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SPECIFICATION forming part of Letters Patent No. 614,319, dated November 15, 1898.
- Application filed January 3, 1896, Serial No, 574,250, (No model.)

—

To all whom ©t may concern.:

Be 1t known that I, JEFFERSON D. CHAL-
FANT, a citizen of the Umted States, residing
at Wllmmn‘ton in the county of New Oastle
and State of Delawme have invented certain
new and useful Improvements n Machines
for Justifying Type, of which the following
1§ a full, clear, and exact description, refer-
ence being had to the accompanying draw-
ings, forming a part of this specification.

This invention relates to type-setting ma-
chines, having reference more especially to
] ust1fvmfr meehamsm therefor—that istosay,
to means For automatically spacing composed
lines of type to a given length.

The leading features of myinvention com-
prehend, first, a novel construction of type-
carrier in which the words in type are com-
posed through the medium of an appropriate
selecting mechanism and of means for recip-
rocating said carrier to effect its periodical
traverse between said mechanism and a suit-
able galley into which the successively-com-
posed lines of type are transferred; secondly,
a novel construction of dividers or spacers
and of means for projecting them between the
words as the latter are successively set upin
the carrier, so as to etfect the initial or pri-
mary spacing of the words; thirdly, means
for actuating said dividers or spacers to effect
the final spacing of the type; fourthly, means
for clamping the adjacent words of type pre-
paratory to the removal individually of the
Interposed dividers or spacers; fifthly, means

for removing the dividers or spacers succes-

sively; bthhl}T novel permanent space con-
taining, seleciing, and actuating mechanism
for effecting the introduction of an appropri-
ate permanent space to each space between
the adjacent words of type; seventhly, means
for successively transferring the justified
lines of type from the carriers to the galley,
and, finally, various novel features of con-
struction and organization of parts whereby
advantages are ﬂ'a,med as will be hereinafter
paltmularly deserlbed and claimed.

In the drawings, Figure 1 is a perspective
view of the machine. Fig. 2 1s an elevation
of the left-hand end thereof., Figs. 3 and 32,

“carrier.

Spacers.
showing the wedge-section advanced, as on
| the justification of a line of type.

taken together, represent a longitudinal ver- 5o

tical section through the machine on a plane
in the rearof the front wall. Fig. 3" is a ver-
tical section through the permanent-space-
containing frame. Fig. 4 is a sectional de-
tall of the device for feeding the type to the
Fig. 5is a transverse horizontal sec-
tion, as on the line ¢ a of Fig. 3. Fig. 5* is
a similar section, as on the line a a of Fig. 3.

| Fig. 6 is a horizontal section, as on the line 6 6

of 'ig. 3. FKig.71salongitudinal vertical sec-
tion, as on the line ¢ ¢ of Fig. 5. Fig. 81is a
transverse vertical section, as on the line d d
of Ifig. 3. Fig. 8 is a vertical section through
one of the magazines of the permanent-space-
containing frame. Fig. 9isa transverse ver-
tical sectmn as on the line e e of Fig. 3. Fig.
10is a horizontal section, as on the line 1 f of
Fig. 3. Fig. 11l isa separate view in perspec-
tive of a pusher-head hereinafter described.
Fig. 12 is a perspective view of the perma-

| nent-space-containing frame, the gage-plate,

and the actuating-slide. Fig. 13 is perspec-
tive view of the spacer-extracting and clamp-
controlling bar and its adjuncts. Fig. 14 is

a horizontal section through the front wall of

the casing on a plane directly above the right-
hand carrier-controlling lever, showing a por-
tion of the screw-shaft and its connections.

Fig.151sadetailin plan of the carrier-advanc-

ing gear and the controlling-slide therefor.
Fig. 16 is a section, as on the line ¢ ¢ of Fig. 15.
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Fig.171is a sectional detail, as on the line 2 hof |

FKig. 7. Fig.18 is a section, as on the line 2 1,
Fig. 3*. Fig. 19 is a section, as on the line 77
of Fig. 20. Fig. 201s a perspective view illus-
trating the construction of the inside of the
front wall of the casing. Fig. 20* is a plan
of the lower type-sustaining bar at the mouth
of the galley. -Figs. 21 and 22 are vertical
sections, as on the line & £ and [ [, respec-
tively, of Fig. 5. Fig. 23 is a perspectwe
view in rear of the carrier. IFigs. 24 and 25
are horizontal sections, as on the lines m m
and n n, respectively, of Fig. 23. Fig. 26 is
a perspective view of one of the justifying-
IFig. 27 is a similar view thereof,

Fig. 28 1s

Qo

95
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- view of another form of spacer.
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a perspective of the spacer from the opposite |

side to that shown in Iig. 260.
section, as on the line 0 0 of Ifig. 28.
is a perspective view of the laterally-extend-
ing device of a spacer and the end of the arm
to which said device 1s pivoted. Fig. ol 1sa
rear view of a series of contiguous spacers.
Fig. 32 is a perspective view of a modification
of justification-spacer with the pusher-head,
as indicated, adjacent thereto. FKig. 33 1s a
similar view of said spacer as looking at the
opposite side thereof. I'ig. 34 1s a view of
the forward end of the spacer as expanded.
Fig. 351s a view of the rear end thereof. Iig.

I'ig. 29 is a

36 is a perspective view of the inner hinged

87 18 a similar
Fig. 88 is a
plan thereof. Fig. 39 represents two of the
last - named spacers as engaging adjoining
type.

The numeral 1 designates a substantial
frame or casing of appropriate shape and size
for 1ts intended purpose. Extending longi-
tudinally of this frame is a shaft 2, which is
geared with a main driving-shaft 3 by means
of coacting gears4 5, respectively. Theshaft
218 1)1'0V1de{:1 throu frhout the greater part of
its length with a double screw- ~threaded por-
tlon-—-—-that 1S, 1t has a coarse right-hand thread
6 and a finer oppositely-cut thre&d 7 on and
throughout the length of the coarse thread
and also on the shaft beyond the ends of the
coarse thread, with which threads a suitable
type-carrier S is adapted alternately to en-

section of said spacer. I'ig.

ogage and be thereby moved lengthwise of the

shaft as will hereinafter appear. In this
carrier the individual type is set from a suit-
able selecting or distributing mechanism, the
successive words of type being uniformly
spaced as they are made up. Theyare then,
while in the carrier, ‘‘spaced out” or justi-
fied to a prescribed length or ““column-meas-
ure,” whereupon pel"manent spaces commen-
surate with the width of the spaces are inter-
posed between the words preparatory tothein-
troduction of the composed line to the galley.

The carrier comprises a bar 9, with up-pro-
jecting end posts 10, the face of the bar being
provided with a ledge 11, which is adapted to
receive and support the type, and one of the
posts being provided with a spring-actuated
slide 12, which is adapted to bear yieldingly
ﬂgainst one end of the line of type, and thus
press the opposite end thereof against the op-
posing face of the otherend post in a manner
to maintain the line of type in place during
its transit and during its justification. In

the present instance the spring for actuating

the slide comprises two U-shaped members
13, fitted to a recess in the end post, so as to
act upon the slide. Mounted on the barisa
spring - actuated dog 14. This dog is con-
structed of a T - shappd piece of spring metal,
the head 15 of which is fitted to a per foration
in the bar, while the other member is extend-
ed and farstened at 1ts extremity to the outer
face of the bar, so as to constitute, in effect,

ig. 30 |

slide 83, as will presently appear.
rier includes other features of bDIlStI‘I]LthIl,

614,319

a spring which maintains the head normally
retracted within yet permits it to be project-
ed beyond the inner face of the bar. When
the dog is retracted and projected; it 18 re-
spectlvely disengaged from and engaged with
the coarse thre ad of the serew-bhaft as below
explained. Suitablylocatedonthe inner face
of each of the end postsis a transversely-mov-
able toothed section 16, which is supported
by means of a flat spr 1110* 17 and is adapted to
coact with the fine- threaded portion of the
screw under conditions hereinafter stated.
On the inner face of the baris a row of in-
dentations 18, which form, in effect, a rack
which isen O*afred with and debuated by a gear-
wheel 33 at a “certain stage of the opemtlon
On this face at the leadmg end of the carrien
is formed a beveled recess 19, which 1s adapt-
ed to engage and actuate a gear-controlling
The car-

which will be duly referred to. 'This carrier
travels in two longitudinal compartments or
cuideways 20 21, which are separated by a
floor 22. During its traverse from the type-
receiving end of the machine to the opposite
Or & a,lley end the carrier travels in the upper
compartment, and during its return to the
type-receiving end the carrier travels in the
lower compﬂrtment the floor or track being
appropriately cut away at each end, so as 0
permit the requisite transference of the car-
rier from one compartment to the other.
Preparatory to the introduction of the type
to the carrier the carrier is supported at the
right-hand end of the machine, with the for-

ward or leading end of the carrier directly be-

low a chute or condmt 23, leading from the
type-selecting mechanism. At thisstage the
forward end of the bar rests upon the end of
the floor, while the body of the bar rests upon
a Vertlcally reciprocative transfer-plate 24.
This plate is supported upon a block 2o, which
is fitted to a guideway in the inner wall of
the lower compartment. Itisalsoconnected
with one end of a spring-bar 26, the other end
of which bar is affixed to the bottom of the
casing in a manner to maintain the block,
and, perfmce the plate, normally elev ated.
’1"116 plate in that case is on a level with the
floor of the upper compartment and consti-
tutes, in effect, a continuation thereof. By
this eonstruction, assuming the carrier to be
in the lower compartment and the toothed
sections thereon engaged with the screw, the
carrier in its traverse toward the receiving
end of the machine rides upon the spring 20,
and in consequence the carrier, being held
down by the opposing floor 22, depresses
the spring and the plate 24. Continuing
its movement the carrier arrives upon the
plate, whereupon the sections 16 are disen-
gaged from the serew, so as to check the on-
ward movement of the carrier. This being
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done, and the carrier being directly below
the opening in the floor of the upper com-
partment, the spring, resuming 1ts nor
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position, raises the plate and thereby trans-
fers the carrier to the upper compartment.
FFitted to a recess in the end wall of this com-
partment isan inwardly-projecting spring 27,
which 1s pressed into the recess by the up-
wardly-moving carrier, to the end that when
the carrier is on a level with the floor 22 the

spring 27 will force the carrier slightly for-
‘ward 1n position to receive the first type dis-

charged from the chute or conduit. In this
forward movement of the carrier by the
spring 27 the forward end of the carrier will
rest on the end of the floor 22, while the head
of the dog 14 will be moved mto a horizontal
guide-ehannel 28, Fig. 20, in the front wall
of the casing, as will farther on appear.

- discharging portion of the conduit is prefer-
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ably, though not essentially, curved down-
ward. On the floor thereof runs an endless
belt 29, which passes around a pulley 30 at
the mouth of the chute and a pulley 31 at
the upper or horizontal part of the chute.
On the shaft of the pulley 301is a spur-wheel
82, which gears with a pinion 33 on an under-
lying shaft 34 on the main frame, said latter
shaft being driven from the main shaft by

means of a belt 85, passing around appropri-

ate pulleys 36 37 on the shafts 3 34, respec-
tively. Hence the belt 29 is driven in the

direction indicated by the adjacent arrow in

Fig. 8%, so as to direct the type downward.
On the periphery of the pulley 30, at regn-
lar intervals apart, is a series of yielding fin-
gers 38, which are constructed and arranged
to engage each type preparatory to its deliv-
ery to the carrier and to maintain the type
in a vertical position against a suitably-dis-
posed backer-roller 39 and the outer wall of
the conduit, as seen in Figs. 3* and 4, so as
to insure the proper introeduction of the type
to the carrier. The belt is provided with

openings 29* at intervals apart for the pas-

sage of the fingers. The fingers herein shown
comprise each a strip of spring metal bent in
the form of a rachet-tooth and fastened at
one end to the pulley 30, the face of the lat-
ter being provided with an appropriate notch
to permit the requisite radial movement of the
projecting portion of the finger. The roller

39 18 set 1n bearings in the sides of the main

frame just forward of the mouth of the con-
duit, which roller is preferably provided with
a peripheral tire 40 of rubber, so as to present
ayleldingsurfacetothetypeinthecarrierand
press them uniformly upon the ledge. In the
wall of the main frame is mounted a stud 41,
on which 1s fixed a cam-wheel 42, that is de-
signed, during its rotation, to bear against
the type and spacers as they are individually
introduced to the carrier, and thereby to ad-
vance the carrier step by step. The stud is
driven from the gear 33 by means of a coact-
1ing pinion 43 on the stud. The first type in-
troduced to the carrier is supported laterally
by the spring-actuated slide 12, above re-
ferred to. The next type bears against the

| has been completed.

The

is then fed horizontally to the carrier against
the last type of the word, the cam in its ro-
tation 1mpinging against said spacer or di-
vider and correspondingly advancing the car-
rier. The type to form the next word are
then introduced to the carrier. A spacer or
divider is inserted, asbefore. Thenext word
13 then set up, and so on until the line has
been completed. A flat spring 45 on the in-
ner wall of the upper compartment bears
against the carrier while the line is being set
up, thus imparting sufficient friction to the
carrier to prevent its being farther advanced
1n its successive steps than the width of the
type or spacers may require. In this opera-
tion the words are spaced to the minimum
space for the same purpose as the thin spaces
are used in the manual operation of compos-
ing. When the line has been set up-—. e.,

‘as many words or syllables as can be put 1in

a given line—the dog 14 in the carrier 1s en-
gaged with the coarse thread of the screw-
shaft, and in consequence the carrier, with
1ts ' complement of type and spacers, is im-
pelled by said shaft. The dog is moved into
engagement with the screw by means of a
suitably-disposed key 46 in the front wall 47
(preferably a hinged door) of the casing,
which key carries on its shank a horizontal
arm or extension 43, that lies in the channel
28, above alluded to, and takes against the
head of the dog when the key is pressed in-
ward by the operator. By means of the ex-

tension on the key the dog may be engaged
with the screw at any time during the set-

ting up of the type, as occasion may require.

When the carrier is impelled sufficiently
by the secrew to effect the escape of the dog
from the arm 48, the head of the dog bears
against the inner face of the wall 47 and 18
thereby maintained in engagement with the
screw until the dog reaches a notch 49 in its
path in the wall of the casing, whereupon the

dog springs outward from the screw, so as to

render the carrier quiescent. Kxtendinginto
this noteh 18 a key 50, by the inward move-
ment of which the carrier-dog may be re-
engaged with the screw to effect the continued
course of the carrier until it reaches the path
of a horizontally-reciprocative pusher 51,
hereinafter described. Connected with the
key 1s one arm of a horizontally-arranged le-
ver 52, that 1s fitted to and fulerumed in a
horizontal slot in the front wall of the cas-
ing, a sultably-disposed spring 53 tending to
maintain the left arm of the lever normally
inward and the other or key-bearing arm out-
ward. The particular function of the lever
will hereinafter be explained.

At a suitable pointin the inner wall of the

A spacer or divider 44
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casing in the path of the dog is a horizontal

oroove or channel 54, to the end that when
the dog reaches this point the dog, springing
into the groove or channel, will be disengaged
from the screw. At this stage the carrier

first type, and so on successively until a word : will be at-rest in the path of the pusher re-
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~ ferred to, whereupon the pusher will be ad- | grooves of the other.
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vanced, so as to act upon the spacers in the
carrier and effect the justification of the line
of type set up in the carrier. 'T'his being
done, the adjacent words of type are clamped
in place, the spacers are successively with-
drawn from the type, and permanent spaces
corresponding with the spaces formed be-
tween the words are substituted for the
spacers, all as will be hereinafter described.
When the spacers are withdrawn from the
line of type, they (the spacers) are trans-
ferred to a rearwardly-disposed spacer-cham-
ber 55, having therein an endless belt 56,
which is driven from a pulley 57 on the main
driving - shaft and which belt carries the
spacers thereon in position to be introduced
to the type being set up in a succeeding car-

rier.
Having thusina weneml way ewzplained the

to a more detailed descuptlon of theu mod@ca
operandi, describe the construction of a form
of spacer which I consider to be efficient and
desirable, reference being had more espe-
cially to Ifigs. 26 to o1, inelusive, of the draw-
ings, as follows: 58 designates a plate, one
side of whichis beveled toconstitute a wedge,
and 59 60 a pair of hingedly-connected arms
embracing the plate from its rear or thicker
end, so thatif the wedge be moved forwardly
the arms will be spread apart thereby. 'T'he
forward or free end of the arm 59 on the bev-

eled side of the wedge is preferably thick-
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ened, while a vertical bar 61 1s hingedly con-
nected thereto. On this baris a forward ex-
tension 62, that lies against the face of the
wedge, the inner face of such extension be-
ing beveled correspondingly with the wedge
face, so that the outer face of the extension
will be parallel with the plane side of the
wedge irrespective of the forward position of
the latter between the arms. In virtue of
the hinged connection the extension will hug
the face of the wedge in 1ts movement, so as
to insure the parallelism mentioned. The
arm 60 is fitted to a longitudinal recess in the
contigunous face of the wedge, so asto be flush
with such face, while the other or beveled
face of the wedge is provided at its point

with apper and lower shoulders 63, whose-

outer faces are parallel with the plane face of
the wedge. The width of the extension 62
is such that when the wedge is in the normal
or extreme rearward position the extension
fits snugly between and flush with the shoul-
ders 63, as indicated in I'ig. 26. Thus the
point of the spacer when in 1ts normal or
closed position presents two parallel vertical
sides. One of the sides of the wedge at its
rear end is provided with longitudinal taper-
ing ribs 64, which constitute a continuation
of the beveled face, while the other side of

the wedge is provided with corresponding

grooves 65, to the end that when the spacers
are laterally adjacent to each other or side
by side the ribs of one will register with the

E! , 614,319

Thus while the plate
58 constitutes a wedge from end to end there
is permitted the introduction of the spacers
on each side of the letter ‘1" or other nar-
row character in the line being set up in the
carrier—that is to say, the laterally-adjacent
spacers may be fitted into each other, as in-
dicated in Iig. 31. Thereisalsoinsured the
close lateral contact of the spacers in the
chamber 55 and their proper disposition by
the belt 56 in respect to the usual keyboard
pusher device 66 for transferring them suc-
cessively to the type-carrier. Asthe spacers
are carried on the belt toward the pusher 66
they are guided by contact with the rear wall
of the casing and with a longitudinal divi-
sion-wall 67 in thelatter. (See Fig.5*) When
the leading spacerisinthe path of the pusher,
it abuts against the end wall 68 of the cas-
ing, to the end that when the pusher is moved
bodily forward by the action of an appro-
priate keyboard-lever or the like the spacer
is forced forward, so as to enter the type-car-
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rier adjacent to the end type of the word last -

set up, as above described. A channel 69 to
cuide the spacer in its forward movement 1s
formed by the end wall 63 of the casing and
an end portion on the division-wall, a spring

170 on said latter wall tending to press the

point of the spacer toward and against the
wall 68 and thus fto direct the point into the
carrier laterally of the contained type in a
manner to escape the otherwise opposing end
of the last preceding spacer should a single
letter or character, as ““1,” have been last in-
serted. It is the narrow parallel-faced end
of the spacer that is introduced to the carrier
at this juncture, the width of such face be-
ing that of the minimum word-space. .As be-
fore explained, the spacers are introduced at
the end of each word, (excepting the last, of
course,) the carrier being advanced step by
step. Thespacersin their step-by-step move-
mentandin their subsequentonward advance
by the screw are guided and maintained in
place by the front wall of the casing and a
longitudinal division-wall 71 therein. As
also previously mentioned, the carrier, pre-
paratory tothe justifi Cﬂt-l()[l Or spacing of the

type, comes 1o rest forwardly of a reciproca-

tive pushing device 51, which will be pres-
ently described. This device thereupon ad-
vances against and presses the wedges 58 for-
ward simultaneously, thus unifor mly spread-
ing the extensions 62 l&teuﬂly and corre-
Spondlufﬂy moving or spacing the words of
type in the carrier to effect the length of the
line prescribed by the column or page to be
printed. By the described construction of
spacer the sides of the type between which
the spacer 1s interposed are not subjected to
undue wear by sliding contact of the wedge,
but, on the other hand, the wear i1s mini-
mized, in that the type are spaced by lateral

pressure applied directly thereto in the line

of movement or justification of the type in

| the carrier.
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Although thereis more than one way where-
by the wedge-sections of the spacers may be
advanced, I shall describe a simple and effi-
cient mechanism which I have devised for the
purpose, having reference to Kigs. 5, 7, 8, 9,
11, and 14 of the drawings. 72 designates
a transversely -reciprocative head suitably
In the forward
pormon of this head is formed or arranged
longitudinally of the machine a reetanﬂ‘ulm
chambered section 51, the forward part and
the left end of which are open. The length
of the chamber is equal to or greater than that

of the longest line of type to be set upin the

carrier, while the width of the chamber is
slightly greater than that of the hinged arms
59 60 of a spacer. 'This chambered section
lies directly rearwardly of the spacers pre-
paratory to the justification-of the type there-
by, to the end that when said section-is ad-
vanced by the forward stroke of the head the
top and bottom walls of the section impinge
against the rear ends of the wedges and force
the latter forward with the effect stated, said
walls in their movement thussimply incasing
the hinged arms of the respective spacers.
This being done and the spacers having been

| WlthdIaWﬂ and quads substitated therefor'
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as below described, the head is retracted in
readiness for a similar operation upon the
spacers in a succeeding line of type. The re-
ciprocation of the head may be .effected in
any appropriate manner. In the present in-
stance the lower portion of the head is slotted
longitudinally, the upper and lower edge of
the slotted part being provided with gear-

- teeth to constitute IELGkS 73.74, 1espeetwely
 Into the slot extends a driven pinion 75, that
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is constructed and arranged to be engaged
with the racks alternately, and thereby to

move the head forward or backward, as de-

sired. The pinion-shaft 76 extends through
a sleeve 77, having ifs bearingsin a rock-arm
73, which is loosely mounted on a plane por-
tion of the screw-shaft 2. Thesleeveisgeared

with and positively driven from the screw-

shatft by a train of wheels 79, the intermedi-
ate wheels of the train being supported on
the rock-arm, to the end that the sleeve will
be actuated 1 11 respective of the angle or posi-
tion of the arm in relation to the Screw-shaft
On the outer end of the sleeve is a hollow head
50, while on the like end of the pinion-shaft
is fixed a spring-plate 81, that bears against
the inner face of the head in a manner to
constitute a frictional connection therewith.
Hence during the rotation of the. sleeve the
shatt and pinion are driven. Assuming the
pusher-head 72 to beretracted and the pinion
to be engaged with the lower rack, the head
18 1n consequence moved forward 0 effect the
action of the spacers, asabovestated. When

the spacers have been moved far enough to

space or fill out the type in the earrier, the
forward movement of the pusher-head is re-

- of the pusher toward the spacers.

1T

shaft overcomesits frietional connection with
the sleeve and the latter runs idly. It will
be obvious that this frictional or an equiva-
lent conditional action of the means for ad-
vancing the pusher-head isan important fea-

ture of the invention, as otherwise the justifi-

cation of the numerous varying lines of com-
posed type could not be attained.

The free end of the rock-arm 78 is sup-
ported upon a suitably-arranged spring 82,
which tends normally to raise this part of the
arm and to maintain the pinion in engage-
ment with the upper rack. Fitted to an ap-
propriate guideway immediately above this
arm i8 a transversely-reciprocative slide-bar
33, on the under side of which is a beveled
tooth or projection 84, that is adapted in the
rearward movement to engage a correspond-
ing tooth or projection 35 on the rock-arm,
and thus depress the latter im a manner to

effect the engagement of the pinion with the

lower rack preparatory to the advancement
This slide-
bar is normally pressed forward by means of
asultably-disposed spring 86, the forward end
of the barin that case projecting into the path
of the carrier. Thearrangement of the parts
is such that before the carrier arrives in the
path of the pusher-section and comes to rest

therein, as hereinafter explained, the beveled

recess 19 on the leading end of the carrier re-
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ceivesthe projecting correspondingly-beveled

end of the slide-bar S5 and pushes the latter
inward, thereby shifting the gearing to effect
the forward movement of the pusher—head as
and for the purpose stated.

Upon the justification of the line of type
by the spacers and preparatory to the clamp-
ing of the type, the withdrawal of the spacers,

100

105

and the substitution of appropriate perma-

nent spaces therefor the carrier is moved on-
ward by appropriate mechanism, such as that

which Ishall now describe, asfollows: Mount-

ed on a vertical shaft 87, adjacent to the slide-
bar, 18 the gear 88, hereinbefore mentioned,
a part of the periphery of which gear is plane
oruntoothed. Thetoothed portionof the gear
in 1ts rotation is adapted to engage the rack
18 on the carrier and move the latter bodily
onward. The shaft 87 is mounted in a sleeve

89, stepped in the base of the casing, the up-

per portion of the sleeve being provided with
the peripheral gear-teeth 90, with which en-
gages a worm 91 on the carrier-shaft 2,where-
by the shaft is positively driven at a given

rate of speed in relation to that of the shaft

last named. Shaft 87 hasafrictional or con-
ditional connection with the sleeve, so that
the sleeve under certain circumstances will
turn the shaft and the wheel 88, while at

IIO
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other times the sleeve will turn idly without

affecting the shaft. In the present instance
the frletlonal connection 1S similar in con-
struction to that above desceribed in respect
to the shaft 76 and sleeve 77—that is to say,

sisted, in consequence of which the plmon- i on the lower end of the sleeve 89 is a hollow
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head 92, and on the like end of the shaft 87
is secured a spring 93, that bears yieldingly
against the inner wall of the head.

Normally bearing upon the upper face of
the wheel 88 is a spring or spring-actuated
dog 94, that is secured to a portion of the cas-
ing, the action of the dog upon the wheel be-
ing sufficient to overcome the frictional con-
nection between the shaft §7 and the sleeve
89. The forward end of the dog is turned
upward and beveled, while on the adjacent
edge of the slide-bar 53 is a finger 95, that lies
directly forward of the beveled end in such
wise that when the bar is forced rearward by
the action of the carrier, as above stated, the
finger will impinge against the beveled end of
the dog and raise it from engagement with
the wheel, whereupon the wheel, being unre-
strained, will be rotated by the sleeve in the
direction indicated by the arrow in Fig. 15.

Preparatory to the rearward movement of
the slide-bar just mentioned the wheel occu-
pies a position in which the plane portion
thereof is forward and the teeth in place to
engage the rack 18 on the carrier immediately
upon the movement of the wheel, and thereby
move the carrier with the adjusted type and
The carrier is advanced until the
first or leading spacer abuts against a perma-
nent wall 96in its path,whereupon the motion
of the carrier is arrested, the restraint thus
occasioned overcoming the frictional connec-
tion of the sleeve with the shaft 87. Hence
the wheel is temporarily at rest.

Let into a recess in a portion 97 of the main
frame is a horizontally-disposed lever 98, the
forward arm of which extends into the path
of the spacer as it approaches the wall 96,
while the other or rearward arm is provided
with a projection 99, thatis adapted by means
of a suitably-arranged spring 100, Iig. 9, to
be held normally in engagement with a pe-
ripheral notch in a gear 101 in such manner
that when the spacer abuts against the lever-

arm the projection is disengaged from the

noteh. This gear is mounted on the inner
end of a horizontal shaft 102, having 1ts bear-
ings on posts or standards 103 on the main
frame. On the outer or left end of this shaft
i1s loosely mounted a spur-wheel 104, while
adjacent to the wheel there is affixed on the
shaft a hollow head 105, which is frictionally
connected with the wheel 104 by means of a
spring 106, that is fastened to the head 1n a
manner to bear against the side of the said
wheel. This wheel 1s geared with and posi-
tively driven by a pinion 107 on the end of
the screw-shaft 2 by means of intermediate
coacting gears 108 109, which are mounted on
a stud on the end of the main frame. by this
construction it will be seen that when the
oear 101 is locked by the lever 95 the spur-
wheel 104 turns idly on the shaft 102, but that

when the gear is released the shaft, being un-

restrained, is rotated by the frictionally-con-
nected spur-wheel. The gear 10118 provided

with a plane portion, to the end that during a

portion of the revolution of said gear the -

toothed porition thereof will engage the teeth
of a transversely-reciprocative rack-bar 109
and forcibly retract the latter a predeter-
mined distance to and against a flat spring
110 on the main frame, whereupon the rack,
being liberated by the advance of the plane
portion of the wheel, will be returned to its
original or forward position by the rebound
of the spring. When the wheel 101 has made
a complete revolution, the lever 98 engages
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the noteh and locks the wheel in place in

readiness for a succeeding operation. On
the forward end of the rack-bar is secured
a spring-dog 111, which when the bar is in
the normal or forward position engages the
notched upper end of a pivoted clamp-arm
112. This arm lies directly in front of that
edge of the wall against which the spacer
abuts, as above stated, to the end that if the
arm Dbe forced forward it will bear against the
type on each side of the spacer, and thus
firmly elamp such type against the bar of the
carrier. The arm also bears against the car-
rier - bar and serves to clamp the carrier
bodilyin place. Thearm, aswillbeobserved,
is eccentrically mounted, so that when it is
moved forward gravity as well as friction
tends to maintain it inthe clamping position.
It will be seen that the dog 111 in theinitial
rearward movement of the bar 109 will effect
the described clamping action of the arm.
On the under side of the rack-bar, forward of
the spring-dog, is a projection 113, which 1s
so disposed that immediately upon such
clamping action it (the projection) during
the continued movement of the bar will abut
against the forward end of the opposing
spacer, eject the latter from the carrier, and
move the spacer back into the echamber 55 in
position to be directed to and upon the end-
less belt 56 before deseribed, a suitable chan-
nel or way 114 being provided for the passage
of the spacer to said chamber. =

On the rear of the rack-bar is a depending
wedge 115, which is so arranged that in the
forward or return movement of the bar it
(the wedge) enters between the spacer and

‘the wall of the frame in a manner to force

the spacer laterally toward the belt. Ilence
when the receiving end of the chamber 65
has been charged with ejected spacers such
spacers are successively delivered to the belt
during the introduction of the following
spacers to the chamber. A light spring 116
is arranged at the mouth of the channel, so
as as to prevent the individual spacers being
forced back into the latter during the ad-
vancement of the wedge 115. |
Immediately upon the withdrawal of the
spacer from the type a permanent space cor-
responding with the space between the words
or slightly smaller, as the case may be, is

‘substituted for that spacer in a manner pres-

ently explained. It is at this periodthatthe
rack-bar moves forward, the dog 111 thereon

' thus engaging the teeth of the clamp-arm and
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disengaging it from the ftype and carrier.
The carrierand type thus being unrestrained,

the wheel S8 advances the same until the

next or leading spacer in the carrier abuts
against the pelmanent wall 96, whereupon
the carrier 1s stopped, the type and carrier
are clamped, and the spacer is retracted In
the manner just described preparatory to the
insertion of the permanent space. Thusthe

several spacers are successively retracted

from the carrier and the requisite permanent
spacesintroduced. Thisbeing done, the car-
rier has been advanced opposite to the galley
in position to enable the appropriate type-
ejecting mechanism to be brought into play.

The permanent-space containing,selecting;
and inserting mechanism which I shall now

describe is of a simple and  efficient charac-

ter, although I would have it understood that
this feature of my invention is not limited to
the particular construction, the same being
susceptible of modification in many respects.
Referring to Figs. 3, 7, and 12 of the draw-
ings, 117 designates the permanent-space-
containing frame, the same being provided

with & series of gradnated chambers or maga-

zines 118, ir which the correspondingly-grad-
nated permanent spaces are contained pre-
paratory to their introduction to the type-car-
rier. Kach of the chambersisinclined down-
wardly from its receiving to its discharging
end,sothatthe permanentspaces will desecend
by gravity. This {rame is fitted to a trans-
verse guide-piece 119 on the main frame and
is mounted upon or in close relation to a lon-
cgitudinally-movable gage-plate 120, which is
arranged on the top pl&te of the casing. The
fra,me 117 is intermittently movable at right
angles to the direction of movement of the
gage-plate 120 in such a manner that the
magazines in the forward movement of the
frameare broughtsuccessively abovean open-
ing 121 in said plate, which opening is di-
rectly above the open space formed between
the type in the carrier by the removal of the
spacer. When theframe 117 1s in 1ts normal
or rearward position, the receiving ends of
the magazines lie directly below a series of
corresponding permanent-space chutes 122,
which lead from an appropriate source of
quad-supply, to the end that the magazines
will be charged as rapidly as the permanent
spaces are ejected therefrom—that is to say,
when the lowermost permanent spaces are
gjected from the advanced magazine the re-
maining permanent spaces in the latter will
move downward a number of spaces deter-
mined by the number of permanent spaces
ejected, whereupon when the magazine is re-
tracted permanent spaces will be introduced
to the magazine to take the place of those
ejected into the line of type.

In the upper portion of the wall of each of
the permanent-space magazinegs is a rib 123,
that extends parallel with the top and bottom
of the magazine, while correspondingly in the

edge of each of the permanent spaces is a |

g

| transverse groove with which the rib is adapt-

ed to register during the descent of the per-

‘manent space, to the end that the lower por-

tion of said permanent space will depend
from the rib by gravity, and thus the perma-

nent space be maintained in a vertical posi-

tion during i1ts descent. At the mouth of
each of the magazines is a vertically-extend-
ing spring 124, which, acting against the per-
manent spaces, aids them in their descent,
It insures the entrance of the permanent
spaces to the magazine and prevents them

from f&llmﬂ outwm d.

The feedmn" of the permanent spaces from
the conduits to the magazines is effected by
means of frictional . rollers 125, which are

‘mounted on atransversely- d1sposed shaft 120

intermediate the conduits and the magazines,
These rollers correspond in number with the
conduits and are arranged.to act against the
lowermost permanent spaces therem and di-
rect them positively into the magazines, such
permanent spaces being maintained aﬂ'amst
the peripheries of the 1*-espeetive rollers by
means of spring-actuated presser-studs 127,
that are fitted to recesses in the suapporting-
frame diametrically opposite the individual
rollers. The shaft 126 is driven by means of
a belt 128, which passes around a pulley 129
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on said shaft and a pulley 130 on the shaft of

the roller upon which turns the spacer-return
belt, above described. Fixed on the shaft

126 is a ratchet-wheel 131, with which, under

certain conditions, normdlly engages a pawl

132, that locks the shaft and prevents 1ts ro-
tation, the belt in that case simply slipping
on the pulley. When the permanent-space

frame isin its rearward or receiving position,
the pawl is disengaged from the ratchet-

) wheel, and in consequence the shaft 126 and

its rollers are free to turn; but when the said
frame is moved forward the pawl is engaged
with the ratchet- wheel and the parts are
locked. In the present instance the pawl is
disengaged at the proper time {rom the
ratchet-wheel by means of a swinging sector

153, which in 1ts movement abuts against a

dependmﬂ* arm on the pawl.

Obviously if the feeding action of the roll-
ers were continued after the frame had been
withdrawn from the conduits the permanent
spaces would be uselessly discharged from the
latter.

The advancement of the permanent-space-
containing frame in order toinsure the proper
disposition of the prescribed  permanent
spaces 1n respect to the spaces formed be-
tween the words in the justified line of typeé
is controlled by the pusher-head hereinbefore
described. In this connection reference may
be had to Figs. 6,7, 8,12, and 17 of the draw-

ings, as follows: 134 represents a suitably-

disposed vertical shaft rising through an
elongated slot 185 in the gage-plate. On the
upper end of this shaft is a pinion 136, which
engages a rack 137 on said plate, while to the
lower portion of the shaft is affixed a sector
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F

188, which coacts with a rack 139 on the side
IHence when this head
is advanced toact upon the spacers the gage-
plate 1s relatively moved to the right, as in-
dicated by the arrowin Fig. 6. On theright-
hand end of the plate is an up pmjeetinn‘
flange or rib 140, which is fitted to the re-
cessed end of the permanent-space-contain-
ing frame and is adapted to coact with a se-
ries of graduated steps 141 on the latter in a
manner toregulate and determine toa nicety
the forward movement of said frame. Fitted
toalongitudinal recessin this frame is a slide-
bar 142, provided on its upper face with teeth
143, which are engaged by one face of a dou-
ble sector 133 on a sum:lbly-loeated stud-shatt
144, the otherfaceof thesectorengaging rack-
teeth 145 on the upper edge of the pusher-

head, to the end that when the latter is moved

forward the slide-bar is correspondingly ac-
tuated. This bar is somewhat shorter than
the recess in the frame, a spring 146 on the
forward end of the bar occupying the re-
malning space and bearing against the op-
posing wall of the recess, Wher'eby 1f the slide-
bar be moved forward while the permanent-
space-containing frame is held the spring will
be compressed, and if then the frame be re-
leased the spring, rebounding, will move the
frame forward. If the operation be repeated
successively, the frame will be advanced step
by step. Iach step is equal to the distance
between twoadjacent permanent-space cham-

bers, and provision is had to advance the

frame as many steps as there are chambers.
The movements are controlled by the codp-
eration of the graduated steps and the rib
above referred to—that is to say, when the
frame 1s in its normal or retracted position
the edge of the first step takes against the
opposing end of the rack-bar. When the
gage-plate is being advanced by and during
the forward action of the pusher-head, the
sector 133 1s moving the slide-bar forward
against theaction of the spring. The moment
the rib on the gage-plate clears the edge of
the first step the permanent-space-containing
frame,being released,is moved forward by the
reaction of the compressed spring until the
edge of the second step impinges against the
rib. If the movement of the pusher be
checked at this stage, the delivery end of the
first permanent-space magazine will come to
rest directly above the last space in the line
of type from which the spacer has been
drawn, the size of the permanent spaces in
such magazine corresponding with that of the
space. 1f, however, the pusher be advanced
still farther before it is checked, the rib will
clear the second step and the frame will be
moved forward to bring the delivery end of
the second permanent space into position,
and so on the frame will be advanced step by
step until the requisite permanent-space mag-
azine is in line with the space.

Theedge of the frame upon which the grad-

as at 147, so that the step-section may have

slight independent elastic or yielding lateral
movement, and the rib is correspondingly

split, as at 148, to the same intent. Hence
as the acting end of the rib is escaping the
opposing edge of a step the parts yield
slightly, and thus reduce the {rictional and
wearing action. .

The rear end of the slide-bar is provided
with an appropriate cushion, as 149, which
vieldinglyreceives the impact when the frame
is shot forward, and thus protects the edges
of the gage-steps from undue wear ag ainst
the end of the gage-rib.

The means for ejecting the lowermost per-
manent space from the magazine and 1ntro-
ducing it into the underlying space in the
line of type comprises a vertically-reciproca-
tive plunger 150, depending from a cross-
head 151, which works in an appropriate
cuide-frame. The cross-head 1s connected
with the gear-wheel 101, above described, by
means of a pitman 152, to the end that during
the rotation of said wheel the cross-head is
reciprocated. The parts are so timed that
the descent of the plunger to act upon the
permanent space takes place when and only
when the preseribed permanent-space maga-
zine has been brought into position.

It will be understood that the permanent-
space-containing frame is not returned to its
normal position until the line has been com-
pleted by the insertion of the requisite per-

manent spaces in the line. It will also be un-
derstood that while in some cases a line may
be justified with one particular size of per-
manent spaces, yet in other cases it may re-
guire two sizes, of which one will be just one
unit of space different from the other. In
the latter event the first permanent space in-
troduced to the space between the words will
be slightly smaller than the space provided
for it, and hence on the release of the clamp
the fractional space will be taken up by the
advancement of the spacers. At the same
time the permanent-space magazine will be
advanced to the next-sized permanent space,
if it be required; butif not then the succeed-
ing small permanent space will be inserted
and the spacers will be advanced again.
Thereupon the permanent-space magazine
will be advanced to present the ne:at sized
permanent space to the space between the
words, and so on until the line has been justi-
fied. The space between the last two words
in the line will correspond with that of the
permanent space directed thereto, as the line
i3 made up of a given number of units.

From the foregzoing it will be seen that the
forward movewment of the pusher-head to el-
fect the justification of the type, the advance-
ment of the carrier word by word, the elamp-
ing of the type and carrier at the end of each
word, (except the last,) the withdrawal of the
spacers successively, the forward movement
and adjustment of the permanent-space

uated steps are formed 1ssplit lonn'ltudmal]y, | frame, and the operation of the mechanism
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for introduecing the pr edetermmed permanent | telly -disposed slide-bars 160 161, which are

spaces to the spaces between the consecutive
words are brought about in prescribed order

through the rearward movement of the slide-.

bar 83 by the impact thereagainst of the ad-
vancing carrier.

Whlle the carrier is advancing word by

word, the slide-bar 83 isheld in the rearward .

p051t10r1 by the opposing side of the carrier-
bar; but when the permanent space has been
introduced to the space between the last two

words in the line of type the carrier escapes
the end of the slide-bar. Inconsequence the
bar is shot forward and, perforce, the pusher-
head; permanent-space gage-plate, and the
permanent-space:-containing frame return to
their original position in readiness for a suc-

~ ceeding carrier, which during the preceding

20

30

operemen had come to rest by its dog 14 en-
tering the notch or keyway 49 in the face of
the well 47. It will be remembered that the

key 50, which operated in this notch or way,
was connected with one arm of a spring-ac-

tuated lever 52, that maintained the key nor-
mally retracted. The other arm of this le-
ver lies within a slot in the wall of the casing
and extends horizontally beyond the slide-

‘bar, the extremity of such arm being turned

inward to provide a stud 153, that projects
normally into the path traversed by the lower
forward corner of the carrier as the latter es-
capes the slide-bar 385. This corner of the

- carrier 18 offset throughout its length, except-
- Ing at the rearward end, where a shoulder
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154 1s formed, which shoulder, as the carrier

escapes the slide-bar, bears against the stud

153 on the lever-arm and forces the latterout-
ward. Consequently the otherlever-arm and,
perforce, the key 50 are moved inward, the
carrier-dog thus being engaged with the screw

to effect the movement of the carrier to the

path of the reciprocative pusher-head, as and
for the purpose hereinbefore described re-
specting the preceding carrier.

When the slide-bar 88 is moved forward
upon the escape therefrom of the carrier with
the justified line of type, the spring-dog 94
lies in a segmental channel 155 in the gear
88, and therefore even though the finger 95
on the slide-bar is dleenwawed from the dog,
the gear is permitted to tum until the end of
the chennel impinges against the dog. Dur-
ing a part of this final movement of the gear
33 the carrier is impelled thereby into posi-
tion 1n front of the galley, Whereupon the
gear escapes the rack-teeth on the carrier and
the latter remains quiescent. The floor of
the upper compartment being cut away in
front of the galley, the carrier is temporar 1ly
supported in place by means of spring-fingers
1566, which are secured to a wall of the cas-
mg, such fingers being provided with protu-
berances 107 that spring into sockets 158 in
the bar of the carrier. (See Figs. 21 and 23.)

VY hile the carrier is thus bustemed the line

of type 1s prevented from premeturely fall-
ing into the galley 159 by means of horizon-

(

fitted to the front wall of the casing at the

‘upper and lower edges, 1*espeetively, of the

opening to the galley, so as normally to sup-
port the line of type at top and bottom. The
bars are vertically movable in opposite di-
rections, so that they may be moved from the
opening topermitthetransference of the type
to the galley at the proper time. In the pres-
ent instance the lower bar is maintained in
the normal position by means of a suitably-
disposed spring 162, bearing against a de-
pending guide portion of the bar, while the
upper bar is maintained therein by gravity:.
Immediately in rear of the line of type thus
sustained at the mouth of the galleyisa hori-

zontal bar 163, which 1s carried by a horizon-

tally-reciprocative plunger 164. 'The body of
this bar is equal in length to the space be-
tween the end posts of the carrier, or sub-
stantially so, and it is provided with an ex-
tension which carries a vertical plate 165,
having its upper and lower corners beveled.
The plate 1s fitted to a recess in the end wall
of the casing and is so disposed that during

the forward “movement of the plate the bev--

eled corners thereof impinge against the op-
posed edges of the bars 160 161 and force
them eperb following which the bar 163 bears
against the line of type and pushesitinto the
galley. The plunger is then retracted in po-
sition for a similar operation upon the line of
type in a succeeding carrier, and so on re-
peatedly until the desired matter has been
composed. The plunger, which is main-

tained normally retracted by means of a
spring 166, 18 connected with one arm of a

horizontally-disposed lever 167, the other arm
of which i1s slotted to embrace the shaft 134.

The carrier-feeding wheel 88 is provided at a

sultable point in its periphery with a lug 168,
which at a proper time during the rotation of
the wheel impinges against a stuad 169 on the
slotted arm of the lever and raises such arm
sufficiently to effect the described forward
action of the plunger.

resume their normal position.
On the under side of the bar 163 is a bev-

| eled projection 170, which is so disposed that

when the line of type has been pushed into
the galley by the forward movement of the
bar the projection bears against the opposing
corner of the carrier and forces the latter
downward in a manner to free it from the
grasp of the spring-fingers, whereupon the
empty carrier drops into the lower compart-
ment. During the descent of the carrier the
projecting ends of the guide-studs 16* of the
toothed sections 16 bear,respectively,against
a bevel 171 in one end of the bar 161 and
against the opposing beveled face of the
clamp-arm 112,which sections are thus pressed
inward eﬂ'amst the action of the springs 17in
a manner {0 effect their engagementwith the
teeth of the return-screw.

It will be observed that the groove or chen-
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nel 54,
ment ) in which the head of the dog 14 travels
while the carrier is being moved opposue to
the galley, is connected Wlth a lower horizon-

tal groove 172 in the wall of the lower com-
pmtment by means of a vertical channel 173.
When the carrier comes to rest in front ot
the galley, the head of the dog lies at the
mauth of the latter channel, and hence when
the carrier drops the dog is ouided by the
vertical channel into the lower horizontal or
return channel. Itwill also beobserved that
the studs 16, bearing against the wall of the
casing, maintain the toothed sections in en-
cagement with the screw. Ilence the empty
carrier is moved toward the receiving end of
the machine. Beforethiscarrier reaches the
spring lifting-bar 26 on the floor of the lower
compartment the movement of the carrier is
arrested by the disengagement of the toothed
sections from the screw, this being effected
by the studs 16 springing into suitably-lo-
cated notches 174 175 in the wall of the cas-
ing. In this wall is a horizontal lever 176,
one arm of which is provided with a depend-
ing stud 177, which extends into the noteh
175 and is normally held retracted therein
by means of an appropriate spring 173, act-
ing on the lever, while the other arm of the
lever is provided with a stud 179, that ismov-
able into and out of the path traversed by
the filled carrier as it leaves the receiving
end of the machine, to the end that the lever
at this stage will be actuated to push the op-
posed toothed section on the lower or empty
carrierintoengagement with thescrew. Such
latter carrier will thus be advanced upon the
spring-bar in a manner to depress the same
and ride upon the lifting-plate 24, before de-
scribed. At this end of the wall thereis also
a vertical channel 180, which. connects the
lower horizontal channel with the key-chan-
nel 28 aforementioned and, in conjunction
with the channels 181 181 for the passage of
the studs 16, permits the transference ot the
carrier to the upper chamber by the lifting-

" plate in the manner hereinbefore described.

55
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It will be observed by reference to Fig. 5%
that there is supported on the side of the wall
68, at the receiving end of the machine, a bell
182, the spring-controlled hammer or clapper
of which is provided with an arm 183, that
extends into the upper compartment, so as
to lie directly above the plane of the upper
edge of the carrier-bar 9. On one end of this
barisastud 184, IFig. 23, which is designed at
a predetermined period during the setting up
of the type to abut against the arm and sound
the bell, thus notifying the operator that the
line has been near ly composed

While I have not deemed it necessary to
represent herein the various structural modi-
fications comprehended by myinvention, yet
for purposes of illustration I have shown in
FFigs. 32 to0 39, inclusive, of the drawings modi-
fied forms of dividers or spacers. The form
represented 1n Kigs. 92 to 36 comprises two

(in the wall of the upper compar t-._

| sections @ b, one of which is fitted within and

pivoted to the other One side of section ¢
is beveled, as at a', and is provided with a
1011ﬂ'ltudumlly—ektendm0‘ dovetailed recess,
to which is fitted a vertical slide ¢, that is 1n-
terposed between the proximate members of
the two sections, to the end that if the shide

‘be pushed for ward by the impact thereagainst

of the pusher device 51 the opposing mem-
ber of the section b will be forced outward,
while the other or forward member thereof
will be moved outward in an opposite direc-
tion. This forward member extendsthrough
an appropriate opening in the section ¢ and
is provided with a pivotal end piece d’, which
normally lies within the latter, said secmons
being correspondingly offset or reduced, as
atb CZ in a manner to present the minimum
space to the type between which they are in-
terposed. When the sections are spread
apart, as stated, the type are similarly moved
to effect the 16(111181136 justification, the piv-
otal piece b’ presenting at all times a uniform
bearing-surface to the type. A suitably-dis-
posed spring e, fixed to one of the sections to

bear upon the other, tends to maintain the

sections normally closed

In Figs. 37 to 39 the spacer is represented
in the form of a wedge designed to be intro-
duced between adjoining type, the sides of
the latter being offset, asat f, to correspond
with and receive the inclined face of the
wedge. In thisconstruction the sides of the
wedge are provided with a tapering tongue
64 and groove 65, respectively, similarly to
and for a like purpose as the corresponding
parts in the spacer first deseribed.

I claim as my invention—

1. In a type-justifying machine, the com-
bination of a type-support, means for feeding
tvpe thereto, means for introducing ad] ust—
able spacersbetween adjoining words, means
for actuating the spacersto effect the spacing
out or justification of the line of type, means
for clamping the type at adjolning ‘words,
means for withdrawing said spacers, and
means for substituting permanent spaces
therefor, substantially as described.

9. In a type-justifying machine, the com-
bination of a type-support, means for feeding
type thereto, means for introducing &dgust-
able spacers between adjoining wor (1.5 means
for actuating the spacers to eiffect the spacing
out or justification of the line of type, means
forintermittently advancing the supportwith
the spaced-out line of type, means for suc-
cessively clamping the type at adjoining
words, means for withdrawing sald spacers
successively, meansforinserting quadsin the
sucecessive spaces, and means for unclamping
the type upon the introduction of the q1nds
Subst%utmlly as deseribed. |

In a type-justifying machine, the com-
binatian of means for setting up a line of type
and means for primarily spacing the same, of
means for effecting the spacing out or justi-

| fication of the line, a movable permanent-
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space-containing magazine and means under

the control of the last-named means for effect-

‘ing the movement of said magazine in respect

to the spaces between the words, substan-
tially as described.

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

bination of means for setting up a line of type
and means for primarily spacing the same, of
means for effecting the spacing out of the line,
and tending to continue such action, a mov-
able permanent-spaee-conta,mm o magazine,
and means for effecting the movement of sald
magazine in respect to the successive spaces
between the words,stuibstantially as described.
5. In a type-justifying machine, the com-
bination of a type-support, means for feeding

type thereto, means for introducing an ad-

justable spacer at the end of each word asit
18 set up, means for acting upon the spacers
and effecting the justification of the type
thereby, means for successively withdrawing
sald spacers, a movable permanent-space-con-
talning magazine, and means under the con-
trol of the spacer-actuating means for effect-
ing the adjustment of said magazine in re-
spect to the spaces between the words, sub-
stantially as deseribed.

6. In a type-justifying machine, the com-
bination of a type-support, means for feeding
type thereto, means for introducing an ad-
justable spacer at the end of each word as it
18 set up, means for acting upon the spacers
and effecting the justification thereby, a mov-
able permanent-space-containing magazine,

and means under the control of thelast-named |

means for effecting the movement of said
magazine in respect to the first space in the
lme and for governing the position of the
magazine in respeet to the succeeding spaces

in the line, substantially as deser ibed.

7. In a type- Justlfymfr machine, the com-
bination of a type-earrier in which the line is
made up and word-spacers introduced, means
for longitudinally moving said carrier, means
for arresting the movement of the carrier,
means for restarting said carrier, means for
arresting the movement of the carrier pre-
paratory tothe justification of the type, means
for acting upon the word-spacers to effect
said justification, means for advancing the
carrier intermittently from space to space,
means for withdrawing the spacers at the
successive intermissions of movement, .and
means for substituting appropriate perma-
nent spaces for said spacers, together with
means for automatically restarting a suceceed-

Ing carrier when the last permanent space.

has been introduced in the line, substantially
as described.

8. In a type-justifying machine, the com-
bination of meansfor setting up a line of type,
means for primarily spacing the same, means
foreffecting the justification of theline, clamp
mechanism to act successively upon the end
type In adjoining words, permanent-space se-
lecting and inserting meehanism, and means

under the control of the justifying means for |

controlling said permanent-space mechanism,

substantially as described.
9. In a type-justifying machine, the com-

‘bination of meansfor setting up a line of type,

(v

means for introducing spacers between ad-

joining words, means for actuating the spac-
ers to effect the justification or spacing out

of the line, clamp mechanism to act succes-

sively upon the end type in adjoining words,
means for withdrawing the spacers succes-
sively, permanent-space selecting and insert-
Ing mechanism, and means under the control
of the justifying means for controlling said

75

30

permanent-space mechanism, substa,nmally -

as described.

10. In a type- ;]ustlfylm' machine, the com-

bination with a reciprocative pusher head,
adapted to act upon word-spacersinaline of
type, of a clamp mechanism, a spacer-extract-

Ing mechanism, a permanent-space selecting

and inserfing mechanism, and means opera-
tively connecting the said permanent-space
mechanism with the pusher-head, substan-
tially as desecribed. . -

11. In a type-justifying machine, the com-
bination with a reciprocative pusher-head,
adapted to act upon word-spacers in a line of
type, of a clamp, a spacer-extractor, a per-
manent-space selecting and inserting mech-
anlsm, means for transferring the line of type
to a galley, and means operatively connecting
the sald permanent-space mechanism and
transferring means with the pusher-head sub-

stantially as deseribed.

12. In a type-justifying machine, the com-
bination of a pusher-head adapted to act upon
spacers in a line of type, a shaft, means for
frictionally or conditionally driving said
shaft in one direction, coacting mechanisms

on said shaft and pusher-head, and means

whereby said mechanisms are oppositely en-

gaged at predetermined intervals to effect the

reciprocation of said pusher-head, substan-
tially as described.

13. In a type-justifying machine, the com-
bination of a pusher-head adapted to act upon
spacers in a line of type, two oppositely-dis-
posed racks on said head, a pinion,itsshaft,
means for frictionally or conditionally drw-
ing said shaft, and means for moving the pin-
ion into engagememt with the raeks alter-
nately, substantially as described.

14. In a type-justifying machine, the com-
bination with a pusher-head adapted to act
upon spacers in a line of type, and means for
reciprocating said head, of a gage-plate, a

permanent-space-containing frame movable

transversely of said plate and provided with
graduated stops with which said gage-plate
coacts, and operative connections between
the pusher-head and said frame and gage-
plate, substantially as described.

15. In a type-justifying machine, the com-
bination with means for spacing out a line of
type, of a graduated permanent-space-con-

taining frame movable transversely of said.

type, and provided with stops graduated in
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respect to the permanent spaces, a longitudi-
nally-movable gage-plate adapted to coact
with said stops, means for operating the gage-
plate, and means for yieldingly impelling the
said framein concert with the gage-plate, sub-
stantially as described.

16. In a type-justifying machine, the com-
bination with means for spacing outa line of
type, of a graduated permanent-space-con-
taining frame movable transversely of said
type and provided with stops graduated in
respect to the permanent spaces, a slide yield-
ingly connected with said frame, means for

~ operating saidslide,a longitudinally-movable
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cage-plate adapted to coact with said stops,
and means for operating said plate, substan-
tially as described. |

17. In a type-justifying machine, the com-
bination with means for spacing out a line of

‘type, of a permanent-space-containing frame

movable transversely of said type, a longitu-
dinally-movable gage-plate, said plate and
frame being provided with coacting stops, of
which one is graduated in series, means for
operating the gage-plate, and means for yield-
inglyimpelling the said frame in concert with
the gage-plate, substantially as described.

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

bination with means for spacing out a line of
type, of a graduated permanent-space-con-
taining frame movable transversely of saild
type and provided with stops graduated in
respect to the permanent spaces, a longitudi-
nally -movable gage-plate adapted to coact
with said stops, a slide fitted to a way in said
frame and provided with a spring which bears
against the end wall of said way, means for
operating said slide, and means for operating
said plate, substantially as described.

19. In a type-justifying machine, the com-
bination with means for spacing out a line of
type, of a graduated permanent-space-con-
taining frame movable transversely of said
type and provided with stops graduated in
respect to the permanent spaces, a longitudi-
nally-movable gage-plate adapted to coact
with said stops, a slide fitted to a way in said
frame and provided at one end with aspring
which bears against the opposing end wall of
said way, a cushion interposed between the
opposite ends of said slide and way, means
for operating said slide, and means for oper-
ating said plate, substantially as described.

20. In a type-justifying machine, the com-
bination of a permanent-space-containing
frame, a chute or conduit for delivering per-
manentspaces thereto,feed-rollerstoact upon
the permanent spaces, and frictional means
for operating said rollers, substantially as de-
scribed. | |

21. In a type-justifying machine, the com-
bination of a permanent-space-containing
frame, a chute or conduit for delivering per-
manent spaces thereto, feed -rollers to act

614,319

releasing means for said rollers, substantially
as deseribed. |

22. In a type-justifying machine, the com-
bination of means forsetting up a line of type,
means for introducing spacers between ad-
joining words,means for actuating the spacers
to effect the spacing out of the line, means
for conditionally advancing the spaced-out
line, a permanent wall or stop against which
the spacers successively abut to arrest the

| advance of the line, and means for withdraw-

ing from the line the spacers individually in
successive order, substantially as described.
- 23. In a type-justifying machine, the com-

bination, with means for spacing outaline of

type, of a clamping-arm, a reciprocative
spacer-extracting bar having provisions for
controlling said clamping-arm, and means for
operating said extracting-bar, substantially
as deseribed. |

24. In a type-justifying machine, the com-
bination with means for spacing out a line of
type, of a clamp, a reciprocative rack-barhav-
ing provisions for actuating the clamp and
means for extracting the spacer, a partially-
toothed gear to coact with said rack, and con-
ditional driving mechanism for said gear,
substantially as described.

25. In a type-justifying machine, the com-
bination with means forspacing out a line of
type, of a clamp,areciprocative rack-barhav-
ing provisions for actuating the clamp and
means for extracting the spacers, a partially-
toothed gear to coact with said rack, condi-
tional driving mechanism for said gear, a per-
manent-space-supply magazine, a reciproca-
tive plunger for driving permanent spaces
therefrom into the spaces in the line of type,
and operative connections between said plun-
ger and the said gear, substantially as de-
seribed. | | |

26. In a type-justifying machine, the com-
bination of a type-carrier in which the line is
made up and word-spacers introduced, means
for longitudinally moving said carrier at pre-
seribed intervals, means for actuating the
spacers to effect the spacing out of the line of
type, a clamp, a reciprocative rack-bar hav-
ing provisions for extracting the spacers, a
partially-toothed gear to coact with said rack,
a conditional driving mechanism for said gear,
and a locking and releasing device for said
agear arranged to be actuated by the type-car-
rier, substantially as described.

27. In a type-justifying machine, the com-
bination with a type-carrier and means for
spacing out a line of type therein, of a wheel
adapted to engage said carrier and advance
it space by space, and conditional driving
mechanism for said wheel, substantially as
described. ~

28.. In a type-justifying machine, the com-
bination with a type-carrier, and means for
spacing out a line of type therein, of a wheel

upon the permanent spaces, frictional means | adapted to engage said carrier and advance
for operating said rollers, and locking and | it space by space, a positively-driven shaft,
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frictional connections between it and said |
wheel, locking and releasing devices for said

wheel, and means for controlling said devices
at predetelmmed intervals, substantmlly as
described.

29. In a type-justifying machine, the com-
bination with a type-carrier, in which the line
is made up and word -spacers introduced,
means for longitu dmallymovmn* sald carrier,

means for arr estmﬂ‘ the movement of the car-

rier preparatory to the spacing out of the
type, a pusher-head adapted to act upon said
spacers, mechanism for reciprocating said
head, a slide-bar to effect the operation of
sald mechanism, a wheel in advance of said
head adapted to engage said carrier and ad-
vance it space by space, and conditional driv-
ing mechanism for said wheel under the con-
trol of the slide-bar, substantially as de-
scribed.

50. In a type-justifying machine, the com-
bination with a type-carrierin which a line of
type 1s made up and spacers introduced be-
tween adjoining words, of a spacer-chamber,
means for advancing the spacers individually
therefrom to the type in the carrier, and
means for deflecting the advancing points of
the respective spacers laterally beyond or
away from the outer side of the last preced-
ing type set up in the carrier, substantially
as described. |

31. In a type-justifying machine, the com-
bination, with a type-carrier in which a line
of type 1s made up and spacers introduced
between adjoining words, of a spacer-cham-
ber, a guide channel or wayintermediate said
chamber and the path of the carrier, means
to direct the individual spacers in the cham-
ber through sald channel or way, and a spring
at the dehvery end of said channel or way
adapted to deflect the advancing points of
successive spacers laterally beyond or away

~ from the outer side of the last preceding type
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set up 1n the carrier, substantially as de-
scribed.

52. In a type-justifying machine, the com-
bination of a carrier in which the line of type
18 made up, means for introducing spacers
between adjolning words, means for impelling
the carrier, means for aetua,tmﬂ' the spacers
to effect the spacing out or Justlﬁcatmn of the
line of type, areciprocative slide-bar provided
with means for withdrawing the spacers from
the line and transferring them to a spacer-
chamber, and with means for moving the
spacers 1atera,11y in sald chamber, means for
reciprocating said bar at predetelmmed in-
tervals, an endless-belt carrier in said cham-
ber adapted to receive the spacers and return
them to position for subsequent action, and
means for driving said carrier, substantially
as described.

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

“bination, with the galley to which a justified

line of type 1is transferred from a holder or
carrier, of a shaft provided with oppositely-
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or carrieradapted toengage one set of threads
and be impelled thereby to move the holder
or carrier to the entrance to the galley, means
for temporarily sustaining said holder or car-
rier in position, means for forcing the type
from the holder or carrier to the ﬂ'a,lley and
thereupon depressing the said holder or car-
rier in opposition to 1ts sustaining devices
and releasing the holder or carrier therefrom
and means on the holder or carrier adapted
to engage the other set of serew-threads when
the holder or carrier is thus released, sub-
stantially as described.

34. In a type-justifying machine, the com-
bination with the galley to which a justified
line of type is transferred from a holder, ver-
tically-movable type-sustaining bars at the
entrance to the galley for temporarily sus-
taining the type at top and bottom, respec-
tively, means for moving said bars vertically
in opposite directions simultaneously, and
means for transferring the type to the galley,
substantially as deseribed.

39. In a type-justifying machine, the com-
bination, with the galley to which a justified
line of type is transferred from a carrier,
means for moving said carrier to the entrance
to the galley, spring devices to sustain said
carrier temporarily in position, means for
forcing the type from the carrier to the gal-
ley, and means for therenpon releasing said
spring devices, substantially as described.

36. In a type-justifying machine, the com-
bination with a carrier in which the line of
type 1s set up and justified, of a galley, a
wheel adapted to move said carrier to the
galley, means for operating said wheel, a re-
ciprocative device adapted to force the type
from the carrier to the galley, a lever con-
nected with said device, and means whereby
the wheel actuates the lever at a predeter-
mined period, substantially as described.

37. In a machine for justifying type, the
combination of a shaft provided with oppo-
sitely-pitched screw-threads, a type-carrier

‘movable longitudinally of said shaft, screw-

engaging devices on said carrier, and means

for effecting the engagement: of sald devices

with the threads at predetermmed intervals,
substantially as described.

38. In a machine for justifying type, the
combination of two longitudinal ways or com-
partments, a shaft parallel therewith pro-
vided with oppositely-pitched screw-threads,
a type-carrier movable longitudinally of said
ways, means for transferring the carrier from
one way or compartment to the other at alter-
nate ends thereof, and screw-engaging de-
vices on the carrier adapted to be engaged
with the threads alternately, substantially as
described.

39. In a machine for Justlfymn type, the
combination of two longitudinal ways, com-
municating with each other at the ends there-
of, a type-carrier, means for moving the car-
rier longitudinally of said ways alternately, a

pitched screw-threads, means on said holder | normally-raisedlifting-plate at one end of the
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lower compartment, and a spring-supporting
bar for said plate adapted to be depressed by
the passage thereon of the carrier, substan-
tially as deseribed.

40. In a machine for justifying type, the
combination of two longitudinal ways or com-
partments communicating with each other at
the ends thereof, type-carriers, means for
moving them longitudinally of said ways,
means for transferring said carriers from one
way to the other at alternate ends of the lon-
oitudinal traverse, means for arresting the
movement of the lower or returning carrier,
and means for automatically releasing said
lower carrier through the medium of the up-
per moving carrier,substantially as described.

41. In a machine for justifying type, the
combination of a longitudinal way, a screw-

~ shaft parallel therewith, a type-carrier mov-
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able in said way and provided with a screw-
engaging device, and a key to effect the en-
cagement of said device with the screw, the
wall of said way being constructed to main-
tain said device so engaged, and to permit its
release, at predetermined intervals, substan-
tially as described.

42. In a machine for justifying type, the
combination of a longitudinal way, a screw-
shaft parallel therewith, a type-carrier mov-
able in said way and provided with a serew-
engaging device, a key at one end of said
way to effect the engagement of said device
with the screw, means to maintain such en-
cagement for a predetermined period, and
thereupon to permit its release, and a second
key to effect the reéngagement of said device
with the screw, substantially as described.

43. Tn a machine for justifying type, the
combination,with alongitudinal way, & screw-
shaft parallel therewith, a type-carrier mov-
able in said way and provided with a screw-
engaging device, a key at one end of sald
way to effect the engagement of said device
with the screw, means to maintain such en-
oacement for a predetermined period, and
thereupon to permit its release, and a second
key to effect the reéngagement of said device
with the screw, and a lever constructed and
arranged to be automatically actuated to et-
fect the reéngagement of said device with the
screw, substantially as described.

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

bination, with two ways communicating at
their ends, a type-carrier, a screw-engaging
device thereon, a screw for moving the car-
rier longitudinally of the ways, means for
transferring said carrier from one way to the
other at alternate ends of its longitudinal
traverse, means for feeding type to said car-
rier at one end of the upper way, a spring for
shifting said carrier into the path of said
type-feeding means and registering the screw-
engaging device with a groove or channel 1n
the wall of the way, and a key extending into
said groove or channel, substantially as de-
scribed.

45. The combination with a type-feeding
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conduit, of a roller at the mouth thereof pro-
vided with peripheral spring-fingers, each of
which comprises a strip of spring metal bent
in the form of a ratchet-tooth and fastened
at one end to the roller, the face of the latter
being provided with notches to permit radial
movement of the projecting portions of the
fingers, substantially as described.

46. The combination with a type-feeding
conduit, of an endless belt at thedeliveryend
thereof and rollers for said belt, the lower
roller being provided with peripheral spring-
fingers, and the belt being provided with open-
ings for the passage of said fingers, substan-
tially as described.

47. In a spacer for type-justifying ma-
chines, a wedge -shaped section, a pivotal
type-spreading member in contact therewith,
and a movable arm to which said member 1s
pivoted rearwardly of the basic or enlarged
end of said section, whereby when sald sec-
tion is moved forwardly the pivoted member
is forced outward, substantially as described.

48. In a spacer for type - justifying ma-
chines, a wedge-shaped section provided with
a tapering tongue on one face therecof and
with a corresponding groove on the opposite
face, substantially as described.

49. In a spacer for type - justifying ma-
chines, a plate one side of which is beveled
to constitute a wedge, while the other or
plane side thereof is recessed longitudinally,
and a pair of hingedly-connected arms em-
bracing said plate from its rear or thicker
end, one of said arms being fitted to the re-
cessed side of the plate so as to be flush there-
with, substantially as described.

50. In a spacer for type - justifying ma-
chines, a wedge-shaped section, pivotal arms
embracing the same, a type-spreading mem-
ber pivotally connected with one of said arms
in contact with the face of said section, sub-
stantially as desecribed.

51. In a spacer for type - justifying ma-
chines, a wedge-shaped section provided with
the parallel shoulders at its point, pivotal
arms embracing said section, and a type-
spreading member pivotally connected with
one of said arms and adapted to fit between
and flush with said shoulders, substantially
as described. | -

52. In a spacer for type - justifying ma-
chines, a wedge-shaped section, pivotal arms
embracing the same, one of said arms being
fitted to a longitudinal groove in the plane
side of the section and the other arm beling
provided at its extremity with a pivotal type-
spreading member,substantially as described.

53. In a type-justifying machine, the com-
bination, with a way or compartment, of a
screw-shaft extending longitudinally thereof,
a type-carrier adapted to travel in said way
or compartment and provided with a lateral
spring-actuated dogconstructed and arranged
to bear against the side wall of said way or
compartment during a portion of the travel
of the carrier and be thereby maintained 1n
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engagement, with the SCrew -shaft, substan-
tlally as desecribed.

- 54. In a type-justifying machine, the com-
bination, with a way or compartment, of a
screw-shaft extending longitudinally thereof
and a type-carrier adapted to travel in said
way or compartment, sald carrier comprising
a bar, end posts, and spring-actuated sec-
tions on said post provided with studs which
are adapted at certain intervals to bear

against the side wall of said way or compart-

ment and thus maintain the sections in en-
gagement with the screw, substantially as de-
SCY 1bed

50. In a type ]usmfymw machine, the com-
bination, with two parallel ways or-compart-

ments, of a shaft provided with oppositely-
pitched serew-threads, as described,of a type-

carrier adapted to travel alternately in said
ways or compartments, and means for trans-
ferring the carrier from one way or compart-
ment to the other, said carrier being provided
with independent means to engage the respec-
tive threads, substantially as deseribed.

56. In a type and spacer carrier for justify-
ing-machines, the combination of a bar pro-
vided with fixed vertically-disposed end posts,
and aspring-actuated longitudinally-movable

slide mounted on one of said posts, substan-
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tially as described.

57. In a type-justifying machine, the com-
bination with a way, of a type and spacer car-
rier therein provided at its leading end with
a spring-actuated type support and clamp,
means for introducing -selected type and
spacers individually to said carrier, and
means for acting upon the type and spacers
as they are individually introduced to the

~carrier, and thereby advancing the carrier
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and its contents step by step until the line
has been set up, substantially as described.
58. In a type-carrier for justifying-ma-
chines, the combination of a bar, end posts
thereon, toothed sections with rearward ex-
tension on said posts, and springs support-
ing sald sections, substantially as described.
59. In a type-justifying machine, the com-

bination with two parallel ways or compart-
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| ments, of a lever, the arms of which project

into notches or recessesin the walls of the re- 5o

spective compartments,tvpe-carriersadapted
to travel in said ways or compartments and
means for impelling said carriers in opposite
directions in said compartments, said car-
riers being constructed to be disengaged from
the impelling means in the lower compart-
ment relatively to and in the path of the arm

55

of the lever in said latter compartment, sub-

stantially as and for the purpose described.
60. In a type-justifying machine, the com-
bination with a way or compaltment of a
type and spacer carrier therein, means for in-
troducing type and spacers th.eleto means
for -intermittently advancing the carrier as
the type and spacers are inserted, and a fric-
tion-spring acting upon the carrier during
the operation, substantially as described.
61. In a type-justifying machine, the com-
bination, with a carrier provided with a yield-
ing slide, of means for introducing type and
spacers individually to said carrier, means
acting upon the type and spacers in opposi-
tion to the slide as they are individually in-
troduced to the carrier, and thereby advanec-

| ing the carrier and its contents step by step

until the line has been made up, and means
forsubsequently engaging and impelling said
carrier, substantially as described.

62. In a type-justifying machine, the com-
bination, with a carrier provided with a yield-
ing slide, of means for introducing a line of
type and spacers singly to said carrier, and
means for advancing said camer and means
for actuating said spacers to eifect the justi-
fication of the line, together with means for

removing the spacers,,and means for substi-

tuting permanent spaces therefor, substan-
tially as described.

In testimony whereof I have hereunto at-
fixed my signature in the presence of two sub-
seribing witnesses.

JEFFERSON D. CHALFANT.

Witnesses:
JOHN R. NOLAN, H
ANDREW V. GROUPE.
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