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UNITED STATES

PaTENT OFFICE,

GEORGE A.

GOODSON AND ALEXANDER S. CAPEHART, OF MINNEAPOLIS,

MINNESOTA, ASSIGNORS, BY MESNE ASSIGNMENTS, TO THOMAS S. BASS-

FORD, OF NEW YORK, N. Y.,
MATRIX COMPANY.

RECEIVER OF THE MINNEAPOLIS ELECTRO-

MATRIX-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent No. 479,772, dated July 26, 1892,
Application filed May 31, 1887, Serial No. 239,735, (No model.)

To all whom tt may concern:

Be 1t known that we, GEORGE A. GOODSON,

a citizen of Canada, ELI]d ALEXANDER S. CAPE-—
HART, a citizen of the United States,

5 dents of the cityof Minneapolis,in the eount}
of IIennepm State of Minnesota, have in-
vented a new and useful Matrix- Makmn' Ma-
chine, of which the following is a speclﬁea,-

tion, reference being had to the accompany-
10 ing dmwmﬂ‘b

In the art of printing as now generally
Dmetleed newspapers and similar work re-

quiring many duplicates are printed from

stereotype-plates, which are cast from a ma-

15 trix obtained from a form of hand-set mov-
able type.

The objectof our invention isto plOVlde an

improved mechanisin by means of which the

matrix may be made from the copy by the

2¢ Successive impression in the matrix material
~ of dies corresponding to the required char-
acters, Instead of setting up type and then

forming the matrix from the bed or forms of

type.
25  The mechanism which constitutes our in-

vention comprises among its more noticeable

features the fol‘owmﬂ* ﬁ1st character-select-
ing devices for brmﬂ‘mﬂ* any one of a large
series of character-dies to 8 common certer,
30 classified into groups according to the space
required by each; second, a smtable movable
bed or carriage f01 the matrix material for
supporting the same under the common cen-
ter; third, independent feeding devices for
35 feedmﬂ the matrix material, bed Or carriage
the unit or the number of lll'lltb of space re-
quired by the different characters;fourth, con-
nections between each group of ehala,ctel -Se-

lecting devicesand the properfeeding devices

40 for 1hat group, so that the act of selecting a
given character will bringinto action the nec-
essary devices to effect the due feed of the
matrix material for that charactér; fifth,
mechanism forinstantaneouslydepressing the

45 dieatthecommoncenter;and,sixth, construe
tions, whereby the feeding devices and the
die-depressing device are controlled by elec-

tricity.
In the drawings, Figure I is a plan view of
so our entire machine with the hammer and its

resi-

1Y Y’ of Fig.I. Fig

| actuating-magnet removed. Fig. IIis a lon-
gitudinal vertical section on theline X X’ X’/
X’ of Fig. I. Fig. Ill is a plan view of the
bed- plate except a part of the front portion
of thesame and the feeding mechanism. Fig. 55
IVisanenlarged V16w0fthe central partof the
machine on the same line as Fig. II. Fig. V
i1s a detail showing the type-carrying IOdS

| Fig. V1 is &Vertmal longitudinal section of a

part of theindex-plate or keyboard, and Fig. 60
VII is a modification of the same. Fig. VIII
is a vertical cross-section through the center
of the machine at right arlnles to Kig. IV.
HFig. IX is a ver tiea,l cross-section on the line .
. X 18 a detailof the same 65
in vertical section on an enlarged scale. XYig.
XI is a longitudinal vertwa,l section of the
hammer-circuit- closing magnetand its spring-
armature in position on the bed-plate. FKigs.
XIIand XIIT are vertical central sections of a 70 -
part of the mechanism for feeding the matrix
lengthwiseof the machine. Fig. XIV 1sa hori-

_ zontal section of IFig. XITor XI{I or plan view

of the spring-case with the cap-plate removed.
Kig. XV is a plan view of the rollers,detached, 75
for feeding the matrix crosswise of the ma-
chine; and Fig. XV1 is a side elevation of
the forward end of the same in position on
the matrix-carriage. Fig. XVII is a view
showing the mechanism for feeding the ma- 8o
trix material to form new lines in tlont ele-
vation. |

The main frame is composed of a metallic
bed-plate 1, suitably shaped to support the
working mecha,mqm All the parts of this 8g
bed plate are cast in one plece; but the for-
ward part A 1sina different and higher plane
than the central and rearportions A’ and A7,
the two horizontal parts of the plate belnﬂ*
connected by the vertical plate or offset a, gc
which projects slightly above the level of the
front plate A’. The central and rear por-
tions A" and A’ are separated by the verti-
cal cross plate or rib o, which projectsabove
thebed-plate to the level of the platea. This g5
cross-rib @’ is ecut away at its central part, as
shown in Fig. 111, for a purpose hereinafter
named. ‘The bed-plateis provided with suit-

able feet or supports, which in the drawings
are shown as formed by projecting downwar rd
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the end and side plates and one or more solid |

cross-ribs.  Directly under the center of the
part A’ is cast integral with the bed-plate the
heavy longitudinal rib or base-block a’’. Rig-
idly secur «ed to the vertical parts a and a” is

a hardened and smoothly-ground bearing-
pl.-;bte 2, provided with a eountersunk or tap-
ering hole B exactly in its center, Whmh point
mnay “be called the “ common center  or “print-

ing - point.” This hole tapers from above
downward, and is of a size on the under side
of the bearing-plate corresponding exactly

to the size of a die, and serves ag a guide for
On this bearing-plate 2 l‘ests an

the same.
inverted-box-shaped cap-plate 3, having the
central parts of all ifs four sides cut away.
The plates 2 and 3 and the bed-plate 1 are
tightly bolted together, forming between-ﬂwm
the free spaces 4 and 5.

To the front part A of the bed-plate 1 isrig-
idly attached an index-plate or keyboar db
which for purposes of insulation is made of
vuleanized rubber. In this index-plate are
apertures or holes b, each of the characters
which it is desired to use being represented
on the index-plate by an aperture or hole, and
each aperture may be designated by hm-'mrr
the characterr epresented thereby marked on

the plate near it; but whether this is done or

not the plate nmy for convenience in the de-
seription and claims be denominated a “char-
acter-board.” The apertures in the index-
plate are preferably arranged in a series of
concentric hexagons.
adapted to receive the key or point of the le-
ver 7, and may be termed “key-seats.” |
71is acombined key-leverand type-aligning
plate. Its front or lever end C is provided
with a key 8, for fitting into the perforations
of the index-plate, ana its other extremity is
enlarged into a disk D, and 18 provided with
a series of type-rod seats or square holes 9,
which correspond in number and inversely in
location with the apertures or key-seats in the
index-plate. - About midway of its length this
aliening-plate is pivotally secured by a pivot-
pin and nut 10 to a smaill cross-head I, which
is held in a longitudinal slot ¢in the forward
part of the bed-plate by suitable guides F.
The type-rod seatsor holes 9 correspond in-
versely in location to the apertures or key-
seats in the index-plate, and they are made
necessarily to do so by making the latter the
gage for cutting the former—that is to say,

let the punch or drill be at a fixed point a

definite distance from the center of the index-
plate, and let the plate 7 be pivoted in a slot
in the press-plate. Then insert the key 8 suc-
cessively in the apertures or key-seats of the
index-plate and punch out the eorre‘spondmn
type-seats. ‘T'hereafter any given type-seat

or the type-rod held therein must come to. the

common center when the key 8 18 in the cor-
responding perforation of the index-plate.
The type-seat disk D is provided with pend-

‘ent studs or feet 11, which restupon and trav-

erse the bearing-plate 2. If so desired, these

These apervures are

on a resisting-bed.

479,79

feet may be provided with swiveled casters
or ball-rollers (not shown) to minimize fric-
tion.

12 is' a top type-seat plate, which 1s an ex-
act duplicate of the disk D, with coincident
type-rod holes, and the two plates are held to-

gether at a fixed distance apart by the shoul-

dered studs or bolts 13, to the opposite ends
of which the plates are riveted. |

14 are short type-carrying rods, each of
which has a type on its lower end and 18 pro-
vided with a hardened head at its other ex-
tremitv. Kach type-rodisalso provided with
an annular flange or shoulder d. These type-
rods are placed in position, each in its respect-
1ve type-seat, with their type ends protrud-
ing below the disk D and their square or top

ends projecting above the plate 12, and are

sustained in that position by the coiled springs
15, encircling the rods and pressing against
the disk D and theannular langes d. These
two plates, with their type-rods, make up what
we call the “type-carriage.” In virtue of its

pivotal connection to the cross-head in the

slot of the bed-plate the aligning-plate 7 has

a movement laterally and longitudinally in

the horizontal plane, and its lever end C i8 &
lat spring with sufficient movement in the
vertical plane to retract the kev from the in-
dex-plate. |

With the mechanism now described it is evi-
dent that any given type-rod may be brought
to the common center. It is equally ev1del’_1t
that if a stroke can be given to the type-rod
while at the center animpression can bemade

70.
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on any suitable matrix material properly held

We do this by electro-
motive force and mechanism, as follows: The
cap-plate 3 is provided with a central hole di-
rectly over the common center I3. Into this
fits a sleeve 16, which is made of brass to pre-
vent pemmnent magnetism. In thesleeveis
a hardened metallie pin 17, whichissustained
in position with its head above the top of the
sleeve by the spring 18.  On the plate 3 we
place a large helix electro-magnet 19, having
the armatuare 20, which we make to serve .as
a hamwmer. The bammer is threaded on its
upper extremity and provided with a hand-
nut 21. A spring 22 encircles the hammer
resting upon the top of the magnet and bear-
ing against the under surface of the hand-
nut and serves to retract the hammer after
the stroke. In the hollow axis of the mag-
net, at the bottom of the same, is {ixed a core
23 for the purpose of increasing the power
and limiting thedownward stroke of the ham-
mer and the pin. This coreis 1’-iﬂ*idlyseeuled
to the magnet bed-plate 3 and has its axis
bored out to fit over the brass sleeve 16 and
its inclosed pin 17. 'These parts fitsnugly to-
gether, Thehammerisprovided with a down-

wardly-projecting head 24, which justfitsinto
As the ham-

)9

te).

the hollow axis of the core
mer nears the end of its stroke 1t moves very
rapidly.

1 for the escape of all the air between the body

Sufficient outlet will not be afforded
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of the hammer and the core 23, and - an air-
cushion will thus be atforded, preventing jar-
ring contact of the two surfaces. By mak-
ing and breaking a circuit to this magnet 19
strokes may be made at will with the arma-
ture-hammers 20. That part of the bed-plate
1 lying directly under the index-plate C is
provided with corresponding coincident holes
e. In these holes are placed vuleanized rub-
ber sleeves or bushings 25, and in the buash-
ings are placed the short platinum-headed
rods 26, which are held in position with their
heads flush against the lower face of the
index - plate by the encireling springs 27.
The lower ends of these rods are connected
with branch wires 28, which form part of a
circuit, as hereinafter described. In the
Space 4 directly under the bearing-plate 2
and resting on the bed-plate is placed a Mma-
trix-earriage 29, consisting of front, rear,
and side vertical plates 7, the heavy central
rib ¢, and top plate H, and the guides A, at-
tached to the front and rear plates and pro-
jecting above the level of the matrix bed-
plate or resistance-plate H. This matrix-car-
riage is of the same width as the bed-plate A’

and is held from lateral displacement by the |

vertical projecting flanges 30, which are rig-
idly attached to the bed-plate. The central
rib g is solid and rests directly over the bed-
block a’’. To the front plate of the carriage
is rigidly seciired the rack-bar 31, which is
provided with the teeth 32 on its inner verti-
cal face for engaging with a driving-pinion.
This rack-bar is supported by the bed-plate
and extends toward the rear of the same. At
a suitable pomt in the bed-plate is fixed a

vertical post 33, and on this post is pl

aced a
loose sleeve 34, provided with the pinion or
cgear-teeth on 1ts periphery at 35. This pin-
ion 35 engages with the rack 31. On the
sleeve 34 is placed a cylinder-shaped spring-
case 30, which is provided with teeth, consti-
tuting a rack 37, on the upper two-thirds of
its periphery. 'This spring-case is fastened
to and turns with the sleeve 34, and may be
adjusted vertically thereon for a limited dis-
tance. A pin 38 through the post 33 prevents
any vertical movement of the sleeve and pin-
ion and limits the vertical adjustment of the
spring-case. Over the top part of the post 33
fits a ea-p-sleeve 39, passing through a hole in
the cap-plate of the spring-case. This cap-
sleeve has a free vertical movement on the
post, but is prevented from turning thereon
by a vertical feather 40. This cap-sleeve
rests on the cap-plate of the spring-case by
the annular flange 41, and 1s secured to the
same in any suitable way, so that the cap-
plate may be free to turn on the sleeve, but
so that when the sleeve 1s raised or lowered
the cap-plate and entire spring-case will be
raised or lowered with it. Asshown,itis held
by the spring in the case. |
In the case 36 is a coiled flat slzyrmfrﬂ, which
at one end 495 is attached to the vertical wall

of the case and at the other end 44 1s attached | net 19.

[ to the sleeve 39.

Itis evident that thisspring

will be wound up by turning the case from

left to right and that the spring will turn the
case and pinion in the opposite dueetlon when
set free.

On the rear part of the bed-plate, in con-
venient suitable positions with respect to the
spring case and rack, we place a series of mag-
nets M’, M* and M3, and to aseries of vertical
posts K/, X’", and K’’’ we pivot a correspond-
ing seriesof armatures N/, N% and N3, the free
ends of which are supported in their proper
horizontal plane by a series of brackets L./ I.”/
L’", suitably supported on the bed-plate. To
the outer end of the armatares are pivotally
attached a series of spring pawlg P’ P’ P/,

75

80

held in proper position for engaging with the

ratchet on the spring-case 37 by the small flat
springs p’ »’’ p’’’.  After the circuit has been
opened the armaturesareretracted by springs
[ ', attached to studs 45 on the bed-plate.
These magnets M/, M* and M° have arma-
tures which move through different distances
which are multiples of a common unit of
space and move the pawls through corre-
sponding distances. For example, M® moves
the pawl P’’’ three times as far as M’ moves
pawl P’. As many of these magnets are used
as may be required to correspond to the space-
classes into which the type characters may be

orouped. A lever 46 is fulerumed to a post

47, fixed on the outer left-hand corner of the
hammer bed- plate 3. One end of this lever

| is provided with a hook 48, which engages a

loop or link 49 in the end of the ea,p-sleeve
39, and the other end is provided with a fin-
oer disk or handle 50. By pressing down on
the disk 50 the spring-case may be raised
from the position shown in Ifig. X1I to that
shown in Fig. XIII and the ratchet on the pe-
riphery of the case will be thrown out of gear

with the pawls and the case and pinion will

be rapidly turned in the opposite direction by
the spring 42. During this movement of un-
windingor retraction of the carriage the pawls
rest against the smooth part of the periphery
of the spring-case. The smooth part is of a
larger diameter and connects with the ratchet
part by an inclined or cam surface, thus pre-
venting the pawls from catching under the
ends of the teeth when the case is lowered.
On the front part A of the bed-plate 1, in-
termediate the hammer-magnet and the in-
dex-plate, we place a circuit-closing magnet
51 and a spring-armature 52, which is bolted
to the bed-plate by the bolts 53 and i1nsulated
from the same by rubber bushing 54. The
free end of thisarmature extends beyond the
magnet 51 in the direction of the hammer-

-magnet and 1s adjustable on a post 55, made

of hard rubber or other insulating material
and provided with a screw-threaded top and
a thumb-nut R for varying the distance
through which the armature may be made to
move. - A - wire S connects-the insulated core

59 of this magnet 51 with the hammer-mag-
To the under side of the bed-plate is

e

X
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93 with the armature 52
right angles to the armature to the left side

attached by the bolts 53 a flat metal spring

56, having metallic contact through the bolts
and extending at

of the bed-plate. At this point it comes in

contact when closed with the metallic sleeve

57, which is inclosed within rubber bushings

58 and extends up through the bed-plate and

is connected to a wire 8"/, leading to a source
of electricity. A vuleanized-rubber key 60
rests loosely in the sleeve 57 and is provided

with the hand-disk 61, within easy reach of

the operator’s left hand. The wire S’ is con-
nected at one end to the hammer-magnet 19

and at the other to a dynamo, (not shown,)
and the circuit is completed through wire 8/,

core 59, armature 52, metallie bolts 53, spring
50, 5leeve 57, and return-wire S’’.

As hereinbefore stated, the Lype ehamcters

or type-rodsare clagmﬁed into groups accord-
ing to the amount of space required by each,
-_measumd by a common unit, as the one, ‘two

and three unit classes, &G., and from. their

respective corresponding metallic rods 26

~ branch wires 28 connect to the GOPl‘@%pondmfr

30

- may be calied the “ one-unit wire.”

maln wire for any g
~marked (3%

riven class. The wire
1S stich a main wire for the class
of characters requiring one unit of space, and
It leads
from- its respective branchlets 28 to and

-through the one-unit magnet M’, and by its

35

40

45

50

55
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source of electmmty

extensmn 63° connects wwh a source of elec-

tricity (not shown) 64* and 64, and 65* and
65" are the corresponding two and three unit

wires,ranningfromtheirrespective branchlets
thmun*h the magnets M* and M3 to the same
From 'this common
source of electricity, which mayv be either a

dynamo or a battery, (not shown,) the com-

mon outleading wire 62 extends to and through
the magnet 51 and is soldered to the bed-

plate A.. IFrom the bed-plate the current

passes through the pivot-pin 10 to the key-
lever C cmd completes the circuit through

the key S.

It will be noted that the feed maﬂ'net cir-

.cuits and the hammer-circuit are enurely in-

dependent and that the latter is closed by a
magnet 51, placed on the former.
hammer-magnet we use a quantity-current,
employing a 1{:11‘0‘8 wire to avold any pos&ble

chance of shock to the operator, preferably
employing a dynamo as the source.

Iforthe
feed-magnets we use an intensity-current,

employing a small wire, and either a dynamo-

or a battery may be used as the source. By
the properindependent connections the same

dynamo may be made to supply the proper
currents io both circuits.

At all points where circuits are made and
broken platinum surfaces are used. A pawl

76 is attached to a post 77, fixed to the bed-
plate A’,and engages the teeth on the spring-
case 56 and is disengaged therefrom by the
vertical movement of the case, the same as

By press-
ing the key 60 this hammer-circuit may be
Dbroken at will.

For the

-

easy reach of the operator.

dex-plate.
alignment - plate brings the corresponding

479,779

the pawls P/, P, and P’”/. This pawl serves
to prevent any slipping backward of the case

and to make the successive throws of any
oiven pawl of exactly the same length.

The mechanism so far described will bring

| the type to the common center, feed the ma-

trix material along the line, cmd make the
stroke. The la,teml movemeLt to effect the
spacing between the lines i1s secured by the
mechanism shown in Figs. III, XV, and XVI.
A pair of rollers 66 are supported on the left
side of the matrix-carriage 29, one directly
over the other, so that the top of the lower
roller shall be on the same -level as the ma-
trix-bed plate H. The rear ends of these roll-
ers are provided with intermeshing gear-
wheels 67, and the upper roller is provided
with a ratchet-wheel 63 on its forward end.
A bracket 69 projects outward from the side
plate of the matrix-carriage, and to the ver-
tical arm of the same 1s pivoted a pawl-lever

70, which carries on its inner extremity a

spring -pawl 71 for engagement with the
ratchet-wheel 68. To t_he top of the pawl-le-
ver 18 attached a finger disk or key 72 within
A. resistance-
spring 73 18 fastened to the horizontal arm of
the bracket and presses upward against the
pawl-lever, serving to hold the pawl outof en-
gagement with the ratchet-wheel. Underthe
free end of the pawl-lever is placed an ad-
justable stop, consisting of a vertical post 74,
attached to the horizontalarm of the bracket,
screw-threaded on its upper extremity and
provided with the screw-threaded hand-nut75.
By adjusting this hand-nut the throw of the
pawl may be made longer or shorter and the
spacing between the lines be varied at will.
T'o insure accuracy, a graduated scale may be
attached or marked on the post. As shown,
these rollers are moved by hand.
In the modification shown in Fig.
rods 26 are dispensed with and the key 8 is

ber bushing and is retracted by an encireling
spring. The matrix material is shown and
marked 78 in Figs. I, IV, and VIII. |

The operation of our machine is clear from
the foregoing description. With the key S
the opera*or spells out the words on the in-
The resultant movement of the

type-rods to the common center directly un-
der the hammer and over the matrix mate-
rial. The electrical connections through the
key-point and feed-magnets move the matrix
material the requisite units of space along
theline. bimultaneously therewith the ham-
mer-circult is closed by the magnet 51, and
an instant later (fmfﬁelent but_ almost in-
appreciable) the stroke is given by the ham-
mer and the impression is made. In case in-
creased space1s wanted, as between words or
at the end of the line or for paragraphs, or if

VII the

110
itself made vertically movable within a rub-
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for any reason 1t may be desirable to avoid

the stroke of the hammer, the operator presses

down on the disk 61 and opens the hammer-
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circuit. Inmoving the matrix-carriage along
the line the ar matures have Wound up the
spring 42 within itscase about the non-rev-
oluble sleeve 39. When the end of the line
has been reached, the operator presses on the
disk 50, disengaging the ratchet-teeth on the
spring-case from the pawls, and the spring
unwinds, retracting the carriage to its start-
ing-point. Simultaneously therewith the op-
erator presses on the disk 72, feeding the ma-

- trix material laterally the requisite space,
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and all is in readiness to start a new line.
It will be noted that the stroke of the ham-
mer is made to follow and not precede or co-
1ncide with any movement of the matrix ma-
terial or the type-rod by making the arma-
ture of the hammer-closing cirecuit move
through a larger space than the longest dis-
tance moved through by any feed-magnet ar-
mature, and the necessary proximate coinci-
dence or simultaneity of movement is se-
cured by closing the hammer-cireuit through
a magnet plaeed on the feed-cireuit.

The common initiative, all the movements
being started from the index- -key, and the ab-
solute precision with which all the parts are

“made, necessarily, to perform their respective

functions at the right instant of time are very
material features of our machine. There is
no chance for the parts to fail in their funec-
tions through wear and tear and resultant
lost motion.

FFor the matrix-body we use whatever ma-
terial will best serve the purpose. Card-board

gives excellent results, and we have alsofound

that good results can be obtained from thin
sections of wood cut across the fiber or grain.

Justification is effected by the proper prep-
aration of the copy. As hereinbefore stated,
the type characters and the feed movement
all correspond to certain multiples of a com-
mon space-unit. The copy is measured and
prepared by the same scale—that is to say,
a common space-unit is adopted for measur-
ing the copy, the type-dies,
ments, and the printed line. Columns are
adopted for the printed page, which are in
width exact multiples of said space-unit. The
unit is made sufficiently small to measure the
smallest type character,and every other char-
acter used i1s a multiple of that. By the eye
counting the characters and spaces between

words or by proper machinery the copy is:

measured and the point which will bring the

matter to the end of a line is noted theleon
If that point does not fall at the end of a
syllable, the division-point is thrown back the
necessary number of letters, and the corre-
sponding necessary number of unit-spaces to
be thrown in are noted above the word and
may be distributed by the proper notation be-
tween the words along the line. In this way
all the operator has to do is to glance at the
last word of his line and he sees whether or
not it will come out flush with the end of the
line, and if not he throws in between the in-

the feed move-.

spaces.
sured. The copy can be prepared in this way
with great rapidity by the eye alone.

It will be understood that modifications in
the electrie connections and the electric con-
trolline devices for said electrie connections,
as well as in many of the minor features of
our mechanism, may be made without depart-
ing from the spirit of our invention.

YWhat we claim, and desire to secure by Let-
ters Patent of the United States, is as follows:

1. In a matrix-making machine, the combi-
nation, with a movable matrix-material car-
riage, of eharacter-selecting devicesclassified
into groups according to the space required
by the characters to which they correspond,
independent and complete automatic feed
mechanisms less in namber than the charac-
ters and each adapted to effect a movement
of said carriage a determinate distance in the
same direction, and connections between the
character - seleetmﬂ devices and said feed
mechanisms, Wherel}y the appropriate feed
mechanism for each group will be brought
into operation by the manipulation of any of
the character-selecting devices of said group,
substantially as described. . -

2. T'he combination, with the movable ma-
trix-material carriage, o¢f a character-board
representing a series of characters, said char-
acters being classified on the board into
groups according to the space required by
each character, independent and complete an-
tomatic feeding devices for the matrix-mate-
rial carriage 16bS in number than the charac-
ters 1ep1*eseuted on said board, said feeding

Justification is thus absolutely A8~

e

70

/5

30

QC

I10Q

devices being adapted to move the matrix.

material carriage a determinate distance in

O35

the same direction, and a different connection

between each group of the character-board
and the feeding devices, substantially as de-
seribed. -

3. In & matrix- mctkmu machine, the combi-
nation, with a 1110\’&[)18 matrix- matetml car-
riage, of character-selecting devices classified

into groups according to the space required

(IO

for each character, independentand complete

electrically-controlled feed mechanisms less
in number than the character-selecting de-
vices and each adapted to move the matrix-
material carriage a determinate distance in
the same dll@GtIOH, and different electrical
connections between each group of the select-
ing devices and the feed mechanisms, sub-
stantially as described.

4. The combination, with a movable ma-
trix-material carriage, of a character-board
representingaseriesof characters,said charac-
ters being classified on said board into groups
accordaing to the space required for each char-
acter, independent and complete feeding de-
vices comprising two or moreelectric motors,
each adapted to move the matrix-material
carriage a determinate distance in the same
direction, and different electric connections
between each group of the character-board

tervening words the requisite number of | and the feeding devices, said electrie connec-

II5

I120

125

1'30-




IO

20

30

35

40

45

50

55

6o

479,772

devices, substa,ntmlly as deseribed.

5. The combination, with the movable ma-
trix-material carriage, of a character-board
representing a series of characters, said char-
acters being classified on said board 1into
groups according to the space required for
each, as many independent and complete au-
tomatic feeding devices as thereare groups of
characters, each feeding device adapted to
move said carriage a different distance in the
same dircetion, and a suitable connection
irom each group of characters to the corre-
sponding feeding device, subamntmllv as de-
scribed. |

6. The combination, with a movable ma-
trix-material carriage, of two or more elec-
trically-controlled independent and complete
feeding devices, each adapted to effect the
movement of said carriage a determinate dis-
tance 1n the same direction, and electric con-
nections for said feeding devices, said electric
connections being provided with circuit-con-
trollers, substantially as described, |

7. The combination, with 'a movable ma-
trix-material carriage, of electrically-con-
trolled independent and complete feeding de-
vices, each feeding device being :—Ldapted to
move said carriage a different distance in the
same direction, :zmd a different circuit for
each feeding device, each of said circuits be-
Ing provided with circtiit-controlling devices,
substantmlly as described.

8. In a matrix-making machine, the eomb1—
nation, with a movable matrix-material Car-
riage, of character-selecting devices classified
Into groups according to the space required
for each character, electrically-controlled in-
dependent -and complete feed mechanisms,
each’ adapted to move the matrix-material
carrtage a different distance in the same di-
rection, and electrie circuits including sald
feeding devices, said circuits being controlled
by Sald chdraeter—-sdectmt‘r {l@Vlees substan-
tla,lly as described.

9. The combination, with a movable ma-
trix-material carriage, of feeding devices com-
prising two or more electric motors, each mo-
tor being adapted to move said carriage a
different distance in the same direction, a dif-
ferentelectricconnection for each motor,anda

character-board representing a series of char-
sald characters being classified on said

acters,
board into groups or classes according to the
space required for each character,

controlling devices, one part of said circuit-
wntrolhnﬂ* devices in each of said circuits
being eonneeted with one of the groups of the
ehameter board, substantially as desecribed.
10. The Combln&tlon, with a matrix-mate-
rial carriage, of electric feeding devices for
moving said carriage, a bar provided at one

end with a series of type-dies and at the other

with a single hand-key having a contact-
point, an index-plate provided with key-seats

each of
sald connections being provided with civeuit--

tions being provided with circuit-controlling ! eontact- pomtb adjacentthereto, and electrlea,l

connections between said contact- -points and

said feeding devices, substantially as de-
scribed. N |
11. T'he combination, with a matrix-mate-

rial carriage, of electric feeding devices for
the same ::'Lnd electrie eonneetmns for said
feethnrr* devices, a die-carriage, an electric
hammer for deple%mg the dIeH, an electric

circuit forsaid hammer, and anelectriceirenit-

controlling device for the hammer-circuit, lo-
cated in the electric connections for said feed-
ing devices, said electric connections for the
feeding devices being provided with cireuit-
controlling devices, substantially
scribed.

12. The combination, with & matrix-mate-
rial carriage, of two or more electric motorsin
different ecircuits adapted each to move said
carriage a different distance, a die-carriage,
an electric hammer fordepressingsaid dies,an
electrie eireuit for said hammer, and an elec-
tric-circuit-controlling devicefor the hammenr-

“cirenit, located in each of said motor-circuits,

said motor-circuits being provided with a eir-
cuit-controlling device or devices, Sub%tan-
tially as desenbe(l -
- 13. The combination, with a matrix-mate-
rial carriage, of electric feeding devices for

the same and electric connections for said

feeding devices, a die-carraige and electrie
hammerfor depressing the dies, an electric cir-
cuit for said hammer, a hand circuit-breaker
in said hammer-circuit, and an electric-cir-
cuit-controlling device for said hammer-cir-

cuit, located in the eclectric connections for
the said feeding devices, the electric connec-

tions for the feeding devices being provided
with’ a cireait-controller, whereby the said
hammer may be operated from the feeding
circuits or the feeding devices be worked in-
dependently of said hamwmer, as desired, sub-
stantially as described.

14. The combination, with a matrix-mate-
rial carriage, of two or more electric motors

a8 de-
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adapted each to move said carriage a differ-

ent distance 1n the same direction, a lever
provided with a die-carriage at one end and a
hand-key at the other, said hand-key having
a contact-point,an index-plate provided with
key-seats corresponding to the dies of said
cie-
cent thereto, electrie circuits through each of
said contact-points, an electric die-depressing
device, and an electric-cirenit controller for
sald electric die-depressing device located in

thefeeding-cirecuit, substantially as described.

15. The combination, with a matrix-mate-
rial carriage, of a character-board represent-
ing a series of characters, said characters be-
ing classified on said board into groups ac-
cording to the space required for each char-
acter, feeding devices comprising twoor more
electric motors each adapted to move said
carriage a certain distance in the same du‘ee-
tion, an electric die-depressing device, differ-

corresponding to said type-dies and having ¢ ent electric connections from eaeh group of

carriage and having contact-points adja-
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characters to the corresponding feeding de- | engaging

vice, an eleetric connection for said d1e de-
pressing device, the said connections for the
feeding devices being provided with circuit-
controllers, and a circuit-controller for the
connectionsof the die-depressing device, sub-
stantially as desecribed.

16. The combination, with a matrix-mate-
rial carriage, of a die-carriage seat, a bar cap-
able of movement in all directions in a plane
parallel with the plane of the carriage-seat,
provided with type-dies at one end classified
according to the space required for each, and
with a hand- -key at the other having a con-
tact-point, an index-plate having key-seats
and contacts corresponding to smd type-dies,
feeding devices congisting of two or more
electmc motors each ddapted to move said
carriage a certain distance in the same direc-
tion, an electric die-depressing device, diifer-
ent electric connections from each group of
contacts to the corresponding feeding device
or devices, an electric cireuit through said
connections, hand-key, and contacts, an elec-
triccircuitthrough said die-depressingdevice,
and an electric-cirenit controller for said de-
pressing device located in the econnections of
the electric feeding devices, 511bsta,ntla,11y as
desembed

. In combination, the electro-magnet 19
pr 0V1ded with a hellow axis, the armature 20
serving as a hammer, prov ided with a retract-
Ing-spring 22, the die-depressing pin 17, the
een-plete the brass bushing 16, an eleetme
circuit ‘rhrouen sald magnet, and means, sub-
atentmlly as deserlbed for opening and clos-
ing said eircuit, as and for the purposes set
fOIth

15. In combination, magnet 19, provided
with a hollow axis, elesel}- tting armature-
hammer 20, provlded with the head 24, the
sleeve 23, the bushing 16, and the pin 17, reqt-
Ing in Sald bushing and Drowded with a ﬂead
closely fitting the interior of said sleeve,
whereby an air-cushion is provided prevent-

ing jarring contact between said hammer and

sald sleeve.
19. In a matrix-making machine, the com-
bination, with a matrix-material carriage, of
a rack attached thereto, a pinion engaging

sald rack, a ratchet-wheel connected with the

pinion, a series of actuating-pawls engaging
sald ratchet, each having a different range of
movement of fixed extent, the movement of
each greater paw! being a multiple of the
movement of the pawl moving the least dis-
tance, and an independent electro-magnet for
actuating each pawl, substantially as de-
scribed. |

20. The combination, with a matrix-mate-
rial carriage and a rack attached thereto, of
a pinion engaging said rack and its shaft, a
ratchet-cylinder having a smooth surface ad-
Jacent to the ratchet-teeth, keyed on the pin-
1on-shaft rotating therewith, and movable lon-

gitudinally thereon, and an actuating-pawl

said ratcbet, substantially as de-
SCl‘lbed

21. In feeding deweee for metmx making
machines, a mtehet—ejhnder keyed to aud
movable lengthwise of 1its supporting-shaft

and 1exelvmn' therewith, having a smooth

surface a,djaeent to its 1ﬁetehet-teethj the said
smooth portion and the broader faces of the
teeth being connected by inclines, and an
actuating pctwl engaging said ratchet when

at one extreme ef movement substantially

as deseribed.

22. In feeding devices for matrix-making
machines, a eyhnder keyed to and movable
lengthwise of its supporting-shaft and hav-
ing on its periphery a series of ratchet-teeth
the outer tips of which extend to the periph-

ery of the eylinder, the larger faces of said

ratchet-teeth being connected with the smooth
portion of the evlmder by inclines, and an
actuating-pawl engaging said 1‘a,tehet teeth
when in one extreme ef movement substan-
tially as described. -

23. The combination, with a matrix-mate-
rial carriage provided with a rack, of a pin-
ion engaging said rack, having a hub extend-
ine on one side of the same, a cap-sleeve
mounted on the axis of the pinion, movable
lengthwise of the same, a cylinder ha,vmﬁ‘
ratchet-teeth and a smooth peripheral portion
adjacent to its ratchet-teeth keyed to said
extending hub and said sleeve, and an actu-
ating-pawl engaging said ratchet, substan-
tially as described.

24, The combination, with a matrix-mate-
rial-carriage provided with a rack, of a pin-
ion engaging said rack, havinga hub extended
on one side of the same, a cap-sleeve keyed to
the axis of the pinion and movable length-
wise of the same, a cylinder having a smooth
peripheral portion adjacent to its ratchet-
teeth keyed to said extended hub and mount-
ed on said sleeve, an actuating-pawl engaging
said ratchet-teeth, and a band-springattached
at one end to said cap-sleeve and at the other
to the interior of the eylinder, Subetentmllv
as described.

25. In a matfrix-making machine, the com-
bination, with type-dies,an lmpression device,
and an oscillating and sliding lever adapted
to present sald dies .suecesswely to the im-
pression device, of a carriage for a matrix-
body thereunder and suitable electrical de-
vices for moving ‘said carriage and actuating

the impression device upon the closing of &

circuit by the operation of said lever.

26. In a matrix-making machine, a die-car-
rier adapted to present the dies in sequence
to an impression device, a matrix-carriage
thereunder, a rack connected thereto, a pin-
ion engaging the rack, a ratchet-wheel and
pawls arranged to turn the pinion, armatures

actuating the pawls and having different de-

orees of movement, and electro-magnets there-
for substantially as set forth. ~
2’7 In combination, in & matrix-machine
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having means for presenting type-dies in suc-
cession toanimpressing device, a matrix-car-
riage provided with side pieces having guides
for the edges of a matrix-strip, and a central
bridge constituting an anvil, feed-rolls, and
ratechet and pawl devices for turning them to
slide the strip in its guides to separate lines
of impressions, and means for advancing the
carriage to space the impressions in the lines,
substantially as set forth.

23. In a matrix-machine, the combination
of a die-carrier provided with a series of type-
dies movable in guides in said carrier, a ma-

trix-carriage movable laterally, a lever con-
trolling the movement of the die-carrier for

locating thetype-diesopposite the impression-
point, a feed mechanism for advancing the
matrix-carriage, an impressing device for en-
gaging each type-die when brought to the im-
pression-point, a character-index co-operating
with the controlling-lever for locating the
type-dies, electro-magnetic devices operating
the impressing device and the feed mechan-
1sm of  the matrix-carriage, circuit connec-
tions, and circuit-controlling devices operated
by the lever which adjusts the position of the
type-dies, substantially as set forth, whereby
as the dies are successively brought into po-
sition at the impression-point the matrix-car-
riage 18 advanced and the impressing deviee
operated to project the type-dies into the ma-

29. In a matrix-machine, an impressing de-
vice, type-dies mounted to reciprocate in
guides in a movable die-carrier, a plate pro-
vided with a centering-aperture opposite the
1mpressing device, a matrix-carriage movable
laterally of the central aperture, variably-
feeding devices foractuating said matrix-car-
riage, and a lever controlling the motions of
the die-carrier and determining the position
of the type-dies relatively to the impressing
device and centering-aperture, electro-mag-

netic devices controlling the feed mechanism
and cirenits, and circuit connections con-
trolled by the lever which locates the die-car-

rier, substantially as set forth. |
30. In amatrix-machine, an impressing de-

vice, a laterally-movable die-carrier provided

with type-dies, a plate provided with a cen-
tering-aperture, a matrix-carriage movable
laterally of and below the said plate and
providing guides for a matrix-strip, and a
feeding device movable with said matrix-car-
riage and engaging the matrix-strip borne
thereby, substantially as set forth.

ol. In a matrix-machine, the combination

~of a laterally-movable die-carrier provided

- 60

with movable type-dies, a matrix-carriage, and
devices for intermittingly advancing said car-
riage, a lever or arm moving with the die-car-
rier and serving to locate the type-diesoppo-
posite the impression-point, electro-magnets
and circuit connections governing the devices
for advancing the matrix-carriage, an index-

plate, with which the arm on the die-carrier

a79,7'(2

| cuit-controlling devices in circuit with the

said electro-magnets, arranged to be operated
by the movement of the arm connected with

the die-carrier assaid arm is moved to engage

with the index-plate to positionthe type-dies,
substantially as set forth.

32, In a matrix-machine, the combination
of a series of type-dies movable toward a
common impression-point, an anvil toward
which the type-dies are reciprocated in mak-
ing an impression, a matrix-carriage movable
laterally of the impression-point and provided
with edge guides between which the matrix-

stripisreceived, and afeeding device mounted

upon said carriage and engaging the matrix-

strip to advance the latter between the guid- -

ing-strips, substantially as set forth.
33. In a matrix-machine and in ¢ombina-

tion with type-dies adapted to be brought to
‘acommon impression-point, a carriage for the

30

matrix-strip movable laterally of the impres-

sion-point and carrying an anvil and edge
ounides for the matrix-strip, substantially as
set forth. o | |
34. In a matrix-machine, the combination
of the following elements: A movable die-
carrier provided with a series of type-dies

movable toward a common impression-point,

an impressing device, a movable matrix-car-
riage, feeding devices for advancing the ma-
trix-carriage intermittingly, electro-magnets
controlling said feeding mechanism, an elec-
tro-magnet controlling the application of the
impressing deviece, circuit connections for the

said electro-magnets, including ecirculit-con-

trolling devices, an arm moving 1in unison
with the die-carriage and co-operating with
an index-plate, and the circuit-controlling de-
vices for locating the type-dies and setting in
action the impressing and feeding mechanism.

35. In a matrix-machine, an impressing de-
vice, a matrix-carriage, a die-carriage, an o0s-
cillating sliding lever, one arm attached to
the die-carrier and the other carrying a cir-
cuit-closer, and devieces for determining the
position of the tvpe-dies, electro-magnets con-
trolling a feeding mechanism for the matrix-
carriage, an electro-magnet controlling the
impressing device, eircuit connections forsaid
electro-magnets, and contacts in said circuits
co-operating with the circuit-closer of the
oscillating sliding lever, substantially as set
forth. |

36. In a matrix-machine, the combination

of animpressing device reciprocated in guides,

a matrix-carriage movable laterally of said
impressing device and provided with feeding
mechanism for advancing the matrix-strip on
said carriage, a series of type-dies movable

laterally of the impressing device between

the latter and the matrix-carriage, a feeding
mechanism connected to the matrix-carriage,
and devices for actuating the feed mechanism
and locating the position of the type-dies,
substantially as set forth. |

37. In a matrix-machine, an impressing de-

co-operates to locate the type-dies, and cir- | vice, a series of type-dies movable laterally
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of the impressing device, a movable carriage,
upon which the matrix-strip is supported oe-
neath the type-dies, a feed mechanism for
advancing said carriage, electro-magnetically

controlled an electro-magnetic device con- |

trolllng the 1mpressing dewce a lever carry-
ing the type-dies, an mdex-pl&te with which

Said lever co-operates to locate the type-dies,

circuit counnections, including the electro-
magnets of the iImpressing and feeding de-
vices, and a pin carried by said lever f01 en-
gaging both the index-plate and a circuit-
eontrolling device, substantially as set forth.

38.
oscillating lever carrying type-dies adapted
to present them In succession at a common

point, an impression device operating at such

a point, a perforated index-plate,.a circuit-
closing pin carried by the lever-arm, contact-
points coinciding with perforations of the
index-plate, a matux-ualua ge, a ratchet at-
tached thereto, a pinion, ar matures, and con-
necting deviees for rotating the pinion vari-
able distances, electro-magnets, and electro
connections between said contact-points and
the appropriate magnet, and also between the
contact - points and the impression - device
mechanism, for the purposes set forth.

39. The combination, with a matrix - car-
riage of a matrix-making machine, of a rack,
a pinion, a ratchet-wheel, a retracting-spring
therefor, pawls, armatures, and electro-mag-
nets for turning the ratchet-wheel in one di-
rection, a locking-dog, and a lever for sliding
the ratchet-wheel out of engagement with
pawls and dog to permit said spring to re-
verse the movement and retract the rack, sub-
stantially as set forth.

40, The combination, with a matrix - car-
riage of a matrix-making machine, of a rack,
a pinion, a post therefor, a ratchet-wheel ar-
ranged to turn with and slide on the hub of

the pinion, aslidingsleeve onthe post,aspring

connected thereto and to the ratchet-wheel,
pawls, and means for reciprocating them, and
a lever for sliding said sleeve and ratchet-
wheel to release the pawls and permif said
spring to reverse the wheel movement and
cause the retraction of said rack substa,ntlally
as set forth.

4]1. In a matrix-machine, an oscillating and
reciprocating lever carrying type-dies on one
arm and a circuit-closer on the other arm, a
character - index, and corresponding contact-
points, a matrix-carriage,variable-feed device
therefor, an impression device, electric mag-
nets for operating the feed device and the 1m-
pression device, and sultable electrical con-
nections between said contact-points and said
electro-magnets, substantially as set forth.

42, In a matrix-machine, the combination,
with a series of movabletype-dies and devices
for bringing each type to a common impress-

ion-point, of an anvil located opposite thesaid
impl‘esqion-noint a carriage for the matrix-

strip, a plurality of feedmw devices connected

In a matrix-making machine, a sliding

producing a different feed movement from
the others, electro-magnets controlling the ap-
plication of said feed mechanism, a sepamte
circuit for each of said electro- ma,ﬂ'nets and
circuit-controlling devices in each clrcmt for
throwing either one of the feed mechanisms

into mtion, substantially as set forth.

43. In a matrix-machine, the combination
with a series of type-dies movable toward a
common impression-point, of a lever movable
with the type-dies and co-operating with an

index-plate to determine the position of the

type-dies relative to the 1mp1"essmn~p01nt an
anvil upon which the matrix-strip isimpressed
by the type-dies, a movable carriage for the

matrix-strip, dlfferentlal feed meehamsm Op-

erating upon the carriage to intermittingly
ddvance the latter, a series of electro-mag-
nets operating upon the feed mechanism to
determine the degree of feed movement, cir-
cuit connections for eleetro-magnets, and Cir-
cuit-controlling devices for each electro-mag-

net, co- opelatmw with the lever moving with

the type-dies, substantially as set forth

44, In a matrix - machine, a die- carrier
adapted to locate type-dies successively at
the printing-pointand carryuw, also, a circuit-
controlling device, a series of conta,ets ar-
ranged to eo-operate with said eircuit-control-
ler, a series of electro-magnetic levers having
eucmt connections with smd contacts, a d1f—
ferential-feed mechanism operated thereby
and an impressing device also operated there-
by, substantially as set forth.

45. In a variable-feed mechanism for a ma-
trix-machine, a rack and pinion for plopellmw

the matrix-carriage, a ratchet-wheel arranged

to turn with and sllde on the axis of the pin-

lon, detents, and means for engaging and dis-

engaging them by the axial movement of the
1atol1et Wheel substantially as described.

46. In a feed mechanism, a propelling-gear
and a ratchet-wheel Lurnmﬂ on a common
axlis, pawls for turning the mt(,.het -wheel, and
means for the ratchet- wheel’ 5 axial movement
to engage and disengage said pawl qubstan-
tlally as set forth.

47. In a matrix- maehlne a dle-carrier
adapted tolocate type-dies suc,eesswely at the
printing-point and carrying, also, a circuit-

controlling device, a series of contacts ar-
ranged to co-operate with said cireuit-control-
ler, a series of electro-magnetic devices having
cn*cmt connections with said contacts, and a
differential-feed mechanism opemted there-
by, SUbSt&DtI&H}T as set forth.

48. In a matrix -
adapted to locate type-dies in succession at
the printing-point and carrying, also, a circuit-
controlling device, a series of contacts -ar-
ranged to co-operate with said circuit-con-
troller,
having circuit connections with said contacts
and serving to actuate pawls varying dis-
tances, and a ratchet-wheel actuated thereby

| to provide variable-feed movements, substan-

to said carriage, each of smd feeding devices | tlally as set forth.
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49, In amatrix-making machine, the combi- | same, and connections between said feed

with a die-carrier having different-
spaced dies classified into groups aceording to
the space required by each, of corresponding
groups of character-selecting devices, a ma-
trix-material carriage, a variable-feed mech-
anism forthe same, and connections from said
groups of character-selecting devices to the
feed mechanism, whereby the extent of feed

is dependent on the group of characters to

which the selected die belongs. -

50. In a matrix-making machine, the com-
bination, with a die- depre%smg‘ devwe, of a
die-carrying levercarrying differently-spaced
dies, classified into groups according to the
space required by each adapted topresent the
dies in succession to the depressing device, a

character-board having its characters classi- |

fied into groups corresponding to tlie groups
of dies forming with said lever, the means of

selecting -the characters, a matrix-material
carriage, a variable-feed mechanism for the |

mechanism and the groups of characters,
whereby the extent of feed depends upon the
group of chameters to which the selected die
belongs

- 5l. In a matrix-making machine, the com-

“bination, with a die-depressing device, of a

carrier for bringing the dies in succession to 3o

the die- deplessmn* device, having its dies

classified into groups according to the space
‘required for each, matrix-material carriage,

a variable electro-magnetic feed mechanism
for the same, electrical contacts correspond-
ing to each group of dies, and connections
from the same to the feed mechanism,through
which are produced the requisite feed move-
ments for each group of dies.
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