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PROVISIONAL SPECIFICATION,

Improvements in Machines for Casting and Setting Type.

A communication from the Lanston Monotyee Macuixe Company, a Corporation
aud existing under the Laws of the Siate of Virginia, and having its

al place of business ab Washington, District of Columbia, United States of

rica.

T, Auprep Jourus Bot, of 111, Matton Garden, in the County of London,
ered Patent Agent, do hereby declare the nature of this invention to be as

Eullows :-—

The present inyeution relates to and constitutes an improvement upon the type
king and composing mechanism forming part of what is Imewn as the Tanston

motype system, wherein a previously prepared record strip is employed to control

nd govern the operations of an automatic type casting machine in the production of

tified lines of type, aud the assembling of such justified lines of type in column

form ready for use,
e

In view of the somewhat complex character of the apparatus, embodying these

spprovemenls, und as an aid in understanding the deseription of the several

nisms and their relations ong to another and to the machine asa whole, it is

irable that the general mode of operation of the Lanslon monotype system should

© understood, to which end a brief description of its salient features, asermbodied in

: most highly developed form in which it has been introduced to the public prior
to the present invention, will be attempted.

;

The Lanston system makes use of a record strip prepared by punching, at regular
feryals, holes representing each character and space entering into the composition

of the matter to be set up. Al the end of each series of perforations, representing
mplete linc, there is formed one or more perforations representing Lue amount to

arided to each space type of normal width, in order to cause the series of character

nd spaces to justify, or just fill the line, These perforations occurring at the

line are known as ‘the justification perforations. Auother perforation
justification perforation and ‘is known as the galley perforation, The

the composition is seb up in the same manner, that is to say, characters

in the order in which they occur, are registered by perforations, the

justification, re, the increase in the width of the normal space types, is

red, after which tle galley perforation is made, and so on to any extent.

forated record-strip thus madeis delivered to Lhe type-making and com-

anism in the reverse order of composition so that, in the procession of

fication adjustments for the first line produced im the muchine will

then the characters and spaces in inverse order of composition will

rmed, and, after the last character for the line is completed, the

j

will be returned to zero and the galley mechanism brought
=

=r the completed line to the galley, aller which the justitication
the formation of the churacters for said line will proceed es

A
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The principal elements of the

aS
meechise are the die-

case, aud its ecntering and clampin=
=

the mold_ wath i= adjustable
mold-blade for varying the size of the meldcarmy, fe geotare type-bodies of

different widths; the normalaijustimemeciemtemSethemoltSladefordetermining
its position to correspond wath the marmalwaitieetGheseveralcferecters represented 5

hy the matrices; the absormal erjustifyaesmechamicmfor varying the position of

the mold-blade,as effetted by themermaladjestime deviecs. s» as to increase the

dimensions ofthemoldas to wath whee: certem selected type, such as the space

type, are to be produced; the mectalimjecting mechanism; the galley mechanism,
the latter contaimime devices feeasembline the completed typc into a line, carrying 10

line into pesitiom te betramsterred ip the galley and irausferring the line into the

galley ; and a pmeamstse spstem through which the perforated record-strip exercises

control ower the seremsl devices or mechanisms enumerated.

According te t= plan of system upon which said machine is constructed a complete
rotation of the driyimg shaft is required for the making of a single type. |The 156

dices: ia hick the series of matrices representing the characters are assembler is

giv==4 Smpoaedmotionin two directions, for centering er bringing any selected

mattisinteposition abeve the mold, said motions heing performed with reference to

= commen starting poisi or zcro position, hence a complete reciprocation of the

dic-case im two direciions is required each time a type is produced, the selection of 20
the character being determined by the degree of motion given the die-case measured

iromthe commonzero or starting position to which laiter the die-case is returned

afier ihe formation of each type. This involved a considerable travel of the die-case,
even when a limited number ofmatrices wes employed,andwhee it was sought to

matesialiy increase the numberof matrices in the dic-cace, the imereasei weight and 25

raugeofmotion,ipciden’thereto,serisasyaffectedthespendofthemachine.
Timewasalohetie setting thejesiiGcetiondeviessand im starting the galley

mechanicm. Fortheformertherewas2 startierce evo te which thejusti-
fication deviees hadte bereturned at the complicit of a liee_and with reference to

whichtheadjustment wasperformed foe the mestsecrete Eee Moreover, the 30

setting of thejustifvimedeviecsalecebedseveralotherwisewxeie=rotations of the

driving shaft, and thestartmeof the galley moccheutemalsorequireda blankor
nupreductiye rotation of said shait_

It will readily beperceived that the doeegeimg_amsengother features not here

enumerated,constitutedistimet lmsitaitons apex the speed capacity of the machine, 34

considered asa whole,andit iseneofthespecialamdimupectantaijectsof the present
invention to overcome or at least materially modify thesemestmictiogs.acd to not

aloneimprovethe mechanisms whereby the severaloperationsare performed.but to

materially inerease the capacity of the machine, both as te sumber of available

characters and speed of production.
. a

With this end in view a new die-centering system has been contrived.wherebyihe

zero or starting point for the die-casehasheen eliminated ang the motions redneed to

a minimum, by causing it to move direetly from onepoint:of adjustment to the nexs

withoutfirstreturning to a common slarling point. By this meaus ihe range of

auvtion and consequent number of characters may be inercased without corresponding!
increasing the speed of motion of the die-case, and the shock of arrest incident t=

increased weight of the die-cuse is avoided.

Anew system for effecting both the normal and the abnormal or jnstifyimg adjus.-
ments of the mold-blade has also been devised, in which Lue zcro position is likew!

eliminated, the mechanism simplified, and the adjustment effected almost instar

taneously, the maximum degree being produced by bat two revolutions of the dri

shall; whereas in the Lanston machine several revolutions were consumatl for (b ~

purpose,
Instead of employing a separate perforation in the record-strip, and consumi

one complete revolution of the driving shaft for selling the galley mechanism into 55

action, the galley perforation is dispensed wita and thejustification perforation utilizel

for the purpose,
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re some of the principal fundamental improvements embodied in

ne, and, in addition thereto, there are numerous subordinate
ving to the construction, arrangement and combinations of the several

las will hereinafter more fully appear.
panying drawings representing the preferred, but not the only,

f all the several improvements in an organized machin

perspective view locking toward the front left-hand corner of the

a top elevation or plan view.
a front elevation.
a side ele n (looking towards right-hand side of the machine).
a rear elevation.

side elevation (looking towards left-hand side of machine).
a vertical Lransverse sectionon the line A— A,Figure2.
a yertical longitudina’ section on the line B_B,Figure 2,

vertical section through a portion of the matrix’or die-carrier, its
i

the centering plunger.
a horizontal section on the line C —C,Figure 9.

li is a vertical section on line D—D, Figure 13, showing a portion
ne, including the guide for the centering planger the die-case sup-

ame aud the arrangement of the friction clamps or brakes for the die-

frame on which the die-case carrier, Figure 15, is mounted and reciprocat
gure 17 is a perspective view showinga portion of the die or matrix case.

are 18 is a sectional view of a portion of the die or matrix ease,
19 is a perspectiveview of the mold, detached,

is a sectional view of the mold on line E—E, Figure 21.
1 is a horizontal section through the mold on the line F—F, igure 20.

is a top plan view on an eularged scale of that portion of the machine

= the matrix or die-centering mechanism, the normal adjusting devices for

d-blade,and the abnormal or justifyingdevices.

is a perspective view showing a portion of the mechanism for controlling
on of the die-case, in its carrier, inclndingthe primary controller, thejaws

ary positioning mechanism, the secondary controller and the jaws of the

pee
mechanism, the levers being broken away.

24 is a detailview showing one jaw or member of the secondary positioniug
mechani:

disa planvview of the lever system for actuating the jaws of the primary
ary controlling or positioning mechanisms showing themin two positions

s detailed view showingthe connection between the levers of one

mechanism and its spring. -

29 oe 30"are diagramat

ionsof adjustinent.
w of a a of the translatingd



4
;

N° §633.—A.D. 1889.

Improvements in Machines for Casting and Setting Type.

Figure 33 isa detail view illustrating the connec bet

devices for the secondary controllers.

Figure 34 is a perspective view of the devices for shifting
into and out of operative position and for operating the lock of he transfer wedge.

Figure 35 isa perspective view showing the locking mechanism for the transfer ;

blocks or wedges.
Figure 36 is a vertical sectional view threugh the locking rod for the transfer

blocks,

Figure 37 is a side elevation, partly in section, showing the justifying-wedge
actuating devices detached, and one of the trip-lever pistons. :

Figure 38 vertical section on line G—G, Figure 44, showing the normal wed.

and its locking bolt.

Figure 39 is a vertical seciion on line H—H, Figure 44, showing the transfer-
blocks and limiting abutment therefor.

Figure 40 is a similar section on line Z—Z, Figure 44, showing the justifying
wedges with their actuating devices.

=

Figure 41 is a perspective view of the two justifying wedge-shifting levers

detached.

Figure 42 is a vertical sectional view on line J—J, Figure 44, showing one of the

locking bars for secondary controller.

Figure 43 is a detail perspective view of one of the secondary gauges or

controllers.

Figure 44 is a longitudinal vertical section through the mold-blade shifting and

adjusting devices taken-on the line K—K, Figure 22.

figure 45 is a perspective view of the upper transfer wedge.
Figure 46 is a similar view of the lower transfer wedge.
Figure 47 is a perspective view of the abutment slide for controlling the position

of the mold-blade.

Figure 48 is a bottom view of said abutment slide.

Figure 49 is a detail in perspective of the self-adjusting bearing.
Figure 50 is a perspective view of the normal-wedge.
Figures 51 and 52 are similar views of the justifying wedges.
Figure 53 is a detail showing the locking bolt for the transfer wedges or blocks.

Figure 54 is a detail of the adjustable abutment for the transfer blocks or wedges.
Figure 53 is a diagramatie view illustrating the operations of the normal wedge

and lower transfer block.
E

Figure 56 is a top plan view, on an enlarged scale, cf a portion of the machine in
the immediate vicinity of the mold, and including a portion of the adjusting and

justifying devices for the mold-blade, the type carrier, and the line-channel and line-
carrier of the galley mechanism.

Figure 57 is a horizontal sectional view on the line L—L, Figure 63, showing the

type-carrier and ejector and the relative arrangement of the normal and justifying
wedges and the transfer blocks.

Figures 58 and 59 are diagramatic views illustrating the action of the justifying
wedges and the upper transfer wedge or block.

Figure 60 shows a slight modification in the form of the normal-wedge and
abutment slide to adapt the machine for use in making type wherein the bodysizes
do not vary in uniform degrees throughout the font.

Figure 60° is a sectional view of the bearing for the modified normal-wedze.
Figure 61 is a diagramatic view illustrating the applicatiou of the modified form

of normal wedge shown in Figure 60.

Figure 61* is a longitudinal section through the abutment slide as modified.

Figure 62 is a section on the line M—M, Figure 57.

Figure 63 isa section on the line N—N, Figure 57.

Figure 64 is a detail view, partly in section, showing the type ejector for the type-
cartier.

Figure 65 is a detail view showingsaidtype ejeclor detached,

ge

een the two locking,
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Pie= 66 is a perspective view of the type-carrier,
Figare66° is a seciion of the type-carrier,
Pigere 67 is a rear elevation of the type-carrier.
Bige= 65 is a transverse vertical section of the type-carrier on line O—O,

= Figee 67.

Pigze 69 is a perspective view of the movable jaw of the type-carrier.
Pigure 70 is a detail of the pressure plate for the ejector-blade.
Figure 71 is 2 perspective view of a portion of the frame in which the type-carrier

med Sector reciprocate.
«Figure 72 is a top plan view of the galley mechanism detached.

Figure 73 is a front elevation of the galley mechanism.

Pigme
74

is a detail view of the line-transferer.

Figure 75 is a detail showing in perspective the type sustaining springs at one

side of the entrance to the line-channel.

©=  Pigsres 76 and 77 are horizontal sectional views through a portion of the galley
meechanism on the line P—P, Figure 86, showing the line-carrier in different
pasitions.

Figure 78 is a vertical section through a portion of the galley, on line Q—Q,
Fiese 77, showing the line-transferer in the act of forcing the line of type from the

38 GSee<hannel into the galley.
Figare 79 is a detail showingoneof the jaws of the primary positioning mechanism

wail shock arrester applied thereto.

Figure 80 is a detail view illustrating the adjustableconnection betweenthe type-
carrier and its actuating lever.

= Figure 81 is a detail view showing the line-carrier in perspective.

ome 82 is a detail showing the type sustaining spring at one side of the entrance

ts the line-channel,

Figare 83 isan end view of the entrance to the line-channel, elomnEthe type
sustainingsprings.

Figure84is a detail view in perspective of the reciprocating support for the line-

earrier.

Figure 85 is a horizontal section of a portion of the galleymechanism on the line

R_R, Fignre 89.

Figure“85°is a section of the compression link.
35 _ Figure 86 is a central vertical section of the galley mechanism on the line S—S,

Figure 72.

Figure 87 isa detail of the slide for returning the type-support in the line-channel.

Figure 88 is a detail in perspective of the line-support in the line-chanzel,

Figure 89 is a vertical section on the line T—T, Figure 86.

28 Figure 90 is a verticai section on the line U—U, Figure 86.

Figure 91 is a vertical section on the line V—V, Figure 86.

Figure 92 is a rear elevation of the pump and melting pot.
Figure 92° is a detail of the pump actuating mechanism.

Figare 93 is a top plan view of the supporting frame for the melting pot.
=> Figure 94 is a top plan view of the melting pot and pump mechanism. 5

Figare 95 is a side elevation, partly in section, showing the pump actuating and

saeiting pot elevatingdevices.

Figure 96is a vertical section through the pump on the line W—W, Figure 94.

Figure 97 is a horizontal section of the pump and melting™pot with their con-

@® sections on the line X—X, Figure 99.

Figure 98 isa peispectiveshowing the pump actuating levers.

Figare 99 is a vertical section through pump and nozzle on the line Y—Y,
Figure 97.

Figare 100 is a vertical section on the line Z-—Z, Figure 91.
SS Figure101is a detail view illustrating in side elevation the driving connections

See the pump, including means for throwing the pump into and out of action

somatically.



6 N° 8633,—A.D. 1899.

Improvements in. Machines for Casting and Setting Type.

Figure 102 is a detail of the reciprocating member for disconnecting the pump

from its driving mechanism.
,

Figure 103 is a view in perspective of the driving and driven members of the pump-

actuating devices and the detachable connecting link or latch,

Figuré"104 is an end view of the pump-driving mechanism shown in Figure 101. :

Figure 105 is an end elevation of the paper feed mechanism.

Figure 106 is a detail showing the trip-block for connecting and disconnecting the

paper feed driving mechanism.

igure 107 is a vertical transverse section through the paper feed mechanism and

air bar,

Figure 108 is a detail showing the air bar in longitudinal section.

Figure 109 is a longitudinal vertical section through the paper feed mechanism.

Figure 110 is a detail view showing one of the spool-supports in section.

Figure 111 is a diagramatie view showing a section of the perforated record-
strip,

gare112 is a diagramatic view showing the air passages or connections of the

pneumatic system.
Figure 113 is a detail showing the arrangement of the driving cams.

Figure 114 is a perspective view of the link motion for operating the transfer blocks

or wedges.
Figure 115 is a transverse section through the driving shafts, showing the

arrangement of, the lever, the cams illustrated in this figure being those for the type-
ejector.

eee 116 is a detail view showing the manner of adjusting the bevel gear on its

driving shaft.
f

Figures 117 to 122 inclusive illustrate, approximately, the outlines of the various

sets of cams for actuating the devices.
- Corresponding parts in the several figures bear the samenumerals.

For convenience of description the various mechanisms which together constitute

the organized machine represented in the drawings may be considered in groups or

divisions, according to their special functions, as follows: The mold ; the die or matrix-

case; the die-centering mechanism; the normal mold-adjusting mechanism; the

abnormal adjusting or justifying mechanism; the metal injecting mechanism ;
the galley mechanism, including the type-carrier, line-carrier andline-transferer ; the

paper feed ; and the pneumatic system.
:

Generically considered similar elemental features are to be found in the prior
Lanston machine upon which this is an improvement, but from which it differs in

many respects, more especially in the construction, arrangement and mode of

operation of the actuating mechanisms.

The general arrangement of the principal elements is best seen in Figures 1 to 8

inclusive. 5

The mold occupies a fixed position nearly central of the machine, and above it is

arranged the die-case, which latter is mounted to reciprocate horizontally in two

directions so as to bring any one of its dies or matrices centrally above the mold.

Above the die-case, and in line with the mold, is the centering and pressing
plunger by means of which the selected matrix is accurately centered and held

tightly upon the upper end of the mold, The metal injecting devices are located

to the left of the mold, the nozzle being carried beneath the top plate of the frame

in line with the mold. The paper feed is arranged above the left-hand rear corner of

the machine.
The die-centering and the normal adjusting and justifying mechanisms occupy

positions in rear and to the left of the mold. The main driving shaft ismounted upon
the left side of the frame, and in this connection it may be stated that the frame,
which maybe of any desired or approved form, has, in the present instance, been

especially contrived to receive and accommodate the various mechanisms constituting
the organized machine, but inasmuch as its form is notessential it will hereinafter be
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=-Se=ced to merely as the main frame, whether considered as an integral structure or

== comprised of separable elements. ‘

With this preliminary outline of the relative arrangement and location of the

pcincipal clements of the machine, the detail description may be proceededwith.
s Tue Moi.

‘Themoldmay be regarded as the center of the entire system of type-forming
Sesiees, ecupying as it does, a fixed position, about and with reference to which the

ether mechanisms are grouped and adjusted for co-operative action. Acting in con-

jesction with a separable matrix or die-block and a metal-injecting apparatus, the

=e =old gives shape and dimension to the bodies of all the type, character as well as

space, to which end it is furnished with a movable member or wall eapable of adjust-
ment soasto vary the size of the mold-cavity and thus produce type-bodies of

different widths, set-wise.

The construction and arrangement of this part of the apparatus will be best

U5 understood by reference to Figures 7, 19, 20 and 21 and 56.

Althongh fixedly secured in position on the top plate of the frame and made up of

several distinct parts, the mold, as a whole, constitutes a complete structure which

ean readily be attached and detached, not only from the main frame, but also from

the actuating devices controlling its movable elements. It is composed of two
_

‘S Sstionary members or blocks 1, 2, forming the opposite side walls of the mold-

esyity, and a cross-blade 3, movable across the ends of said blocks 1 and 2 avd

forming a removable front wall to the mold-cavity. The rear wall of said cavity is

formed by the mold-blade 4, guided by and having mévement between the proximate
faces of the blocks 1 and 2 and constituting the adjustable wall of the mold, as well

5 = the ejector for discharging the type therefrom and delivering them into the type-
carrier. These parts are mounted and supported in a frame 5, comprising front and

rear vertical walls, a vertical wall extending partly across one end and a bottom

plate or support. Although this frame 5 might be formed in one piece, for con-

senience of manufacture if is composed of several parts firmly united, as clearly
Se indicated in Figures 19, 20 and 21. One special reason for this sectional con-

struction is the desirability of employing hardened and true surfaces for preserving
the parts in proper relative position, more especially those parts which furnish the

walls of the mold-eavity, hence the blocks 1 and 2, instead of extending down to the

bottom plate of the frame, as they well might, are each mounted upon a filling piece,
=> =hich latter is somewhat narrower than the blocks, as seen in Figure 20. "Theblock1

3: Sxed in position, and the opposite block 2 may, in like manner, be fixed; but it is

preferred to permit slight lateral play to block 2 so that it may accommodate itself
to variations in the temperature not only of the parts themselves, but also of the

mold-blade, which latter is movably sustained between the two blocks. A tight joint
=> =bould at ail times be maintained between the mold-blade and the faces of blocks 1

and 2, and unless adequate provision is made to accommodate expansion and con-

scection due to variations in temperature, there will be danger of binding and serious

Seterference with the movements of ihe mold-blade. To provide against this the

seovable or adjustable block 2 is held in contact with the mold-blade by a spring 6

= Figure 21), interposed between said block and the end wall of the frame. A set

=erew at one end and a clamping serew at the side serve to properly locate block 2,

hile a plate or keeper7, fitting accurately in cross-grooves in the upper face of both

Blecks 1 and 2 and secured to the former and to the frame, insure the alignment and

parallelism of the two blocks and furnishes the top guide for the mold-blade. These

Sp Sleek 1 and 2 are each provided with independent passages in close proximity to the

smeeli-Blade for the circulation of water or other cooling agents.

Theadjusting means for limiting the forward motion of the mold-blade operate

Gxeely apon the latter, instead of upon its actuating devices, thus eliminatiag
i

sties in position incident to lost motion and expansion. Said adjusting
$5 meses are mounted upon the mold frame and comprise the adjustable wedge 8 with
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set serew 9, the former passing through an opening in the mold-blade and taking its

bearing on frame 5.

It will readily be understood that in the production of articles such as type whose

variations in size are measured by the 1,000 and 10,000 of an inch, and whose bodies
must be tectangular, clean and free from fins, the matter of temperature and its

incidents, expansion and contraction, is a very material factor, and it is to counteract,

or neutralize this disturbing clement that the mold-blade, as well as its adjusting
devices, are mounted directly upon the mold, and provision made for supplyinga cir-

culation of liquid in the side blocks 1 and 2 where it will contribute its beneficial
action to the mold-blade.

The front block or cross-blade 3 is also preferably made separate {rom its base 10,
to which it is rigidly attached hy screws, some of the latter passing through avertical

plate 11 applied to the outer face of the eross-blade 3 and its base 10. Between
the side-vertical wall of the buse and the cross-blade 3 is arranged an adjustable
wear-plate 12, whichis sustained in position by adjusting screws in the frame, as

seen in Figures 20 and 21,

The base 10 of the cross-blade is formed in two sections slightly wider than the
cross-blade itself and projecting beneath the blocks 1 and 2, Figure 20, and said

sections of the base are separated by an interval forming a transverse groove 13 in

which fits and reciprocates the ejector 14, the latter straddling a cam track 15 fixed to

the base of the mold. The end of groove 13, when in vertical alignment with the

space between blocks 1 and 2, forms the passage through which molten metal is

injected into the mold-cavity, aud the button or jet formed in this passage is dis-

charged therefrom by the ejector 14 when the cross-blade is moved to uncover the
front of the mold-eavity.

e

Directly beneath and in line with the mold-cavity the bottom plate of the mold
frame is cut away for the reception of the nozzle plate 16. As is usual this plate is
furnished on its under side with a conical seat for the reception of the nozzle,
together with a jet opening or orifice ; but it differs from others in having this seat

formed with thin bell shape walls 17, and in having the supporting plate slightly
concaved on the under side. Two objects are accomplished by this arrangement, in

the first place, the chilling of the metal im the nozzle is avoided by diminishing the
mass of the metal with which ib is brought into close contact when the cast is made,
and, in the second place, the warping and splitting of the nozzle plate resulting from
the contact with the hot nozzle is prevented.

The rear portion of the mold-blade is perforated or slotted for connection wilh its

adjusting connection, while the cross-blade is furnished with a hook, fermed by an

inserted block, for detachably connecting it to its actuating devices, all as will
hereafter be explained.

j

Tt will be observed that the mold is a complete structure which can he readily
removed for inspection, repair or sabstitution, and, further, that the mold-blade is
supported and guided wholly by the members of the mold, so that all paris are

subjected equally to variations in temperature, and the “banging up” or
“

sticking
”

of the mold-blade, incident to the use of separate and more remote guides, is thereby
prevented,

Tue Dir-Casz.

Strictly speaking, the die-case includes only the series of dies or matrices and
the frame in which they are immediately supported; but, for convenience, the

supports and guides in which it travels horizontally, for adjustment, and vertically,
for engagement with the mold, will be described nmder this title.

z

The general arrangement will best be understood by reference to Figures 1 to 8,
inclusive, and Figure 22, the details being found in Figures 9 to 18, inclusive.

The die-case 20, is not substantially different from that hereiofore employed,
except as to its attachment to the actuating mechanism, 1 is composed of an open

, Teetangular frame 21, adapted to receive the die or matrix biocks 22, and furnished
with parallel guides 23, on opposite edges. An arm 24, projecting from one end of

on
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a and furnished with an open traverse

Heoaye
or socket serves for connection

ng mechanism.

5 22, are rectangular in cross-section, of uniform dimensions,
an a die cav. ity,and at the Bree ot upper end. with a

S »receptionof the centering plunger. They are mounted on

s or columns exteuding longitudinally of frame 21 said rods

erse perforations in the matrix blocks and seate d, at opposite

e cross-bars of the framo, The seats for rods 25, extend but part, way
-har at one end of the frame 21, and entirelythrough the opposite

the rods beingretained in posinion hy a delachable cap-picce 27, secured

As will be seen in Vigure 18, the holes in the matrix blocks for the

are of slightly grealer diameter than the reds, and said matrix~

= not fittedtightly within the frame 21, bul are permitted a very sligat motion

hich, together willl the loose fitting upon the rads 26permits any or all of

6havelimited vertical and horizontal play within the frame, The

of this movement will later appear.
is supported,through its edge-guides23, in ways 28, formed in opposite

S se carrier 29, ( 2 18). To insure ace’ y of movement

case in its carrier, tae oer ovidded with ribs 30, parallel with the

sides 23, and [ited to a central guiding way 41, on tne die-case carrier.
is

thus made for the accurate movement of the die-case in its carrier in one

and to permit of a similar movement of the dic-case earrier 29, upon its

g frame $2, but in a
x at right angles to the motion of Lhe die-case, said

aenished, on its upperside, with ways 33, and a central way 34, which are

<= upon parallel side gitides 35,and ceuter guide 36, on the lower face of sun.

ne 32, (Higures 10, 11 and 13).

tering of uvy malrix above the mold

arrier, in one direction, and of the «

rection, these motions being produced aud controlled

effected by a movement of the die-

or on its euppovting frame, in the

byt
is made for a vertical motion of the dic-ease, to seat the se

e top of the mold, to which end the supporting frame ,32, is attached to the

of two vertical yuide-rods 87, passing throngh the overhaugiug horizontal

or bridge forming pars of the frame, (igure 9, said rods beingconnected

at their upper ends hy ac 38. The guides 39, for rods $7,are pre-

the form of sleeves pa u (ue frame and adjustably
thereto by nus aud shoulders, as illustrated in Figure 9, the said frame 39

;

upheld against the lower euds of guides 39, by springs 40, each surround-

ne guides89, and Searing against a cap 41, acjastablyattached to ils

141, engaging the upper ends of the guides 39, and forming
arresting thedownward motion of the supportingframe 32, when

ace otthe matrices,are brought to the level of the wpper surfioc)of the

engage the latler, bat withoutpressure thereon. Between the lower ends

39, and the snpporling frame 32, may be 1 bnffer plates to

and prevent noise. A stu or piu 42, on cross-bar 38, passes through a

yoled at one end in a vertically adjustable support or rod 44, aud a

nterposed he(ween seid lever 43, and the crossbar 88, while a nnt or

stud = bree
the escape of lever 48. ‘This. lever 43, constitutes the

i

ion is transmitted Lo the supporting frame 32,
ing action of springs 40, in low the

into contact with the lower face of the
ing

seals fur limiting the downward

ng through openings
1

2,08

é

ame.

carrier 29, and ils supporting frame 32, are formed with open centers

£ the centering plunger 46. This centering planger is formed with

extremity 47, adapted to enter the conical seat 25, formed in the

h matrix-block 22, fox the purpose of accurately centering and firmly
B
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holding the selected matrix in contact with the upper face of the mold, hence it is

necessary that said centering-plunger should be accurately adjusted and guided. The

means adopted for this purpose are best scen in Figures 9, 10 and 11, Within an

opening in the bridge of the frame is located a flanged hub or sleeve 48, against
which hear four adjusting screws 49, for centering said hub, the latier being secured 4

in adjusted position by vertical bolts or serews passing through its flange into the

frame. The opposite ends of this hub 48, are furnished with conical seatsor bearings,
the one to receive the conical head of the guiding sleeve 50, and the other to receive

the conical split sleeve and nut 51, on the opposite end of said sleeve 50, the latter

being split longitudinally (see Fig. 10), so that by means of nut and sleeve 51, it can

be caused to contract, and thereby take up lost motion incident to the wear of the

interior surface of said sleeve or the exterior surface of the centering-plunger 46,

working therein, Vertical motion is trausmitted to the centering-plunger through a

head 52, and spring 53, the latter interposed between a shoulder on the plunger and

the under side of head 62, while the opposite side of said head contacts with an

adjustable nut on the plunger, so that the elevation of the plunger will be effected

through positive conuectious and its depression, when centering and seating the

matrix, through yielding connections.
=

When a comparatively heavy die-case and supporting frame are employed in con-

junction with rapidly operating actuating devices, it becomes desirable to provide 2

means for temporarily retarding the motions of the die-case while passing from one

position of adjustment to another, leaving the parts frec, however, when the final

centering of the selected matrix is being performed by the centering plunger. In

the present instance this is accomplished by two frictional braking devices, one of

which is applied in connection with the actuating devices operating directly upon the

die-case, while the other is applied to the die-case carrier, and is operated or thrown

out of action by the vertical motion of the die-case, hence may properly be referred to

in this connection.

On supporting-frame 32, and in line with each guide 45, is mounted a friction block

or movable section 64, (Fig. 12), ‘These blocks are preferably located opposite the
3

centering plunger (Figs. 11 and 13), and have their iuner edges pivotally attached to

one ofa pair of curved levers 55, (Fig. 14). Fach of said levers 45, is pivoted to the

supporting frame 32, above the point of attachment to its friction block 54, and has its

free eud extended beneath a pin 46, passing through the bridge of the frame. A

spring 57, interposed between a shoulder on pin 56, and the stationary frame, operates
to hold said pin towards the lower extreme of its vertical movement, which latter is

determined by an adjusting nut on the upper end of the pin. When the supporting-
frame 32, is elevated to the position it occupies during the adjustment of the die-case,

levers 55, engaging pins 4G, clevate the latter against the pressure of the springs 57,
and said springs, bearing upon the free ends of the levers, press the latter downward 4

and friction-blocks 54, outward, thereby increasing the frictional resistance to the

movement. of the die-case carrier upon its supporting-frame 32. When the supporting-
frame 32, is depressed, to bring the centcred matrix down onto the mold, and before the

centering-plunger has entered and been seated within the rear end of the selected”

matrix, pins 56, will be arrested, thereby relieving levers 55 from the pressure of

springs 57, thus withdrawing the additional frictional resistance due to the pressure of

blocks 54, so that the cie-case carrier will be free to move laterally under the influence

of the centering-plunger.
The vertical motions communicated to the supportiag frame 32, through its

Jever 43, and to the centering-pluuger 46, through its head 52, are derived from

asingle actuating lever 58,
whose furcated end embraces head 52 between upper and

lower shoulders thereon, while the free end of lever 43 is connected to said lever 48

by a link 59 ata point intermediate the head 62 and the fulcrum of said lever,
(Pigs. 3, 5 and 7).

By meaus of these connections the vertical motions communicated to the die-case

and centering-plunger, although derived from the same prime mover, z¢., lever 58, and

coinciding both as to time and direction, differ as to extent of travel, that is to say,

10
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‘hestering-plunger travels in the same direction, but at a greater speed, than the

Geese. This permits the centering plunger to be entirely withdrawn from the

essicis when in elevated position, and to overtake and enter the matrix during

th=doenwardmotion of the die-case.

=  Thehorizontal adjusiments of the die-case are performed while it is held in elevated

pesition, as indicated in Figs. 7 and 9, with the centering-plunger entirely clear of

«hematrices.As soon as this preliminary centering of the matrix has been com-

yo =1,the load arm of lever 48 is advanced towards the mold, thereby loweriug the

=-<aceuntilthe latter is arrested by its limiting stops,which occurs when the matrix-

‘Gieckjustmakes contact with the mold, but without pressure. In the meantime,the
e=storing-plunger will have overtaken the die-case and entered the centering cavity in

‘eSe preliminary centered matrix, giving the latter its final adjustment, and the plunger
eestinuing to advance after the die-case has been arrested, presses and holds the

eestred matrix firmly in position on top of the mold. During this final centering
‘G5 of the matrix the retarding frictional devices operating upon the dye-case and its

serrier, have been relaxed or withdrawn, leaving the die-case free to respond to the

e=stering action of the plunger, which action may only affect the selected matrix, or

seer extend to the die-case and its carrier, according to the degree of accuracy with

which the die-case centering mechanism operates in effecting the preliminary
centering.

Diz on Marrtx-Cenrertnc Mrcuaxis.

As before explained, the centering of the matrices is effected by movements of the

S=<sse in a horizontal plane, on lines inlersecting at righb angles, the motions in one

‘Srection being communicated directly to the die-case through arm 24, and those in

eke atherdirection, to Lhe die-case carrier 29. It is obvious that these motions may

‘GeSfected either separately or simultancously, or that either may be employed
‘Seip. according to the location of the die-case at the time whenthe adjustment is to be

wece Thus, in the cxample illustrated in the drawings, the types are graded, as to

__-sadzb, iuto fifteen sizes, whose increments are uniform throughout the series, and the

‘g) metrices are arranged in fifteen parallel lines, extending transversely of the die-case,
es& line being composed ‘of a complete series of fifteen matrices representing
Saracters increasing progressively in width from one end of the line to the other.

Tis brings all the matrices representing type of the same body width into align-
spent longitudinally of the die-case, there being as many columns of matrices as there

“ge a= sizes of types, the column containing the widest type being located at one extreme

ofthe series of transverse lines, and those of the smallest at the opposite extreme. If,
Se example, the right hand colmmn is assigned to the type of maximum width, the

sexi sueceeding column to the left will contain characters of the next smaller

sGmensions, and so on throughout the ser:
2

= Eewill be seen, therefore, that the motions of the die-case in one direction will

esr=spond to a change in position from one column to another, which is the same as

shechangefrom one size to another, while the movements of the die-case in the other

Gzection, from line to line, will beequivalent to the selection of a particular letter in

tie column.

=> Ts effect and control these motions of the die-case, according to an organized
sytem, is the purpose of the die-centering mechanism.

Abhough connected for conjoint action, there are, in effects two controlling
sescbanisms, ihe one operating upon the die-case directly, and the other upon the

Ge_ase carrier, but, inasmuch as these two mechanisms are in the main duplicates, a

sption of one will serve in a measure for both.

A= organized in the present machine, each of these mechanisms is made up of five

feseents or groups, to wit: (1) a primary controller or fixed gage; (2) a primary

pesitioning or gaging mechanism ; (3) a secondary controller or shiftable gage; (4)
_

= secondary positioning or gaging mechanism, and (5) translating devices.

= ‘Tbe primary coutroller or fixed gage.—This consists of a series of pins or stops, 65
_

=snged in fixedrelation to each other, at distances apart equal and corresponding
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of actuating mechanism will be found illustrated in Figure 114. The rear end of

actnating rod 15] is pivotally attached to one end of the actuating lever 165 whose

opposite end is pivotally connected to the frame, through a compression link 179

(Figure 7). ‘Tle rear end of actuating rod 140 is in like manner connected to one end

of n lever 166, whose opposite end is connected by a link 167 to lever 165 at a point
intermediate its ends, ‘I'he main driver or actuating lever 168 is in like manner cone

nected by a link or pitmau 169 to lever 166 intermediate its ends, With this arrange-
ment of levers, when power is transmitted to lever 166 either end of the latter may
become the fulerum, Its actuating rod 150 is locked, the end of lever 166 connected
to said rod becomes the pivot end, and motion will be transmiited from the opposite
end of said lever to lever 163 and from the latter to actuating bar 151, If, on the other

hand, actuating rod 15] is locked, the lower end of lever 166 becomes the pivot, and
motion will be transmitted from the upper erd of said lever to actuating rod 130.

Thus, withont changing the connections, the motions of the main driving lever 168

may be utilized for effecting the reciprocation of either transfer-block by the simple
expedient of locking one of the two transfer-blocksagainstlongitudinal motion ; while,
by means of the tripping devices, it can readily be determined which of the two

transfer-blocks shall be lucked and which brought into action. Compression
link 179 is operative at all times during the advancing movements of the transfer-

blocks and affords a yielding connection when the transfer-block is seated against: its

limiting stop or abutment.

Turning now to the means for effecting the adjustments of the justifying-
wedges 141 and 142. These, it will be remembered, operate in conjunction with

normal-wedge 132 and transfer-block 143. As will be seen by reference to

Figures 44, 51 and 52, the vertical dimensions of these wedges is,but about half

that of the normal-wedge and each is furnished on its underside with a series of

centering and holding notches or transverse grooves, corresponding in number to the

columns of matrices in the die-case and to the primary controllers or pins 65 for

gaging the movements of the die-case carrier. Fach wedge is also provided with a

head or projection 137 similar to that on the normal-wedge 132,As in the case ofthe 3

normal wedge the jaws 94, 95, of the secondary positioning or controlling mechanism

are utilized for eflecling the movements of the justifying-wedges, but inasmuch as it

is only required to adjust the justifying-wedges once for each line, whereas the normal-

wedge is brought intoaction for the formation of each type, the justilying-wedges are

maintained normally out of connection with the secondary positioning or gaging
mechanism, and are connected therewith or thrown into action only when their

adjustment is desired, for which purpose controllable actuating devices are emplayed.
The two justilying-wedges 141, 142, at least. those portions to which the projee-
tions 137 are applied, lie normally ina plane below wings 136, hence entirely beyoud
the control of the latter; and iu order to bring them within the influence of said

wings it is only uecessary to elevate them or either of them, so that their projecting
portions 137 shall stand between and within the range of motion of the two wings.or
jaws 136, it being understood, of course, that such elevation is to take place while the

two wings or jaws are separated or opeued-to their fullest extent, as indicated by
full lines in Figure 58. To provide for thus connecting and disconnecting the two

justifying-wedges and their adjusting devices, and for accurately centering and

locating them in adjusted position, the following arrangement has been devised and

adopted :

Pivoted on frame 146 are two levers 170 and 171 (Figures 40, 41) each provided
with two jaws 172 between which one of the justifying-wedges reste, ‘The jaws of 5

lever 170 are shorter than those of 171 and lie in the planeof jnstifying-wedge 141,
while the longerjawsof lever 171 lie in the planeofjustifying-wedge 142, as clearly
appears in Figures 68 and 59. The justifying wedges ride between the jaws of their

respective levers and are elevated and depressed thereby so as to bring their

heads 137into or out of the path of wings 146. Between levers 170 and 171, and

mounted in fixed position upon frame 146 is a centering bar 173 with which the

centering notches on the undersides of the two justifying-wedges co-operate, when said

rg0
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to the distance between the center of one line or row of matrices and the center of
the next adjacent line or row. Referring, for example, to the mechanism immediately

controlling the die-case (Figs. 27 to 30, inclusive), whose movements correspond to a

shifting from one line of matrices to another, each of the pins or stops 65, corresponds
in relative position and arrangement. to one line of characters in the die-case ; while

the stops or pins of the other series (Figs. 55 to 59), that belonging to the die-case

carrier 29, correspond in position and arrangement to the several columns of

- matrices.

In the example illustrated provision is made for dealing with a die-case containing
225 matrices or a square containing 15 lines of 15 characters each, hence there are 13

stops or pins in each series.

The terminal pin or stop marked 65° is fixed, while all of the others in the series

are motable or so arranged that any one may be brought into position for engage-

meut by the co-operating portion or portions of the primary positioning mechanism,

In the preferred form of embodiment, the movable pins 65, of each series are

poeumatically controlled, as hereinafter explained, to which end each pin is provided
with a piston head 66, and retracting spring 67, (Figs. 42 and 63), arranged in a

cylinder formed in a supporting plate 68. For convenience of construction this

supporting plate 68, is detachably secured to the top plate of the frame, and is formed

with the series of cylindrical perforations, constituting the cylinders, the lower end

of each cylinder registering with a supply pipe passing through the hed-plate.
Inasmuch as itis very desirable that the pins should be accurately located, their

upper ends are passed through and guided by a plate 69, overlying the cylinder

plate 68,

The primary function of the seri

for designating and locating the po:
die-case,

The primary positioning or gaging mechauism.—The principal function of this

mechanism is to adjust the position of the secondary controller or shiftable gage,

of pins 65, is to farnish a controllable gauge
ition of each line of matrices contained in the

to correspond with a designated pin or stop 65, of the primary controller or fixed

gage, and the preferred means for accomplishing this will next be described.

Supported to reciprocate upon a fixed guide or bar 70, above and parallel to plate 69,

are arranged a pair of jaws or clamping members 71,71*. One of these jaws 71

is provided with a plate-or flange 72, lying in the paths of the several pins 63, when

elevated or projected into operating position, while the underside of the opposing
jaw (71*) lies in a plane above the extremities of the pins. If, now, any one of the

seties of pins 65, is elevated, or if the movable pins remain down, and the fixed pin
alone stands in the path of jaw 71, and said jaw is moyed until its plate 72, contacts

with the elevated pin, it is obvious that the position at which said jaw is

arrested will coincide with that of the pin against which it bears, and if the

opposite jaw 71%,is brought up into contact with the first named jaw, the line of

division between the two jaws will coincide as to position to that of the selected pin.
A novel system of actuating devices has been devised for giving motion to these

two jaws, whereby, during each revolution of the driving shaft, the two jaws shall

separate or assume positions at opposite extremes of their movements, and, in closing
or moving toward each other from these extreme positions, that one of the jaws
which is to contact with the primary controller or fixed gage, shall be first advanced

and its motion continued until arrested by the designated stop, whereupon the other

or oppositejawwill be set in motion and caused to advance until it contacts with the

previously arrested jaw. The mechanism for effecting these movements comprises
©

two levers 73 and 74, connected together at their inner ends by an adjustable link 75,

and each having its outer end pivoted to one of the jaws 71, 71*. Lever 73 is

pivotally attached to a link 76, whose opposite end is pivotally supported upon a post
secured to the main frame; while lever 74 is similarly connected, by a tink77, toa

post or pin carried by a horizontal bell crank lever 78. It will be observed that this

system of levers is furnished with but one fixed point of support or center of motion,

to wit, the post to which link 76 is connected; that motion is tranemitted from the.

0
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rank 78), Larough its connection 77, with lever 74, the

ward and from the fixed pivot of lever 73, by virtue of

the latter; and that both devers ab the same t
mes

© about the points of allachment to their respective link
5

arnRecast that starting from the position shown in Figure 27,
when the ing lever 78, is moved to the efi, il will,operate

Ctight-hand jaw 71, or that providedwith the edging plate 72,
~

makes contact with and is arresled by one of the elevated pins or

ry eonlzoller or fixed gage. Turing Luis motion lever 73 remains

extreme

eld a spring 79, connected to level , intermediate

i jaw, so40buntthe

p
vot connecting lever 74 to link 75 is for the tine

nm of said lever. s00n, howevelas the outer end of lever 74 is

ouiuct of its jaw with the stop pin, the fulerum is shifted to the

id lever and the inner end becomes the power arm, from which

ad, thronghcouneeting link 75, to the inner end of lever 73,
e latter to turn upon the pivots of its link 76, and, overcoming

ring, moving the opposile jaw 71*, up against the stationary

attached therelo remaining against the stop ab the ont

a

22 and 25, these lev stems are

cn dic-case, each system being connected

ea lever78; >in eee to equalize the spring action on

slikesaid levers and opening Ube jaws upon the

lt the bell crank, spriuy 79 is attached to one end of a lever 80,

snpporbon the frame, while the opposite ond of said lever is

other spring &1, the latter being in turn connected (trough a bell-

by bell crank 78, and link 83) to lever 73, at a point inter-

nk 77, and the connectinglink7,74. Springs 79 and 81 arc underinitial

they aze connected Lhrouga lever 80 for the purpose of equalizing their

tio systems.
hb the two systems of Levers above referred lo arepractically the same, there

3 ment of the connections, and thal is, lever 74,

ig pivotallyconnected to the post on the frame,
lover 7: is pivotally courtecled to bell crank 78, and

= retractor is attached to (he inner arm of lever 73, from which it zesulls

ver 78 in a diveclion to close the jaws, causes the inner end

xrier system to advance, and, acting wpon the inner end

f

> laller and car its fue 71, forward until it encounters the

which the inner end of lever 73 beeomes the foleram point. about

ovements take place in advancing Ube posite jaw 71*.
s

of jaws 71, 71%, open simultaneously, preliminary lo the setting of their

rullers, but each operales independentlywith respectto the lat lee Cat

e point al which one set of jaws is arrested does not in any degree affect

peace
of ie gheeset of jaws.

Tlaving explained how the primary

agingmechanisraisoperatedand governed by the primary controller,
er is the Bocoudans

controller or a1fable gage, whose function it is
¢

i

positioning.or gaging mechanism. Ib consists

ene 84, (Fig. 43), located between jaws 71, 71*, and

alleltherewith,with a locking device for evectingnal

it in position, ‘To this end the block 84, is sepported upon

er inounted to reciprocate in guides parailel with the movements

BJornaliedwith a regular series of centering and holding detents.

nce, of a series of racklike teeih 86. Ove or both o

y

or recessed to form a seat for the reception of.

lleroy shiftable gage 84, said seat being of such dimensions that

d the said shiftable gage will be “heldtherein atter being

onnectedto the jaw 71

bell-crank 78, while
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brought to position by the movement of either one of the jaws constituting a sel.

Preferably but one jaw 71", of each set is recessed, the face of the opposite jaw 71,

forming one wall of the recess, and, if desired, the sliding jaw 71 may be provided
with a pivoted and spring retracted engaging lever 91, (Figs. 22 and 79), whose free

end stands in line with the secondary controller 84, thus forming a yielding contact

for engaging and locating said controller.

The shiftable secondary controller or gage occupies at all times a position inter-

mediate the jaws 71, 71*, and no matter where located at the time the jaws are

separated, it will, by (he closing of the jaws, be brought to a position corresponding
with that of the primary coutroller or fixed gage.

To ensure a very accurate adjustment of the seeondary controller after it has been

brought to position, and to lock it against movement while the primary controlling
mechanism is being reset or opened preliminary to the nest adjustment, a locking
holt. 87, adapted to enter between the converging walls formed by rack teeth 86, is

employed for each of the secondary controllers. Both locking bolts 87 are operated

simultaneously, to center and hold or release the secondary controllers, through the

agency of a bell-crank lever 88 (Fig. 33), to which end each locking bolt is furnished
with a longitudinally adjustable stem 89, carryiug a spring and sliding head 90,

between limiting stops. An arm of lever 88 engaging said sliding head 90 acts

through its compression spring Lo advanee the locking bolt andheidit in engagement
with the notches in the secondary controller, while the retracting movement is

positively effected by engagement with the shoulder on stem 89.

‘The secondary positioning or gaying mechanism.—This acts directly in connection

with the secondary controller or gage 84, after the latter has been set or adjusted.

Although the two mechanisms are substantially the same in construction and opera-
2

tion, il will be more convenient to consider them separately, in order to distingnish
between them in other connections. -

Fach comprises two jaws or oppositely reciprocating blocks adjacent to the jaws 71,

71*, of the primary positioning or gaging mechanisms, Lhose pertaining to the

mechanism acting directly upon the die-case being numbered 92 aud 93, (Figs. 23, 24,
3

27 to 30, inclusive, and 42), and those pertaining to the die-case carrier operating
mechanism being numbered 94 and 95, (Figs. 57, 62, 63). Each set of jaws 92, 98

and 94, 95, has one of the secondary controllers, 84, located between its members in

position to be engaged thereby, the said jaws being supported in guides directly
above the slide or support 84 carrying the movable block or abutment constituting said

3

secondary controller 84,

Each pairof jaws 92, 93 and 94, 95, is controlled and actuated, to open or move

away from, and to close or engage upon its controller 84 by a system of levers

corresponding, generally, with those which actuate the jaws 71, 71%, of the primary

positioning or gaging mechanism, Thus jaw 92 is privotally attached to the outer

end of a lever 96, the latter connected at a point intermediate its ends by alink 97 to

a pivot on bell crank 78; jaw 93 is pivotally attached to the outer end of lever 98,

which latter is connected at a point intermediate its ends, by a link 99,to a fixed

pivot on the frame; and the two levers 96 and 98 are connected at their inner ends

by an adjnstable lik 100. Tn like manner the levers pertaining to jaws 94, 95, are

connected to the opposite arm of bell-crank lever 78, that is to cay, lever 101 is con-

nected at its outer end to jaw 94, and by a link 102, lo a fixed pivot on the frame,

while its inner end is connected by an adjustable link 103 to the correspondingendof

lever 104, carrying opposite jaw 95, said lever 104 being, in turn, connected by a

link 105 to the bell-crank lever 78.

By reference to Figures 22 and 25 it will be seen that the levers of the secondary

positioning or gaging mechanisms are connected up oppositely to the levers of the

primary positioning or gaging mechanism with which they are associated ;' that. is Lo

say, (referring, for example, to the devices pertaining directly to the die-case move-

ment), while the outer lever 78, or that inost remote from the mold, is connected to.

the pivot on the frame, the corresponding lever 96 of the secondary positioning

jaws is connected to the bell-crank lover 78, the opposite levers ‘of the two pairs

a
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