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UNITED STATES

PATENT OFFICE,.

FRANK AMOS JOHNSON, OF PIIILADELPHIA

PE\TNSYLVANIA ASbIGNOR T0O

TIIE JOHNSON TYPESETTER COMPANY OF. PORTLA\TD MAINE.

TYPE-JUSTIF'YlN-G' MACH I_N E.

SPECIFICATION formmg part of Letters Patent No. 607 046 dated July 12 1898.

' Apphea,tlen filed March 17, 1897,

Serml No, 628 026 (No model.)

To acZZ whom it ma&y CONLCETTL:
Be it known that I, FRANK AMOS JOHNSON

a citizen of the Umted States, residing at-

Philadelphia, in the county of Phlladelphle

and State of Pennsylvania, haveinvented cer-

tain new and useful Improvements in Type-
Justifying Machines, of which the following
18 a specification.

T'he present invention consists in improve-
ments in justifying mechanism for type-set-
ting machines.

To facilitate the debeuptwn and 1llustra-
tion of the invention, I have shown it as ap-
piied to the machine embodied in my Patent
No. 534,362, dated June 15, 1897, granted on
application, Serial No. 613,973, filed Novem-
ber 30, 1896. In said application there is

1llustrated and described a complete type-set-

ting machine having a justifying mechanism
which cuts the justifving-spaces from a con-
tinuous strip of metal and inserts them in the
assembled lines in lieu of temporary spaces,
which are placed between the words by the
assembling mechanism.

In the pr esent application several improve-
mentsin justifying mechanism are embodied,
some of which are of general application in
justifiers and others of which are applicable
especially to justifiers for type-setiing ma-
chines.

In the accompanying drawings, Figure 1 is
a plan view of a portion of a type-setting ma-
chine sufficient to illustrate the present in-
vention. Iig. 2 is a section on the line 2 2
of Ifig. 1. Iig. 3 1s a front elevation, partly
1n section, on the line 3 3 of Fig. 4. Fig. 4is
a section on the line 4 4 of Iig. 1. Fig. & is
a section on the line 5 5 of Fig. 1. Fig. 61s
a perspective view showing the relatlve Po-
sitions of a number of the perte Fig. 7 1s a
section on the line 7 7 of Fig. 1. I‘w' 318 a
section on the line S 3 of I‘w 4, and I‘w 918
a detail.

Any suitable assembling mechanism may
be utilized in connection with the present in-
vention —for instance, that shown in my
patent before mentioned. For the purpose

0f the present specification it will be assumed

that lines of type 7, provided with temporary

spaces s, slightly longer than the type and of |

‘normal thickness, are placed on ways 1 ahead
of a follower 2, which follower transfers the
'type along. the ways to the justifying mech- .
‘anism,
seribed mechanism for assembling type and 55
‘temporary spaces and tr aneferrmﬂ' the assem-
‘bled lines onto ways in front of the follower

In the patent referred to I have de-

and also mechanism for justifying and for
transferring the justified lines along the said

waystothe D‘alley The present spemﬁcatmn 6o

will be limited to the intermediate mechan-
ism necessary for removing the temporary
spaces and inserting final or Jtletlfy1nﬂ spaces
as the type are bemﬂ* transferred from the
assembling mechanism to the galley.

The mechanism Is mounted on a suitable
base or table A, parts being supported by a
standard a. DBeneath the base is a power-

shaft P, supported in hangers p, and an es-
The %o

cape-shatt K, supported in hangers e.
power-shatt is driven continuously by a pul-
ley »', and the escape-shaft is driven inter-
mittently by means of the clutch F, con-
structed as follows: On the power-shaft is a

pinion 5, which meshes with a gear 4, run- 75

ning idly on the escape-shaft. On one. face
of the gear 4isacrown-ratchet 5, and mounted
in & transverse slot in the shaft T is a pawl
6, which when released is drawn into en-

ﬂ*aﬂ'ementmth the ratchet-wheel bymeansofa 8o

spring 7, I'igs. 4and 8. .The pawlisnormally
held out et engagement with the ratchet-
wheel by means of the stop-arm 3,whichiskept
in the path of the pawl by a spring 9. As

shown, the pawl is released by means of a 8;

key 10 connected to the stop-lever 8. When
the key is depressed, the pawl 6 springs into
engagement with the constantly - moving

ratchet-wheel, and the escape-shaft is there-
Upon re- go

by carried ar ound with the wheel.
leasing the key the stop-arm, which is pro-
vided mth a cam-surface, throws the pawl
out of engagement with the ratchet, and the
escape - sha,_ft instantly -stops. The several

cams are mounted upon the power-shaft and g5
the escape-shaft.

When a line of type temporarily spaced
and of approximately the proper measure is
in position on the ways in front of the fol-
lower 2, the line-key is depressed momenta- 1o0o
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rily and the escape-shaftis permitted to make
one revolution.
measurement of the line, which is effected
automatically as follows: Upon a vertically-
movable yoke 11, which embraces the ways 1,
1s mounted an abutment consisting of a pau
of stops 12. These stops are attached to ad-
justable blocks 13, which fit in grooves 14 in
the sides of the yoke and are held against
longitudinal movement by pins 15, which en-
gage transverse notches 16 in the yoke. The
yoke 11 1s carried by a sliding rod 17, which
is moved vertically by a roll 18, resting upon
a cam 19 on the escape-shaft. As soon as
the said shaft starts the abutments are raised
above the ways, and they are held in this po-
sition to Intercept the line until after the
measurement of the lineis effected. The line
is pressed forcibly against the abutment 12
by means of a compacting-head 20, Figs. 2
and 6, carried on a block 21, which slides in
grooves 1n the lower part of the ways1. The
compacting-head is drawn to the left after
the abutment rises by means of a cord 22,
passing over pulley 23 and connected to the
flexible lever 24, which is operated by a roll
20 and cam 26. When the cord 22 is drawn
down, the compacting-head 20 engages a pro-
jection 27 upon the slide 28, which carries
the follower-head, Figs. 2, 4, and 6, and draws
the follower over, thus compacting the line
between the follower and the abutment 12.
This operation measures the line. The meas-
urement of the line is transferred to a gage
29, the position of which determines the width
of the final spaces. It will be evident that
this width depends upon the number of word-
spaces in the line as well as upon the total
variation of the line from the desired length
or column measure. In other words, the to-

tal amount required to be added to or sub-

tracted from the line must be divided by the
number of word-spacesin the line in order to
set the gage for the production of justifying-
spaces Of equal length. This division is ac-
complished by meansof a series of leversx vy 2,
&C., pwoted 130 a stationary part 30 by means
of pivots &' 4’ z', &e., arranged, respectively,
at one-half, one-thud one- fourth &c., of the
lengths of the lever s from theil Ieai ends.

y? 2, &e., upon a slide 31 carrying the gage,
when the levers are rendered OpE'l:ttIVB In
ordel to render a lever operative, push-pins
a° y4° 2° are carried by the compacting-slide 21.
These pins correspond to the number of word-
spaces in the line. As shown, they are
adapted to be operated by hand; but 1n prac-
tice it will be advisable to use mechanism for
sebting one of them automatically aftel. the
composition of each line.

The operation of measuring the line and
setting the gageis as follows: Assummﬂ' that
the line has four words, and therefore ‘three
word-spaces, the push-pm 2°is pressed in, as
shown in Fig. 6. The line-key 10is then de-

‘pressed, the escape - shaft starts, the abut- |

- {

The first operation is the

607,046

ments 12 are raised, the flexible lever 24
draws down the cord 22, and the compacting-
head is drawn against the follower, thus com-
pacting the line between the follower and the
abutment. The parts are so arranged that
the movement of the compacting-head corre-
sponds to the amount to be added to or sub-
tracted from the line in order to bring it to
the desired measure. Thistotal variation pro-
duces in the instance under consideration a
movement of the gage equal to one-third of
the movement of the compacting-head due to
the location of the fulerum of the lever z,
which is operated upon by the push-pin z3.
When the gage is set in the above-deseribed
manner, it is immediately locked by a pairof
wedges 32 33, which engage a projection 34
on the back of the gage- Sllde
are normally SIIp]_JOI ted by a rod 35, h&vmg a

T-shaped head, and immediately after the

gage 1s set by the lever the rod 35 1s dropped,
permitting the wedges to fall by gravitation.
The wedges have pins 36 37, which are en-
gaged by the T-head, the pin 36 on the right-
hand wedge being situated so that its wedge
a3 takes effect first, thus preventing the gage-
slide being drawn away from the lever before
1t 1s locked. The wedges are weighted by
blocks 36* 37%. The wedge-lifter 35 is oper-
ated by a lever 38, rod 39, lever 40, and cam
41. When the escape-shaft is at rest, the
wedges are down. As the shaft begins to re-
volve the wedges are raised. 'The gage 1is
then set, and the wedges again drop to lock
the gage before the shatt comes to rest.
Space-casting mechanism.—The spaces are
cast 1n a mold 42, consisting of upper and

lower parts 43 44 and a divided Dbody-plece

forming the twosides of the mold-cavity. The
two parts of the body-piece are relatively ad-
justable. One part46 isrigidly connected to
a body-slide 47, which extends through an
opening in the lower part of the mold. The
movable part 48 of the body-piece is connect-
ed to the end of the body-slide by a spring 49,
which normally draws it against a projection
50 upon the end of the body-slide. The gage
29 18 forked, and the body-slide passes be-
tween 1ts prongs. When the slide is moved
to the right, the body-piece 48 abuts against
the gage and i1s drawn away from the projec-
tion 50, thus decreasing the mold-opening be-
tween the parts 46 and 48, the width of the
opening depending upon the position of the
gage. The body-slide is operated by means
of lever 51, having on its lower end a roll
52, which is pressed against a cam 53 on the
power-shatft by means of a spring 54.

In the rear of the mold is a melting-pot 54
of ordinary construction, provided with a
burner 55 and pump 56. The pump-plunger

18 operated by a lever 57, connecting-rod 58,
and lever 59, resting on a cam 60, the rod 53
being normally drawn down by a spring 61.
It is necessary that the pump be operated
only when a space isrequired in theline, and
to aecomplish this the lever 59 when raised

"These wedges
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is latched up by a spring-pressed hook 62.
At the proper time this hook is withdrawn
and the pump operated by the spring 61, as
will be hereinafter explained.

The pump consists in a hollow plunger O’,
fitting in the bottom of the melting-pot and
having an opening O? to a well O° below the
plunger and a second opening O* communi-
cating with the metal in the pot 54*. Within
the plunger is the pump-rod O35, which passes
through the top of the plunger and is con-
nected with the lever 57. This rod is pro-
vided with a collar Of which engages a yoke
O connected with the plunger, and draws
the plunger up when the rod is raised. The
plunger is prevented from being drawn too
far by a stout bar O° extending across the top
of the pot. A channel O%leads from the well
O° to the mold. When the plunger is being
raised, the metal runs freely through it into
the well, Fig. 7. When the pump-rod is de-
pressed; however, it first closes the lower ap-
erture in the plunger and then depresses the
plunger, injecting the metal foreibly through
thechannel O°into the mold. Afterthe space
18 cast the body-slide moves to the left and
the part 48 carries the space out of the mold
to a position opposite a channel 63, through
which the space is carried from the mold into
the assembled line of type. The space is
transferred through the channel by means of
a finger 64 upon a rack 65, which is operated
by a gear 66, vertical rack, and slide 67, said
slide having a roll 68 resting on a cam 69.
The slide 67 is normally drawn down by a
spring 70. |

Thedevices forsubstituting the final for the
temporary spaces are as follows: The line is
drawn to the left continually by a weight 71
and cord 72, passing over a pulley 73 at the
end of the way 1. Astheline is moved to the
left under the influence of the weight 71 the
projecting temporary space encounters the
prongs of a parting-fork 74 on the constantly-
vibrating push-back lever 75, which is pivoted
at 76 and has a roll 77, bearing upon the cam
7S of shaft P, Iigs. 3and 6. The parting-fork
74 moves to the left and then pushes the
spaces and the type at the right of the fork
to the right, thus parting theline opposite the

transfer-channel 63 and under a space-receiv-
Ing magazine 79, connected to a block 80 above

the ways. The temporary spaces are pushed
into the channel by an elevator, hereinafter
described, and retained by spring-detents 81.
Directly below the magazine 79is an elevator
52, attached to theslide 83, the elevator proper
consisting of prongs between which the type
may pass, but which are close enough to-
gether to engage the ends of the temporary
spaces. The elevator is operated by a rod 84,
which is normally drawn down by a spring 85.
After a space has been pushed back by the
parting-fork 74 into position over the elevator
the elevator is raised by means of the pawl

36, connected to a lever 87, having a roll which
restsonacam 38. The pawl 86 usually passes |

-arms 103 104 and a connecting-rod 105,

{

| idly up and down at the left of a projection

39 upon the elevator-rod 34, being guided by
a pin 90, which enters a slot in the pawl, the
pin being connected to a horizontal slide 91.
The elevator 1s only raised when the slide 91
is moved to the right, carrying the pawl 86
into line with the projection 89. The slide
91 has a pin engaging the lower forked end
of the trigger-lever 92, the lower end of the
lever and the slide being normally drawn to
the left by a light spring 93, Fig. 3. The up-
per end of the trigger-lever normally extends
to the right of the left-hand position of the
parting-fork 74, and hence when the parting-
fork moves to the left the temporary space
against 1t will move the trigger-lever to the
left and throw the slide 91 to the right, thus

bringing the pawl 86 into line with the eleva--
tor-rod and operatingthe elevator. Thereisa

yielding connection between the elevator-rod
34 and the elevator proper, which, as shown,
consists of a spring 94. This connection pre-

ventsthe elevator from being damaged in case

a space should for any reason refuse to enter
the space-magazine.

In order to relieve the line from the pres-
sure of the follower while the space is being

ejected, I provide a ratechet 95 on the follower-

slide, which ratchet is temporarily engaged
and held by a pawl 96 while the elevator is in
operation. . The pawl is located in a recess
97, cut in the side of the ways, and it is op-
erated by a link 98, connecting the pawl with

the elevator-rod 84. Therear end of the pawl
is normally drawn to the left by a spring 99,

Fig. 2. The left end of the recess against
which the pawl bears is formed with a shoul-
der 100. When the elevatoris lowered, the
rear end of the pawl strikes a pin 101 and the
forward end is withdrawn from the ratchet.

As the elevator rises the rear end of the pawl

engages theshoulder 100, and the forward end
18 immediately thrown up into engagement
with the ratchet.
ment of the elevator-rod carries the pawl into
a horizontal position and raises it over the
shoulder 100, thus moving the ratchet to the

right and drawing the follower slightly away

from the type.

While the line is parted and the temporary
space 18 being removed, the final space is be-
ing cast and inserted in the opening in the
line.
slide 91 1s connected by means of suitable de-

vices with the latech 62, so that at the proper
moment, when the mold-opening is opposite
the nozzle of the melting-pot, the lateh is
withdrawn and the pump operated, thus in-

jecting the molten metal into the mold. The

The further upward move-

To effect this at the proper time, the

75

30

Q0

95

100

105

I10O

115

120

125

newly-cast space is immediately moved out

of the mold and through the transfer-chan-
nel into the line, as heretofore described.
The connections between the slide 91 and the
latch 62 consist of a shaft 102, having two
The

connecting-rod operates a pivoted arm 106

upon-a cam-lever 107, which is operated by

-
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the cam 60, Figs. 1, 3, and o.
is normally held out of line with the hook 62
by the connecting-rod 105. Kach time the
trigger-lever is operated, however, the arm
is thrown into line with the hook, and during
the revolution of the power-shaft the hoolk 1s
disconnected from the lever 59 and the pump
is operated.

After the line is measured it is desirable
that the pressure of the line upon the abut-
ment 12 should be relieved while the abut-
ment is being withdrawn in orderto prevent
the possible disarrangement of the end type.
To accomplish this end, lever 108, operated
by a cam 109 on the escape-shaft, engages the
lower end of the elevator-rod 84 and raises
caid rod during the time when the abutment-
Thisoperatesthrough
the pawl 96 and ratchet 95 to relieve the pres-
sure of the measuring-head upon the line.
As this operation takes place before the line
reaches the elevator the raising of the eleva-
tor can do no harm. As showm the type are
gulded on the ways by rods 110, which engage
their nicks.

The operation has been described in detail
in connection with the foregoing specification
and need be only briefly recapitulated. The
line of type and temporary spaces are meas-
ured between thefollower and the abutment,
and at the same time the gage 1s set by means
of the proper justifying-lever and locked by
the wedges. 'T'he elevator-rod is then raised
by lever 108, the follower is moved back to
relieve the pressure upon the abutment, and
the abutment is withdrawn from the path of
the line. The follower 1s then released and
the line is carried along by the weight 71 un-
til the first temporaryspace engages the push-
back lever. As this lever moves forward or
to the left the line follows 1it, and when it
again moves bacxward 1t par ts the line and
pushes the space into position over the ele-
vator. The trigger-lever starts the elevator,
which rises and pushes the temporary space
into the magazine 79. At the same time the
trigger-lever releases the pump-rod and a
space is cast and transferred into the open-
ing in the line. This takes place before the
elevator moves down. The follower is then
released and the line again moves forward
until the next temporary space engages the
push-back lever.

What I claim, and desire to secure by Let-
ters Patent, 18—

1. Ina justifying device for composing-ma-
chines, a series of levers having their fulera
at varying distances from their ends compris-
ing a lever for each possible number of word-
spaces in a line, and means operated by said
levers for determining the widths of justify-

ing word-spaces.

2. Ina justifying device for composing-ma-
chines, a gage for determining the width of
justifying-spaces, and a series of levers for
setting the gage, the fulera of the levers be-

ng at varying distances from their ends.

The arm 1006 |

3. Ina justifying device for composing-ma-

“chines, a gage for determining the width of

JLlsmfymfr spaces, a series of Tevers adapted
to operate on the gage and having their fulera
at varying dlsmnces from thelr ends, and
meauns for measuring a line of type and op-
erating a selected Iever in accordance with
the measurement

4. In a justifying device for compomn#-n’m—-
chines, a gage for determining the width of
Justlfymﬂ* spaces, a series of levers adapted
to set the gage, means for selecting a lever
eorrespondin o to the number of Spaces in the
line, and means for measuring a line of type
and operating the selected lever in accord-
ance with the measurement. |

5. Ina justifying device for composing-ma-
chines, the combination of the ways, the abut-
ment movable transversely to the ways, the
follower, the compacting-head, the levers, de-
vices carried by the head for operating the
levers, and the space-gage adapted to be set
by said levers.

6. In a justifying mechanism for compos-
ing-machines, the combination with ways, a
means for moving a line of type along said
ways, of a mold having a divided body-piece
forming two sidesthereof, agageoperatingon
one part of said body-piece whereby 1t 18 set
relatively to the other, means for moving
both parts of said body-piece, and means for
transferring spaces from the mold to the
Ways. |

7. In a deviee for casting spaces, the com-
bination with a mold hm"mﬂ- upperand lower
fixed sides, of slide 47, divided body-piece
one part of which is fixed to the slide and tho
other part relatively movable and connected
by a spring, and the gage forsetting the rela-
tively-movable part.

8. The combination with the ways and the
follower, of an elevator, and meansfor retain-
ing the f{)llower while the elevatoris in oper-
atlon

9. The combination with the ways and the
follower for moving type along said ways, of
an elevator, and means for relievin o the pres-
sure of the follower upon the type while the
elevator is in operation.

10. The combination with the ways, the
follower, and the ratchet connected to the
follower, of the elevator, and the pawl con-
nected to the elevator and arran ged to engage
the ratchet when the elevator is 1‘&136(:1

11. The combination with the ways, the
follower and the ratchet connected with the
follower, of the elevator, the pawl, and the
link connecting the pawl with the elevator,
said pawl being operated to engage the ratchet
and move back the follower when the elevator
is raised and to release the ratchet when the
elevator is lowered.

12. The combination with the ways, the
follower, and the abutment movable trans-

70

75

o

90

95

100

105

110

115

L20

125

130

versely to the ways, of means for relieving

the pressure of the follower upon the type

| while the abutment is being withdrawn.
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13. The combination with the typeways |

~and the space-receiving magazine, of a space-

10

elevator, and means for operating the ele-

vator with a yielding pressure.

14. The combination with the typeways
and the space-receiving magazine, of a space-
elevator, a cam for operating the elevator,
and a ylelding connection between the cam
and the elevator proper.

15. In a justifying device for composing-
machines, a gage for determining the width
of the justifying-spaces, and a series of le-
vers for setting the gage, the fulera of the le-
vers being fixed and arranged at one-half,
one-third, one-fourth, &c., of the length of
the levers from the ends thereof.

16. In a justifying device for composing-
machines,a space-casting mold having a mov-

able wall, a series of levers, the fulera of the

levers being at varying distances from their
ends, connections whereby the movable wall

of the mold is adjusted by said levers, and

means for measuring the line of type and op-

erating the selected lever in accordance with

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

FRANK AMOS JOHNSON.

Witnesses:
GILLISON A. LoTT,
FraANK IH. MASSEY.
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