having a type-discharging aperture, of
clastic guards in front of the aperture, a
pusher adapted to force a space-type past the
gnards, an oscillating shaft having an arm
contacting a pin on the pusher and another
arm 1n the path of a movable actuating de-
viee.

15. Thecombination with a space-type hop-
per having a type-discharging aperture, of
elastic guards of unequal length, an adjust-

able plate on the hopper to which the guards

are secured and from which they project over
the aperture, a reciprocable pusher to force
the space-types past the guards, an oscillat-
ing shaft, an arm on the shaft contacting a
pin on the pusher, another arm on the shait

projecting into the path of an ear on a type

1n & movable type-column, and a spring for
retrieving the pusher.

14. The combination with a type-channel,
of a revolving wheel at the head of the chan-
nel adapted to receive and force the types
into the channel in upright position, a head
R adapted fto bear temporarily and remov-
ably against the front of the line of types,
and a traveling slug K arranged to be at and
secure the front of the line of types when the
head 1s withdrawn.

15. The combination with a type-channel,
a means for putting the type upright in the
channel and forcing them along therein, of a
head R bearing against and movable in front
of the line of types adapted to hold them up-
right therein, a slug adapted to bear against
the front end of the line of types when the
head is removed, and ahead V adapted when
the unjustified line is completed to come be-
hind the line of types and push it along.

16. The combination with a type-channel,

of a type-shifting arm T mounted on a way

reciprocatingly and tiltably alongside of and
movable parallel with the type-channel, the
way on which the reciprocating arm is
mounted and an endless belt to which the
arm 18 flexibly secured and by the movement
of which 1t 1s caused to reciprocate and to tilt.

17. The combination with a type-support-
ing device, of a reciprocating arm having a
head adapted to move-an assembled line of
movable types along a type-supporting de-
vice, means for reciprocally moving the arm,
and a reciprocally-moving header R held

yieldingly by counter-pressure against ‘the

70

75

30

Q0

95

100

105

I1I1C

115§

120

125

I30




10

20

592,743 o ?

forward end of the assembled line of movable |

types for the purpose of holding the line
erect and compact.

1S. In mechanism for the justification of
type, the combination of a removable hollow
false space having laterally-projecting ears,
an endless belt having fingers or projections
which catch the ears of the hollow false spaces

and elevate them, and guideways disposed

to receive the ears of the false spaces upon
which the false spaces are discharged and
assembled for repeated use.

19. The combination with a type support-
ing device, a removable hollow false space
ha,ving a laterally-projecting ear, an elevat-
ing-belt provided with fingers to catch the
false spaces, a sheer to push the ears of the
false spaces off the belt-fingers, and an in-
clined guideway disposed to catch the ears of
the false spaces.

20. The combination with a type -support-
ing device, of a removable hollow false space,
an elevating-belt provided with fingers to
catch the false space, a sheer to push the false
space off the belt-finger, an inclined guide-
way for false spaces, a stop on the guideway,
and a kicker to raise the false spaces over the
stop. |

21. In a type-justifying device, a type-sup-

porting channel comprising a bottom and two
side walls beveled inwardly along their top
lineal edges, in combination with a thereon-
traveling hollow false space having flaring
surfaces complementary toand bearing on the
beveled edges of the type-supporting channel.

22. The combination with a type-channel
and a laterally-extended table or galley at the

extremity of the type-channel, of a laterally-

movable slide to push the justified lines 1into
the galley, an endless belt provided with a
lug or flange, and a lever provided at one end
with the pin movable in a slot in the slide
and at the other end arranged to be moved
by the lug on the belt.

23. The combination of type-channel A, re-
movable hollow false spaces E E, wheel D,
header R, reciprocating arm 1, belt W, space-
hopper B, elevating-belt D', guideways 6,
stops 7, kicker 4, traveling slug K, slide M,
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all constructed and operating substantially so

as and for the purpose set forth.

In testimony whereof I affix my signature

in presence of two witnesses.

CIIARLES W. BOWRON.

Witnesses:
F. C. WALKER,
D. VW. DUNHAM.
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