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No. 836,887, Patented Nov. 27,1906,
Application filed October 18,1801, 8
T el welom (& agy coneern; Uig a seetion about on the line 373 o Fie, 2,

Be it known that T, Fraxk Avos Jornson, |

New Bedford, in the county of Bristol
State of Massachusetts, have invented ¢6r-
tain new and useful Improvements in Type

Setting and Justifying Machines, of which | T

the fullowing is a specification,

The present invention compr
chine for setting and justifying type.
this machine the type are arranged n ma
zines and cjected therefrom in the order d
sired Dy power-operated m t
usual finger-keys being used i3
lease or initiate the action of the ejecting
mechanism. The type slide down an in-
clined apron onto a conveyer-belt which de- |
livers them to a vertical assembling - chan-
nel.  They are inserted at the bottom of the
channel successively and held in compaet
form in the channel by a device which rests
upon the end of the Tine, said device being
antomatically withdrawn when the line s
ejected from the channel,

Temporary spaces or sepaTators are in-
cerfed in the line and afterward ejected and
final justifying-spuces ig\.imdut'ei In the
present machine the justifying-spaces are
cast from type-metal, which is a simple
method of obtaining spaces of the exact size
required and at the same time avoiding the
trouble of distributing the spaces for future
use.  The mold in which the spaces are cast
is adjusted by justifying mechanism com-
prising a device for measuring the unjusti-
fied line, devices for counting the word-
spaces, and deviees for dividing the she
of the unjustified line by the number
spaces, the result being the thickness of the
justifying-spuce required. . After each line is
assembled a “‘starting - key ' is operated,
which starts the justifying and respacing
siechanistn.  The line is thereafter auto-
niatically justified and shifted into a gall

The niachine will be described in dstailin
the following specifieation. reference being
had to the accompanying drawi S
which-— e T

Figure 1is a perspective view of the entire
machine. Fig. 2 is a front elevation of a
portion of the machine, the keyboard and
space-casting mechanism being omitted an
the magazine shown in dotted lines. Fig. 3
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~sembling-channel and

Sl 4 ks acside elevation of one of the retov-
ble type-channels. Figs. 5 and 6 are de-
ails showing the manner of joining the port-
\ble tvpe-channels to the magazines.  Fig. 7
s detail of the escapement mechanism.
% is a perspective
porary space which 1
(¢, and 11 are detail
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the Hne-assembling

levices, Fig, 9 being a plan, Fig. 10 a vertical
wetion about on the line 9 9 of Fig. 9, and
Tig. 11 a front elevati Figs. 12 and 13
are details of the me sm for removing
sopatators and inserting justifying-spaces,
Fig. 12 being a section on the line 12 12 of
Fie. 2, and Fig. 13 a section about on the 7
line 13 13 of Fig. 12, Fig. 141s a plan view
of the space-casting mechanism.  Fig. 15 is
an enlarged view of the separator-cjector and
adjacentparts, Fig 18 iliustmtps the space-
sasting mechanism in elevation and partly in
seetion on the line 16 18 of Fig. 14 Fig 17
is a vertieal section through the melting-pot
and pump of the space-casting mechanism.
Fig, 18 is a side elevation, partly in section,
on the Tine 18 18 of Fig, 2. Fig. 19 is a de-
{ail of the justifying mechanism, illustrating
the devices for measuring tiie line and ad-
justing the mold.  Figs. 20, 21, and 22 are
detail ¥iews of the mold and adjacent parts.
Fig. 23 is a side view of a space with jet at-
tached. Fig. 24 is an elevation of the start-
ing and stopping clutches of the driving
sechanism, looking from the left. Fig.25 is

2 front view, and Fig. 28 a side view, of a
modified form of type-apron. Fig. 27 is a
plan, Fig. 28 a front view, and Fig. 29 a side
ew of a modified construetion, inchuding a
separator-magazine and deviees for ejecting
-the separators and teturning them to the
maagazine. Fig. 20 is a plan view, and Fig
31 a side view, of a device for regulating the
discharge of type from the assembling-belt to
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“the elevator.

The various parts of the mechanism are

supported on a main frame, which may be of 1e0-

1 any form suitable for the purpose. Sup-

ported on the upper part of the frame are two
magazines 101 102, one of which is for the
lower-case charactersand theotherforupper-
case charactersy The magazines have fixed 1
or permanent channels 103 in their lower
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parts and removable and portable channels
104 1 their upper parts, the removable chan-
nels being arranged to discharee type into
the permanent channels.  As shown in Figs.
4, 5,a0d 6, the removable channelg cach com-
prises side walls 106 107, the front wall 108,
and a rear wall 109.. When the channels are
removed, the type in them are sustained by
detachable supports 110. These supports
are right-angled pieces. each having a hori-
zontal arm 111 adapted to enter the channel
and support the type, and a vertical arin 112,
which has projection 113 fitting an opening
114 in the front wall 108. The supports are
also provided with shoulders 115 which en-
gages the inside of the front walls 108 at the
bottom and forms fulerums upon which the
supports turn. It will be seen that when one
of the supports occupies the position mdi-
cated in full lines in Fig. 4 the weight of the
type will tend to turn 1t about the fulerum
115, which will hold the projection 113 se-
curely in the opening 114. When the sup-
port is in this position, the channel 104 can be
transported filled with type. The movable
channels are adapted to rest in notches 116
117 in the upper ends of the fixed magazine-
channels 103, and they are retained in verti-
cal position by pins 118 on a bar 119, as
shown in Fig. 4. The partitions of the lower
magazine-channels are supported in walls 120
and they are provided with flanges 121 at
their outer edges to hold the type n line.
Openings are pravided at the lower ends of
the channels through which single type may
he ejected,

The type from the front magazine are de-
livered to an assembling-apron 122 by eject-
ors 123 and the type from the rear magazine
are delivered to an agsembling-apron 124 by
ejectors125. Theejectors 123 extend through
the upper part of the apron 124, and the
ejected type from the rear magazine pass
down between the ejectors 123, the front and
rear magazines and ejectors being staggered
for this purpose. The type from the front
magazine are ejected against buffers 126, and
the fender 127 1s provided for preventmg the
type from the }irst magazire from heing
thrown up as they strike the buffer. '

The ejectors all have flexible portions 128,
and their rear ends 129 are turned upward
and then outward to engage the undercut
groove 130 in a comion ejector-bar 131.
Bar 131 has a parallel movement, being con-
nected by links 132 and arms 133 with a
rock-shaft 134. An arm 135 on the rock-
shaft 1s connected by link 136 with a erank
or arin 137 on the esecape-shaft 138, The
escape-shaft is in line with a constantly-run-
ning shaft 139, on one end of which is a drive-
sheave 140 and on the other end a crown
ratchef-awheel 141, On the adjacent end of
shaft 135 1s a radial pawl 142, having one end
adapted to engage the ratchet-wheel and the

836,687

other end reversely turned and adapted to
engage n cam-surface 143 on a vertically-
moving shide 144, Figs. 3 and 7. When slide
144 is rased, sprmg 145 is permitied to throw
the pawl into enzagement with the rotating
ratchet-wheel. The engagement of these
parts rotates the shaft 138, Slide 144 is
dropped before the shaft makes a complete
revolution and the tail end of pawl 142 rides
up on the cam 143, throwing the pawl out of
engagement with the rutchet-wheel. On
completion of the revolution the pawl strikes
a projecting shoulder 146 on slide 144 and
stops the shaft 138, Slide 144 is raised by a
rod 147, elbow-lever 148, link 149, arm 150,
rock-shaft 151, and bail 152, said bail lving
over the rear ends of the kev-levers 153. It
will be seen that whenever a key is depressed
the shaft 138 will make one complete revolu-
tion, causing the ejector-bar to move toward
the magazines and return, carrying with it
any ejectorwhich has been rendered operative
by the key depressed.

Beneath the rear ends of the ejector-hars
are lift-rods 154, which normally rest on a
fixed bar or shelf 155. The bar 155 is pro-
vided with a ledge 156, on which the rods
rest when ramsed, and with a flange 157,
which forms the back-stop for the rods.
The lower ends of the rods are guided be-
tween the bar 155 and the rod 158, The lift-
rods are raised by inclined push-rods 159, the
lower ends of which rest in notches in the
rear ends of the levers 153. A rocking blade
160 in the rear of the lift-rods is operated to
restore said rods to their normal position
by an arin 161, connected with the hlade and
» pmn 162 on the arm 133. When o key is
operated, it raises the rear end of the corre-
sponding ejector and at the sume Lune starts
the escape-shaft, which moves the ejector-
bar to drive the ejector forward and then
return it, discharging the required type on
the assembling-apron.

The assembling-aprons 122124 are pro-
vided with guiding-ribs 163 and with side
ribs which guide the types to cominon de-
livery-points 164 165, at which points the
type are deposited on a constantly-running
be{t 166, which carries them to the stick or
assembling-channel. Belt 166 runs over a
drive-pulley 167 and sheave 168 and a sec-
ond sheave 169, the latter heing connected
by a crank-pin and a connecting-rod 170
with an elevator-slide 171,

The type are delivered at the lower end of
the assembling-channel or stick 172, Figs. 3,
9, 10, and 11, which is formed by « bracket
173 and a grooved bar 174, A tyvpe-clevator
175 normally stands with the upper ends of
its arims or prongs just below the point of de-
livery of the tyvpe, being held in this position
by a spring 176.  To the constantly-mioving

» slide 171 is connected an elevator-lifting pawl

177.  The upper end of this pawl has a pin
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‘ter being on shaft 205, which is under

.carrying the line of type into » transfer-
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178, which travels in a slot 179 in n tri ger-
lever 180. Spring 181 constantly tends to

“hold the upper end 182 of lever 180 in the
path of tvpe arriving from the belt 166. A

cam 183 on the lower end of lever 180 is en-
gaged by pin 184 on slide 171, throwing lever
130 out of the path of the type at each veci,-
rocation of the slide 171, The trigger-lever
180 is thus caused to constantly vibrate into
and out of the path of the type when not¥pe
is present at the lower end of the assembling=

channel: The pin and slot 178 179, therefore,

normally guide the upper end of the elevator-
pawl 177 past a shoulder 185 on the type-
elevator. When a type arrives at the stick
the trigger-lever is prevented from ent
and the pawl 177 1s caused to engage the
shoulder 185 and raise the elevator=siide 175,
which. in turn raises the {ype past
spring retaining-pawls 186
vator recedes, the type is_left—supp

8

“as indieated in dotted lines in Fig. 10. A
lateh 219 is provided for holding the bloek
- 208 in operative position. When the block
208 swings back, the assembled type in the
stick are carried with it, being held between

wwhile type are being wsenmbled, being pre-
~vented from projecting fafther by the en-
Ceagement of {mlt. 211 with their rear ends
The bolt 211 is connected to the lateh 210
ard when the latch is raised the bolt is with-
drawn and the pawls 188 projeet -the full
width of the type in the stick, thus forming a
“suflicient platform updn’s he ine may
rest; for inspection and correction while in the
on illustrated in dotted lines, Fig. 10,

positi

A% the stick is again closed the supporting-
Jpawls 186 are partially withdrawn by the

o~ | wedge-shaped lower end of the bolt 211,

The machine, as shown, is driven by a pul-
ley 212, Figs. 1 and 24 to which is connected

the pawls 188. The type in the
held compactly by a yiel%ing resl
prising a slide 187, pivoted arm 188, extend-
g from said slide into the path of the type,
and a retaining-pawl 186 for said arm, the
pawl and the arm being pivoted to the shide
187. The amount of matter ‘assembled in
the line is indicated on the scale 190. The
type t are asseibled with separators 191 be-
tween the words, the separators being prefer-
ably of the form illustrated in Fig. 8, notched
at both ends to ride on the bars174.

_ When the required amount of type for a
line has Leen assembled in the channel 172,
the starting-lever 192 is depressed. To the
lower arm of said lever is comnected a bolt
193, which, operating through pin 194 in the
line-lifting rack 195, throws a pivoted arm
196 toward the stiek earrying its horizontat
end 197 under the type in the stick. A
gravity-pawl 198 drops into horizontal posi-
tion to hold the lgver 196 in this position
against the pressure of the spring 199, Fig.
10. At the same time latch 200, which holds
the rack 195 in its lowest position, is with-
drawn, permitting said rack to be raised by a
train of gears 201, 202, 203, and 204, the Iat-

to revolve, as will be hereinafter ex
The-lifting-rack 165 is thus moved

nel 706 in line with the assembling
As’the upper end of the line reaches £

nel 206 pawl 189 is tripped by a pin 2067 and

i- Fa second pulley 213, A belt 214 on palley

1 218 drives the running-shaft 139, Fie. 7, and
the shaft 215, which carries the drive-pulley
187 of the assembling-heit 166, Pulley 212
is mounted on a sleeve 216, and on the same
sleeve i3 fixed a gear 217, Gear 217 is in
-miesh with a gear 218 ranning looselvon the
line-shaft 219 Arvrangedsdmmetrieaily on
shaft 219 is a pawl 220, which constantly
tends to spring into engugement with the
teeth of & ratehef-wheel 221 on the rufimg-
seear 218, - Pawl 220 is nornully freld out of
engagernent with the ratchet-wheel by a
L eam-arm 222 on rock-shaft 223, When this
shaft is rocked, the arm 222 veleases pawl
FEE0, pertnitting 1t to engage with the ratéhet-
Cwheel 228 After the ratehet-wheel makes
Hone revolution the pawl rides up on the eam-
arm 222 and out of engagement with the
“rgtehet-wheel and eomes to rest on o shoul-
“der of the cam-arm, thus stopping the line-
shaft.

A gear 224, running {reely on the space-
‘shaft 225, 1s also in mesh with the running-
gear 217. Connected with gear 224 15
~crown ratehet-wheel 226, and radially mount-

voed fithe shalt 225 is a pawl 227, tending to

“spring into engagement with the ratchet-
Twheel, but nermally held apart from said
ratehet-wheel by a cam-arm 228, sipilar to
Tthe cane-arm 222, Arm 228 s on roek-
shaft 229, which also carries an arm 250, ex-
“fending into the path of arm 231 on shalt

“arm 188 released. The pawl and psspme-
Fig: 10
andd the slide 187 moves back to its lowest.

the position shown in dotied linesin

After the arm 188 pa below

position.

“the hne of type the paris rééngage, as shown

in full lines in Fig, 10, ready to offer resist-
ance to the type in the succeeding line, - Ac-
eess 18 had to the assembling-channel by
swinging the block 208, which carries the bar

174 and other parts back upon its pivot 209,

D197 As the line-shaft 219 fevélves it rocks
Carmre 230 and 228, permitting the pawl 227
L ehgage the ratchet-wheel 226, The space-
shaft is thus started.  To prevent it from
| being stoppeid at the end of a single revolu-
tion, an arm 232on rock-shaft 233 is arranged
to Inteh the nrin 234 on the rock-shaft 229,
Shaft 225 1s thus made to continue rotating
until all of the separators of the iine have
heen withdrawn and the spuces inserfed,

the lpawls 186 and the vesistant 188, The
pawls 186 project but shightly into the stiek
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after which lateh 232 s withdrawn, releasing
the cam-arm 228 and permitting it to disen-
gage the paw! 227 from its ratehet-wheel.

It has been stated that when the starting-
kev is struck the line-lifting rack 195 s raised
by means of the shaft 205 and intermediate
gearing.  On the right end of shalt 205 is a
pinion 235, which is in mesh with o rack 236
of sufficient weight to raise the lifting-rack
and the line.  As the rack 236 descends a pin
or shoulder on said ruck engages an arm 237,
Fig. 17, on the rock-shaft 223, Fig. 24, and
elfects the starting of the line-shaflt 219,
which makes one revolution and in turn
starts the space-shalt 225, In this manner
the line-shaft and the space-shaft ave started
by the movement of the starting-kev 192,

“ After the line is raised into the transfer-chan-

nel 206 said channel is moved to the right by
means of its connected rack 238, gear 239,
pinion 240, rack 241, actuated when struck
by the lever 258, operated by cam 257, Figs,
2and 12, The starting-rack 236 s raised by
& cord 242, connected to the hub of apulley
243 on the line-shalt, said pulley heing given
one revohition for each line and then released
to permit the rack to drop.  Adjacent to pul-
lev 243 is an arm 244, lixed on shaft 219 and
carrying o pawl 245, which is normally held
in position to engage a shoulder 246 on the
pulley by a sprmg 247, As the shalt re-
volves, the pawl carries the pulley around
with it until it has pearly completed a revo-
lution, when the pawl encounters a projec-
tion 245, which trips i, releasing the puiley
and its conneeted weights and permitting the
werchts to fall,

The first movement of the transfer-chan-
nel 206 brings it to rest in ine with o measur-
ing-slide 249, Fies. 2, 3, and 1o, Slide 2409
has an adjustable Teg 230, which rests upon
the line when the slide is permitted to de-
seend. Lew 250 1= adjustable upon the slide
by neans ol a seties of perforations 251 ani
a snitable clamping-serew to adapt the nue-
chine for handling lines of different fengths
or measture. ~Che slide 1= sufliciently Tieavy
ta compaet the line for exact measurement,
The slide 249 normally rests on an arm 252
of the starting-lever 192, and it is rveleased
when the sturting-lever is operated, Flgs, 2,
9, and 10, The slide is raised after cacl line
is measured by a dink 253 and cam 254 on
shaft 219, the Jower end of the link being

cuided by w link 255, whieh is pivoted to the
When the start-

main frame, Figs, 2 and 3.
ing-lever is operated, slide 249 15 dropped
antil s cam-roll 236 rests on the cam 254
The subsequent rotation of the cam lowers
the slide gradually, bringing the leg 2530 into
pugagement with the line of type. The jus-
{ifving deviees hereinalter desceribed are par-
tially governed by the movement of the shide
RELR

The rack 241 is operated positively to carry

!
|
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the transfer-channel from its initial position
into alinenuent with the measuring-shde by a
cam 257 on line-shaft, said cam operating on
lever 258, .Fig. 12, After the line is meas-
wred the cam 257 moves the rack 241 to shift
the trpnsfer-channel farther to the right into
alinement with the justifyving-channel 259,
Fig. 2. The parts are held in this position
by a pawl 260, which engages a notch in the
rack 241 until the line is justificd and en-
tirely moved out of the transfer-channel.
After the line is justified the rack 241 is re-
leased, and its weight serves to return the
transfer-channel to its initial position to re-
celve o new line.

Justifying mechanism—The Justification
of the lines of type depends, as in other ma-
chinesof thiseluss, uponthe line “shortage " or
the Iength of the unjustified line and npon the
number of word-spaces in a line. Theoretic-
ally eaen justifving-space should be equal to
the total shortage of the line divided by the
numnber of spaces.  ITn the present instance
the words are separated by thin separators,
which are afterward substituted by cast justi-
fving-spaces  These separators are meas-
nred with the Hine and due allowance made
for their width in adjusting the wold to cast
the justilyving-spuces.

The nnmber of word-spices in each line is
counted by conneeting a counting-rack 261,
Fig. 18, with the ejector 125 at the right end
of the nzazine, which delivers the separa-
tors from the nmeazive, which is similar to
the type-magnzines, Figo 180 These connee-
tions, as shown, arve link 262, arm 263, rock-
shaft 264, and arm 265, carrving o pawl 413,
whieh feeds the counting-rack 261 along step
by step ax the separators are inserted in a
line.  Rack 261 is also provided witho ahold-
ing-pawl 266, When a line has been us-
scimbled, o projection 267 upon the counting-
rack, Fig. 190 will stand opposite one of a
series of pins 268 in the compacting-head 244,
correspondinge to the number of separators in
a line, and as the compacting-head descends
to measure the line this pin will e pushed out
by the incline projection into position to en-
cage one of w series of levers 269, The levers

- 269 ave of uniform length, but have their ful-
Cerums arranged at different distances from

their ends. One lever for use in justifying ¢
line having two words and one separator 1s
fulerumed midway of its length, The next
lover is for o line having three words and two
separators, and it is fulerumed at two-thirds
of its length measuring from its point of con-
tact with one of the pins 268, The other
tevers are fulerumed at. three-fourths, four-
{ifths, &ec., of theirlength, and the series of
levers are capable of dividing the shortage of
the liné by the number of separators or word-
spaces in the line.  The commting-rack 261
renders the proper pin in the compueting-
head operative, and said pin rocks a corre-
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sponding lever an amount proportionate to
the downward movement of the compacting-
head, which movement is propoertionate to
the shortage of the ine, [ follows that the
opposite ends or shorter arms of the several
levers are moved distances corresponding to
the required thicknesses of justifying-spaces.
The levers operate npon a cross-picce 270

earried by a vertically-arranged bar

which in turn is guided by parallel links
Figs. 18 and 19, Bar 271 operates on ar
273 torock a shaft 274, having on it wsceond
arm 275, which adjusts a mold-slide
Stide 276 at its lower end is connected with
the body-piece 277 of the mold in which the
spaces are cast,

A spring (not shown) tends to retusr
word-counting rack to starting position:
soon as the mold has been set the
freed and returned by raising the pawls,
the eompacting-head 249 descends o
surface on the head engages arm 410w
a connected arm 411, to the oyl
which is connected a depen
which engages the (ail end

I

i of the
disengaging said paw! from the vack.
266 raises the moving pawl 413 and frees the
rack, which veturns to its initial position,
Fios, 2 and 18,

The mold proper, 278, is carried by a slid-
ing yoke 279 and is movable from « easting
position oppuosite the nipple of the mielting-
pot {illustrated in Fig. 19 to A position in
which the spaces may be ejected’into a Tun-

way, which position is iHlustrated in Figs, 20
and 22, The mold slide or voke 276 is re-

ciprocated by link 280, crank 23
282, pinion 283, rack 284, link 255,
286G, and cam 287 on the line-shaft
P4 16, and 1830 The bady-piece 27
pin, which engages with slot 28% in the lower
part of the shide 276, Fig. 20.  Slot 2858 is of
the same width as the pin ut its rear end,
while at its other end it is wide and periiiit
the body-piece to be moved. Thus while
the mold is in the casting position the body-
piece is connected without lost motion to the
slide 276, and when the mold is in the aject-
ing position the body-piece is permitter
the width of the slot 288 to have a -
movement. In moving {rom the castingt
the ejecting position the bod
given a slight downward moveiient by shogl-
der 286 of slot 288, This ejects the space
partially from the mold, and during ths £
ther movement of the mold a ki
20, cuts a groove 291 in the justifying
$ to Tacilitate the breaking off of the j&
The melting-pat 293 is divided by pa
tion 294 into two compartments.  One of
these compartments constitites tle pumnp, in
which the pump-plunger 295 operates. to
eject the metal through an opening 296 to & |
nozzle 297, Figs. 14, 17, and 19, n the
other compartment a dipper 298 is recipro-

1, roek-shalt
cam-lever
225, Figs.

7 carries a

Tomn et

T piston, and the punip-ev

V-pieee- is first -

as7 5

cated vertically from the position shown in
full lines, Fig. 17, to the position shown in
dotted lines by means of rod 299, eam-lever
300, and cam 301 on the line-shaft 219. By
this means the pump-compartment is kept
full of type-metal. The pot is heated by a
sultable gas-burner 302. )

The pump-piston is operated by a lever
303, Fig. 17, which is normally sustained in
its most elevated position by a piveted leg
304, which rests on a fixed support 305. © Leg
304 s normally drawn toward the support
305 by a spring 306. " A second spring 307
tends to draw the pump-lever down. The

Teveris raised at each rotatios

shafe225 by a lnk 308, whicl

s crank 309 on the end of
I

trme the link 308 is raised

s the pump-
cer is left in this po-
sition with the leg 304 resting on the support
305, while the link 308 descends, the latter
having a pin-and-slot conneetion with th
lever.  When the mold is adjusted and at the
proper moment for casting, the leg 304 1s
moved off its support by an elbow-lever 310,
Figs. 14, 15, and 17, said lever being operated
by a latch 311, which is hooked to the eject-
ing-yoke 312, As the voke moves to the
left the bell-crank is turned sufficiently to
throw the sustaining pawl or leg 304 off of its
support 305.  During the further movement
of the ejecting-yoke the latch 311 is disen-
gaged from it by a pin 313, which operates on
an ihcline 314, When the yoke again moves
to the i
it.  The pump-chamber is provided with &
valve 315, which is connected to a lever 316,
The lever 316 is raised by a pin 317 and
drawn down by a spring 318. Valve 315 is
opened at the proper time to receive metal
and closed when the pump is finishing
stroke, . - ST
In the side of the mold is a jet-breaking
slide 319, which is depressed at the proper
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ght, the latch 311 1s reéngaged with 100

time to break off the jet, as shown in Fig, 21, 110

and discharge the same through an opening
320." It may be here stated that the jets are
of uniform size regardless of the thickness of

space, -being considerah} cker than

paces can be cast better with a thick jet

nii

as heretofore, with a § 'é?resp;aﬁﬁiﬂg '

i ness to the space. The jef-breaker
319 has a projection 321, which operatesinoa

i

16 mold moves forward S 3
driven down, As the mold moves back to
the casting position the jet-breaker rises and
does no,t%ﬁ)

norzie to the mighd, :

When the mold is in the discharging posi-
tion, as illustrated in Fig. 20, the body-piece
is moved ‘down to discharge the space by

e thin spaces. I have found that thin 115

obstruct the flow of metal from the 123

means of lever 323, link 324, cam-lever 325, 130
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and cam 326 on shaft 225, Figs. 18 and 20.

During the casting of the space the gage-

slide 276 is clatuped by means of lever 328,
which is operated by a crank-pin 329, Fig.
20, on a shaft 330, Figs. 16 and 18. Said
shaft is rocked by nieans of arm 331, link 332,
cam-lever 333, and cam 334 on the line-shaft
219,

Space-inserting mechanism.—The transfer-
channel 206 after its second movement to the
right rests in alinement with the justifying-
channel 259, as previously explained. Wren
the line of type reaches ti-is position, it is re-
ceived upon a preceder-head 335, Figs. 12 and
13, which preceder is carried by a slide 336
and supported by cord 337, to which is con-
nected a weight 338 sufficient to overbalance
the preceder-head and the line resting tiere-
on, Figs. 2, 13, and 17.

Normally supported above tie transfer-
channel 206 is a follower-Lead 339, connected
to a heavy follower-slide 340, whien slide is
raised once for each line by a cord 341, passing
around suitable pulleys and connected to th.e
sheave 243, Figs. 12, 13, and 17.

When the transfer-channel is brought into
alinement with the justifying-ctavmel, the
sheave 243 is released by pawl 245 engaging
projection 248, and tle follower-hicad 339 is
{)ermit‘tml to descend, carrying with it tte

inc of type and separators until the rear pro-
jecting end of the first sepurator engages a
support 342 and the forward end of the sepa-
rator strikes a trigger 343, Figs. 12 and 15,
the trigger-lever 343 being slightly rocked
upon its pivot. The trigger-lever operates a
luteh 344, Figs. 14 and 15, which releases a
transverse slide 345, mounted on the ejecting-
yoke 312. Slide 345 is drawn to thte rear,
{(by a spring,) carrying a projection 346 into
engagement with a noteh 347 on a ruck 348.
Rack 348 is reciprocated by means of gear
349, shaft 350, pinion 351, vertical rack 352,
link 353, cam-lever 354, and cam 355 on the
spacing-shaft 225, which shaft has been

_ started by the rotation of the line-siaft.

50

55
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Each separator operates on the trigger to
connect the ejector 312 with the reciprocat-

ing rack 348, and at the succeeding revolution

of the spacing-shaft 225 the ejector movesfor-
ward, pushing the separator out of the line
and onto an inclined chute or runway 350,
Fig. 14, down wiich it slides to a suitable re-
ceptacle. Simultaneously the pump is re-
leased by the elbow-lever 310, which is con-
nected with the ejecting-yoke 312, as pre-
viously deseribed, and the space is cast.  The
mold is then carried from the casting-point to
a circular runway 357, leading from the mold
to the justifying-channel. The space is
ejected into the runway 357, as heretolore ex-
plained, and is then carried through ninety
degrees of said runway by & pusher 358, car-
ried by a flexible arm 359 upon a vertical
rock-shaft 360, Figs. 14, 16, 20, and 22. The

536,687

rock-shaft 360 is operated by pinion 361,
rack 362, link 363, cam-lever 364, and cam
365 on shaft 225. At the first part of the for-
ward movement of the ejecting-yoke 312 a
cam-surface on said yoke operating on roll
366 depresses a Tink 367, Figs. 2, 12, and 15.
To link 367 is connected a lever 368, carrying
a pawl 369, which engages ratchet-teeth 370
on the preceder-slide 336. The preceder-
head 335 is thus temporarily lowered, open-
ing the line beneath the scparator which rests
on the support 342 and the trigger-lever 343,
as shown i Fig. 12, The separator ejecting-
yoke 312 has an intermittent forward move-
ent. It advances until its forward end
reaches the right wall of the justifying-chan-
nel and then rests until a space has been cast
and carried from the mold by the pusher 353
into the opening of the line created by the
downward movement of the preceder-head.
Fig. 12 shows a space just arriving in the line.
The movement of the ejecting-yoke is then
completed, throwing a separatior onto the
chute 356 and permitiing the line to descend
until tie next separator rests on the support
342 and operates the trigger 343.

The channel 357 is adjusted to correspond
with the different thicknesses of spaces re-
quired for different lines, the widtﬁx of the
channel for each space being just sutli-
cient to permit the space to pass freely
through it. By this means very thin spaces
can be handled without danger of having
them bend or stick in the channel, and the
thickest spaces can be handled in the same
channel. “The channel 357 is inclosed with-
in a circular rail 371, which is carried by a
vertically-movable post 372 and a stationary
circular “ecap-rail 373, having a depending
flange 374, Figs. 14, 16, 20, and 22.  On the
rail 371 is's pin 375, which rests during the
casting operation on the inclined surface of a
cam 376, which is connected by a link 377
with the gage-slide 276, Fig. 16. The curved
guide-rail 371 is raised prior to setting the
mold and then lowered when the mold 1s ad-
justed until its supporting-pin 375 rests on
the cam 376. The rail is raised by a lever
414, Figs. 16 and 22, having its free end ar-
ranged beneath the plunger 372, lLever 414
is engaged by a pin 415 on the link 332, which
operates the mold-gage elamp 328, 1t thus
follows that when the mold-gage is not
clamped the guide-rail 371 will be raised to
its higlest position, and when the mold-gage
is clamped the guide-rail wiil rest on the va-
riable cam-support 376, which adjusts the
channel to the width of-the space.

After the last justifying-space has been in-
serted and the last separator ejected from &
line the follower-head pushes t{le line down-
ward into the justifying-channel until the

receder-slide strikes an arm 378 and rocks
the shaft 379, withdrawing the pawl 260 on
said shaft from rack 241 and permitting the
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transfer-chanuel to return to its initial pesic
tion in line with the assembling=channel.
Shaft 379 also carries an arm 380, which en—
gages an arm 381 on the rock-shaft 233 ~wihic
carries the latch 232, Figs. 12, 13, and 24
When the shaft 379 is rocked by the descend-
ing line, the latch 232 is withdrawn sand the
chuteh-lever 228 permitted - ' -
gagement with the pawl 2253
the movement of the space-shaft . .

For convenience in obtaining aceess to the -
mold the melting-pot 293 is carried on an
arm 4186, pivoted to & bracket at 417. The
melting-pot is held in operative position by a
suitable fastening, but may be moved away
from the mold when desifed.

tialley mechanism.—At the beginning of
each revolution of the line-shaft the line pre-
viously assembled and justified’is moved for-
ward from the justifying-channel to a position
in register with the galley 382 by s blade 3583,
carried in vertical guides in a slide 384,
whieh is reciprocated by cam:lever 385 and -
cam 386 on hne-shaft 219, Connected with
lever 385 is.an arm 387, to which is attached
# spring 388, The line-ejecting blade-383
rests on an arm 389 on the bar 390, whieh
forms the adjustable lower wall of the galley,
igs. 2 and 12.  The line is then moved inte
the galley by & pusher 391, pivotally connect="
ed to an arm 392 on a rack 393, When the
rack mnoves back, the pusher 391 assumes.an
inclined position, as shown in Fig. 2, in which
})()Siti()n 8 lead may be delivered to it by the
cading apparatus, as will be hereinsfier ex-
plained, "When the rack 393 moves forward,
the ymsher assuines a vertical position.
Rack 393 is reciprocated by gear 394;-shaff’
395, pinion 396, rack 397, link 308, lever 399,
eecenbric-rod 400, and eccentric 401 onlimes
shaft 219, Figs. 2 and 18,

In front of the machine is a lead-

d-magazine
402, which may contain a series of leads 40¢
A pusher 404 on rack 4051s arranged T «

b d

slife 249.  This slide is lowered onto the line,
d through the connections deseribed it si-
muitaneously adjusts the body-piece of the
| hrold-to proper, position to east justifving-

spacesfor-theline.  The position of the body-
piece-is-delermined by tﬁe movenient of the
- measuring-slide and the number of se})am—

it torsin-the Hne, the movement of the slide be-
| ing
‘means-of one or other of the dividing-levers

divided by the number of separators by

269, The transfer-channel is then moved
into register with the justifying-channel and
the line is clamped between the follower-
hesad and the preceder-head, the follower be-
ing weighted sufficiently to overcome the re-
sistance of the preceder. Under the influ-
ence of the follower the line moves into the
justifying-channel until the projecting ends
of the first separator engage the support at
one side:of - the line. an tie trigger at the
other -side. - The trigger starts the casting
mechanism; which casts a space, and it also

separator:-- While the space is being cast

|-and before the separator is ejected, the pre-
ceder1s moved down to ereate an opening in-

the line j1
The “cast space is then moved through the
eircular channel into the line, and the sepa-
—rator I8 afterward ejected from the line. Thjs
eompletes the operation of substituting a
s fig-space for onme of the separators.
The-lnre descends intermittently, and these
%&'el.rgtiﬁns are-tepeated for each separator.

t below the suspended separator.

‘hen ‘the last separator has. been ejected,
‘the line drops to the level of the galley and

‘Fremains there until the suceeeding line has

- been assembled. While the stieceeding line
is peing transferred to the justifying devices
-thefirst-mentioned line is transterred to the

| galley, with or without & lead, as may be-de-

R Figs 25 and 26 illustrate an alternatiiie
~form of type-apron which may be substi-

line with the inclined position of the galleys:
pusher3gt. Thelead willslidedownontosaid
pusher and be stopped in proper position by |
glgs. 2 and-18: - Thelead-"
ejector is driven by pinion 408 and gear 409

in-meshowitheraek 307 If it 'be desired to-

55

{c

lead the matterin the galley, it is simply nec-
essary to-place a supply of leads in the lead-

__TNAg&ZIne.

:Operation.~—A line of type and separators
are assembled ‘in the stick or assembiing-
channel by simply operating the proper keys
of the keyboard. On moving ;f;g ‘starting-
lever the swinging head of the linedifting
rack is thrown under the Hne ard the rack
released, permitting the weight-rack 236 to
rgise the ﬁine into the transferichannel 206.
and to start the line-shaft.  The transfer-
channel then carries the line to the right and’]
stops under the compacting and méasuring

| tuted for the aprons 122 124 previously de-
AuE]

: Referring to these es, it will
‘be seen that instead of using a single apron
for each magazine a plurality of apron sec-
tions or funnels 418, 419, 420, and 421 ere
- used.. The object of using & plurality of
aprons.is to squalize the time required for
type to reach the belt from all parts of the
magazine and also to prevent transposing or
interference of suceessive types.
side funnels 418 and 421 have channels 423
428, which lead quite directly to the belt 186,
The intermediate funnels 419 420 have chan-
nels 424 425, which curve outward and
then inward imorder to give them sub-
stantially 't me length and amount of
-eurvature a outer channels. = By sub-
- dividing ar apron in this manner the usual
‘guide-ribs may, if desired, be omitted. As
“shown;, a small number of ribs 427 are pro-
vided. The fupnels and channels are pro-
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vided with the asual marginal flanges to ! 28 and 29, and the‘ejector is provided with «

guide the 1ype te the belt.  The apron-see-
tions and their deliverv-channels are arranied
at different angles and made to discharge one
it the rear of the other at different points on
the belt. [t will be scen that the rear chan-
nel 426 is steeper than the next channel 423,
This causes the tvpe to travel faster in the
rear chunnels than in the forward channels:
but the difference in thne s equalized on the
belt, the type from the rear channels having
farther to travel thun the type from the for-
ward channels. .

Figs. 27, 28, and 29 illustrate mechanism
for retirning separators to their magazines
which 1y or may net be used, forming :
modification of the construction above de-
seribed.  Referring to these figures, 428 in-
dicates u separator-niagazine channel, from
which the separators are discharged onto an
apron 429, leading to the assembling-hell,
The magazine-channel 428 is vertically ar-
ranged, and the separators; which are ejected
from the line in the justifying-channel, dlide
down the mcline 356 and anto a platforin
430, located beneath the wagazine.  An ele-
vator-voke 431 has prongs sliding at each
end of the platforin 430, adapted to engage
the ends of the separators 191 and raise
them into the magazine, where they are re-
tained by detents 432, carried by springs 433.
Tht elevagor-yoke 431 has a slot 434, through
which a pin 435 extends to . ¢onstantly-re-
ciprocated clevator-slide 436. The yoke is
pressed into contact with the slide by a
spring 437, which engages the yoke frie-
tionally with the slide. 1n the lower part
of the slide 436 1s a stud 438, which is pressed
forward by a spring 439, and which is with-
drawn, as shown in Fig. 29, by o eam 440
when the slide is in its Jowest position.  As
the slide 436 rises, the yoke 18 carried up
frictionally.  J{ a separator happens to be
partially on the chute 356 and partially on
the platform 430, the voke will be stopped
and thie pin 435, alter passing off the cam
440, will rest against the lower part of the
yoke. If, however, a separator is properly
located on the platform 430 the yoke will
carry it up to the imagazine, and before
renching the agazine the pin 438 will he
projected forward under the voke to carry
the yoke up positively.  The separator will
thus lie Jorced into the niagazine, and all of
the separators in the magazine will be raised
to make room for it.
thus elevated into the magazine as they
arrive  from the Justifying-channel. The
magazine is located in a vertical bracket 441,
In vertical guides in the upper end of this
bracket is a slide 442, provided with hori-
zontal wuides 443, in which a. space-ejector
444 vperates.  The forward end of the ejee-
tor 444 ncrmally rests upon the uppernost
separator in the maguzine, as shown in Figs,

The separators are.

shoulder 445, which engages the uppermost
separator. The ejector is in the form of a
rack which has teeth engaging an elongated
pinion 446, and satd pinton is operated by a
rack 447, arm 448, rock-shaft 449, arm 450,
and one of the ejectors 125, the cjector being
used to rock the arm 450 instead of ejecting
the separators directly from the magazine.
The rack 447 is also utilized to operate the
separator-counting device by a link simiiar
to link 262, previously described. 1t will be
seen that the ejector 444 will follow the pile
of separators downward and continme @
eject separators from the top of the mayga
zine regardless of the nuimber of separators
in the magazine, provided the top of the pile
of separators is above the bottom of the gear
446.  The number of separators actually in
the magazine will vary within narrow limits,
depending upon the number of separators
which are in the line under justification. In
practice 1t is not necessary to make the gear
446 longer than that illustrated. To prevent
more than one separator being ejected at
a time, a fender 451 is arranged in front of
the magazine and carried by the slide 442,
The upper end of the fender always stands op-

osite the second separutor to prevent it from
seing' dislodged.  As shown, the fender ex-
tends downward over a nuinrber of separators
to hold them in the wagazine. The lower-
most separators are retained by flanges 452,

In Figs. 30 and 31 is shown a modified
form of device for regulating the delivery of
type from the assembling-belt 166. Refer-
ring to these figures, 453 indicates a guide
along which the type are conveyed on the
belt, and 454 indicates an escapement device
which is pivoted at 455 and constantly vi-
brated by engagentent of a pin 456 with a
side eam 457 on the sheave 164, The for-
ward end of the pawl 454 is normally pressed
against the guide 453 by & spring 458. On
the tail end of said pawl is a type-stop 559,
It will he seen that the escape-pawl 454 is
vibrated in unison with the movement of the
elevator-slide 171, The cam 557 is so timed
that the forward end of the pawl will be
moved to release the type at the proper
monient to have it pass fully onto the cle-
vator 175 before the trigger-lever 182 crouses
its path.  As one type is released the next-
following type is detained by the stop 459,
The stop-pawl 454 is thus used for timing the
arrival of the type at the elevator, While it
is preferred to wuse the trigger to release the
elevator, it will Le seen that the clevator
might be +onstantly reciprocated and the
trigger dispensed with, as the type mayv be

. delivered to the elevator by the pawl 454

and the belt at the moment the elevator is at
its lowest position.

It will be evident that the devices illus-
trated in Kigs. 27, 28, and 29 for inserting
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separators in a magazine-channel and for
ejecting the separators from said channel re-
gardless of the amount therein may he used
as well to load type or ordinary spaces or
uads into a channel and eject the same.
he claims on this feature are therefore not
limited to the handling of separators.

It will be cvident that muny changes in
details of construction may be made without
departing from the spirit and scope of the
foregoing invention, and for this reason the
invention is not limited to the particular
construction and arrangement of parts ilius-
trated and described.

While the machine shown as embodying
the invention is adapted for setting ordinary
type, and I have aimed especially at the pro-
duction of a machine capable of setting and
justifying such type at ?u'gh speed with ac-
curacy and with & minimum of wear on the
type, it will be understood that the inven-
tion is not limited to machines for handling
such ordinary type, but may be applied also
in handling type, matrices, or the like, of any
suitable material, and the word “type” is
used herein in this broad sense. :

Having described my invention, what I
claim, and desire to secure by Letters Patent,
15— : :

1. In a type-setting machine, the combi-
nation of a magazine, & plurality of type-
aprons, and & common assembling-belt, said
type-aprons having converging guides and

elivery-channels which discharge the type
onto said belt. :

2. In a type-setting machine, the combi-
nationwith a magazine, of a plurality of type-
aprons, each apron being provided with con-
verging guides, and type-channels leading
from said aprons and discharging one in rear
of the other upon a common assembling-belt

or guide, whereby interference of type in the

channels is prevented.
3. In a type-setting machine, the combi-

nation with the magazine, the ejectors, the

common ejector-bar, and the escape-shaft
for reciprocating said bar, of the lift-rods be-
neath the ejectors, the seat upon which said
rods rest when raised, means for throwi
said rods off of said seat, the keyboard, an
the connections between
the lift-rods. ‘
4. Ina type-setting machine, the combi-
nation with a magazine, and means for de-
livering type from the magazine to an

assembling - channel, of the vertically - ar

ranged assembling-channe]l to which the

type are delivered, means for elevating the-
type suceessively into said channel to form g

line therein, and a trigger controlling the
clevator, said trigger being operated by the
fype arriving at t%e assembling=channe].

5. In « type-setting machine, the combi-
v tionwith a magazine, a vertically-arranged

the key-levers and

I assembling-vhannel,
t

o

and  means for  dis-
charging type from the magazine and con-
veving then to the lower end of suid channel,
of u yiclding resistant in =aid channel, wn ele-
vator for raising type from the assembling-

| point into the ehannel to forn a line therein,
i a trigeer-lever, means for vibrating the same

|

across the path of the arriving type, und
means for raising the elevator when the
trigger is intercepted by a type.

6. In u type-setting machine, the combi-
nation of w verticallv-urranged assembling-
channel, a type-clevator for axsembling type
i said channel) a transfer-chunnel above t}m
assembling-channel, n line-clevator operating
to shift the line from the asseibling-channel
to the transfer-channel, n resistant arranged
to travel on top of the line as it is being ns-
sembled to confine the type, and means for

from the line when the latter is elevated and
for restoring the resistant in the path of the
next suceeeding line,

7. hra type-setting machine, the combi-
nation with the vertically-arranged assem-
bling-channel, and means for inserting type
at the bottom of said channel to form a line
therein, of a slide arranged parallel with the
channel, a lever pivoted to the slide and ex-
tending into the assembling-channel, a latch

ivoted to the slide and operating to hold the
ever in said channel, a line-elevator, and
means for releasing the lever when the -ele-
vator is operated to permit the line to pass
out of the assembling-channel.

8. In a type-setting machine, the combi-
nation of a vertically-arranged assemibling-
channel, a type-elevator at the bottom of
said channel, a retaining-paw] for sustaining
the elevated type, a constantly-reciprocating
- paw! normally disconnected fromn the ele-

vator, and a trigger for bringing said pawl
into engagement with the elevator when u
type is In position to be elevated.

9. In a type-setting machine, the combi-
nation with the vertically-arranged assemn-
bling-channel, the line-elevator slide arranged
parallel with said channel, the lever con-
nected with said slide and normally out of
the assembling-channel, means tending con-
stantly to raise the elevator-slide, a starting-
key, and means connected therewith for re-
leasing the elevator-siiic and throwing the
elevator-lever into the assembling-channel
below the type therein. ‘ ’

10. The type-justifying mechanism coin-
prising a laterally-movableline-transfer chan-
“neél, a space-mold, a device for measuring the
Hine in said channel, a space-counting device

1 operated by the srace-'ejecting devices, and

mechanism controiled by the line-ineasuring
and space-counting devices for adjusting the
mold to cast justifying-spaces.

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

03

7¢

75

80

automatically  withdrawing  the resistant .

83

o

e

3
kT

150

103

110

11§

120

125



o

20

bination of & space-mold, a series of dividing-
levers having fulerums at different points re-
spectively, means controlled by the number
of spaces in a line for selécting the proper le~

-ver, ‘means for moving the selected léver in

proportion to the shortage ‘of a line, and con-
nections between the levers and the mold for

-adjusting the latter.
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-arranged. magagineseh

12. The combinationin & typographic ma-
chine, of & mold movable from a casting posi-
tion'to an ‘—‘egecting position, means for eject-
ing a type-body partially from a mold ‘and
moving the mold while the type-body is par-
tially ejected, a knife arranged to partially
sever the jet while the mold is hoving, means
for finally ejecting the type from the mold,
and means for breaking the jet. S

e, the ¢ombi-

13. In a typographi¢’ machin

‘pation : with a spacé-casting ‘mechanism;

means for operating skid ‘echanisin to cast

-the spaces for a line successively, and & justi-

fying-chianrel,‘of & 'funway éxtending from
thie ‘casting mechanism to the channel, and

- means for adjusting the'tmold’ ind the run-

waytoapproximately the same widths where-
by the spaces are prevented from turning'in
the runway. Y ‘

14. Ina typ

ographic machine, a vertically-
arranged magaziné, means for feeding the
type or spaces into the magsazine at the %ower
end thereof, means independetit of the feed-
ing means for sustaining’ the type or spaces
in the magazine and automatically -adjust-
able means for ejecting the type or spaces
from the upper end of a type or space line of
varying length in'the magazine.

15. In a typographic machine, the combi-
nation with’a magazine-tube, of an ejector
movable longitudinally of the tube to register
with the end type or' spacé therein and mov-
able laterally to eject the eénd'type or space.

16. In a typographic machine, the combi-
nation with a magazine-channel, of a slide

movable longitudinally of sdid channel, an

ejector/ mounted on' the slide’ and -movable
transversely to said’*channel, and ‘a fénder-
carried by said 'slide;-the ejector being ‘ar-
ranged toejest! the end type ‘or space in’
the channel and the fender being -arranged
to retain the remaining type or spaces with-
in the channel. EE ‘
17. Ina typographig’m‘a’chine , & vertically-

“with 8 slide- novable longitudinally of the

55

channel, a reciprocating ejector- carried by

ol +dh-eombination -

886,687

snid ejector being adapted to dislodge the up-
permost type or space in the channel. - -

18. In a typographic machine, the combi-
nation of a verticall{—arranged magazine-
¢hannel, g slide movable longitudinally of the
channel, an ejector parried by. the slide, said
ejector normally resting upon the type or
spaces in the channel and having a shoulder
adapted to dislodge the uppermost type or
space therein. ‘

19. In a typographic machine, a vertically-
arranged magazinme-channel, in combination
with an elevator arranged to inject type or
s%acesf into the lower end of the channel, mov-
able devices for sustaining the type or spaces
in séid channel, and an ejector normally rest-
ing wpon the type or spaces in the channel
and adapted to discharge the uppermost type
orspace therein. -
. 20. In"a typographic machine, the combi-
‘nation with a vertically-arranged magazine,
of a table or support beneath said magazine,
an elevator adapted to raise type or spaces
from said table or support into the magazine,
mieans for operating said elevator yieldingly
during-the first part of its upward movement,
and means for operating said elevator posi-
tively during the latter part of its upward
‘movement, for the purpose set forth.

'21” In a typographic machine, the combi-
nation with a vertically-arranged magazine-
channel, of an elongated pinion parallel with
the channel, an ejector operated transversely
‘to the channel by said pmiion, and means for
maintaining said ejector in register with the
-uppermost type or space in the channel. )

22.In a typographic machine, the combi-
nation with an assembling-channel and an
elevator, of an -assembling-belt, a vibrating
detent arranged to interéept type upon said
belt-and operated to release the type at regu-
lar intervals. -

'23. In g typographic machine, the combi-
Lnation with”2n assembling-channel, a belt
conveying type thereto, and an‘elevator for
‘fotcing the type into the channel intérmit-
tently, of a detent operating to detain the
type on thé asserbling-belt, and means for
periodically vibrating the detent to release
the type at regular intervals.

In testimony whereof I affix my signature
in' presencé of two witnesses.
FRANK AMOS JOHNSON.

‘Witnesses:
) JonxN F. NELsox,

‘said slide, said slide being sustained upon the

~column of type or spaces in said channel and |

W. E. Bravnp.
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