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To all whom it may concern:

DBe 1t knovwn that I, GEORGE A. GOODSON, a
citizen of Canada, residing at Minncapolis, in
the county of Ilennepin and State of Minne-
sota, have invented certain new and uscful
Improvements in Electro Matrix-Machines;
and 1 do hereby declare the following to be a
full, clear, and exact desceription of the inven-
tion, such as will enable others skilled 1n the
art Lo which it ELppel‘mms to make and use
the same.

My invention relates to electro matrix-ma-
chines, and has forits object the improvement
of the machines shown and deseribed 1n my
application for ILetters Patent No. 207,790,
filed March 20, 1888; and it consists of celtmu
peculiarities of construction in the electro-
magnetic devices for controlling the stops for
the escapement-lever and the other electro-
magnetic devices employed in such machine,
whereby the action of the die-depressing de-
vicelis socontrolled thata die will be depressed
after the matrix material has been advanced
the requisite distance to secure the proper
relative impression of said die in respect to
the other impressions 1n the same line, and
also retain the stops and escapement 1n their
proper positions, holding them from move-
ment until the nimpression has been made.

In the drawings, Figure 1 1s a top plan view
of one form of apparatus embodying my in-
vention, a part being brolken away. Ifig. 2 1s
a detail view of a portion of the apparatus.
Fig. 3 is a longitudinal vertical section of the
entire ma,chme, and Ifig. 4 1s an enlarged view
of a portion of the maehine. Fig, 5 is a dia-
grammatic view showing the course of the cir-
emts

In the drawings, 1 represents the bed- -plate
of a matrix- 111.-:1(3]1111(—3, provided with suitable
raised portions and depressions to support
and contain the parts of the apparatus.

2 is a character-board or index-plate pro-
vided with suitable contacts 5.

4 1s a die-alignment bar pivotally mounted
on a sliding block 5, permitting universal
movement of said bar in a horizontal plane.
The die-alignment baris provided with a con-
tact-point 6 and head-piece 7 adjacent to the
index-plate, and at its opposite end with a

0, arranged in suech manner that by placing

the contact 6 of the die-alignment bar over
the contact of the character-board correspond-
ing to any character the die of such charvacter
will be brought over an aperture 10, called the
“common center” or “printing-point,” in the
printing-plate 1{. Beneath the printing-plate
is a matrix-material carvriage 12, provided
with means for supporting said material in
position to be struck by a die when thesame
is pressed through the aperture 10 at the
common center and with means for feeding
the matrix material to form anew line. This
matrix-material carriage is provided withone
or more springs 13, attached to a base of re-
sistance on the bed-plate 1, which tends to
draw the saidcarriage with a steady tension.
The carriage 12 1S 4150 provided with a rack-
bar 14, which engages a pinion 15 on a stud
16 at the rear end of the machine. Upon this
stud is mounted a ratchet-disk 17, over which
swings an escapement-lever I, to which is plv-
oted a stop-lever I.” above the center of the
disk. The lever I. is provided with a pawl
18, which engages the disk and holds it from
101,&131011, and the lever I has a similar pawl

| 19, which is in position to engage the disk

when the pawl 18 of lever 1. is withdrawn
from engagement with said disk. On lever
I, is an armature, and a magnet IL 1s located

in position to attract said armature and with-

draw the pawl 18 from the disk and engage
pawl 19 with the same. 1The lever Liis pm-
vided with a T-arm, in which is located &
slot 20, and the lever I.” 1s provided with a
pm 21, playing in the slot.  When the lever
1.7 is en oaced with the disk and the said disk
diseng .-;15}'0(1 by lever I, the tension of the
Springs 15 causes said disk to revolve, carry-
ing with it the lever I.”. The lever L."is pro-
vided adjacent to its free end with step-like
notches, which are adapted to engage a num-
ber of stops 22, arranged in line and each
adapted to permit a different movement of
the lever L and ratchet-disk. Thescestops 22
are adapted to be raised 1nfo position to en-
caoe the lever I by means of a seriesol mag-
nets M M7 M2 MP MY, the armature-levers of
which are connected at one end with said
stops. T'hese magnets and stops correspond

die-carriage 8,in which are mounted the dies | to groups into w hich the characters of the
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ehal‘aeter—bo&rd ar

1nge :
Coﬁti%%liifgefl tmth each of said groups of
aCls except one. The charactan )
@]’r g Ao} L . ¢ ﬂetelS Of thG
‘o (;;ili?ielt borf-‘ud are divided into eroups, ac-
each ch alf?otthe F‘ringmg“sl)a-ce required for
| vracter, and the contaets
S PO Ty 1tacts of the char-
23;?5022(%1“1_?;5 the greatest space are not
ed with any maenet: 1 { |
char: e o HASEES Dut when gneh
haracter ig 8! 1_11ted the lever 1.’ ig pPermitted
A stationary S‘rofl ?lglgeﬂ%}f and strikes against
e o B - _¥When a character
uiring ~.- ‘ GratLOL Te-
gpaé:gl:?s a Cfl taln number of printing-units of
e ﬂse ected by the character-gelectino
of that 0‘116 Hagnet connected to the contacts
qtob ghl‘otgf?luéj 11? energized and the proper
g | p O enﬂ‘ﬂ{]‘e “he 1 T 4
yorm? PN Sl . eVver ]-_1 ‘-],nd
%;ﬁggt ‘ﬁ% 031.11&%%3 to be fed the 1*eq11i1*e.dzlis-
? 16 CIrcuit 1 , 1 .
[fhl‘[)ﬂ”‘] ] | 1 each cage passing
ol 16 1agnet 1, as horeinafter
5001, 48 Diereinatter fully

(.[GSGH[)O(L A releasing the lever T, and the

ratehet-digk.

The dies may be depressed after they have
been brought over the common center in any
desired way. I have shown a construction
for depressing the same, consisting of the
plunger 30, mounted in suitable guidesabove
the common center and connected to a verti-
cally-disposed toggle-lever, the upper end of
which 1s pivoted in the standards 32, secured
on the frame of the machine. Adjacent to
this toggle-lever is a solenoid P, provided
with a movable core 33, reciprocated longi-
tudinally by means of a crank 35 on a con-
stantly-rotating shaft, to which power is ap-
plied. An armatuie 36 is located in the for-
ward end of said solenoid in position to be
attracted to the movable core 33 and iecipro-
cated with it when said core is energized by
passing a current of electricity throngh the
same. The toggle Q is connected to the ar-
mature 36, and it will thus be seen that when
the solenoid is energized the toggle-lever will
be drawn toward the same, depressing the
plunger 30 and forcing the die, which has
been brought beneath the same, into the
matrix material. |

In the matrix-machine here shown I have
a matrix-material carriage, which is under
tension, as in my former application. This
carriage is controlled by the escapement-le-
ver L L7, which has different amplitudes of
movement, according to the stop employed,
to engage the notched lever connected with
the escapement, and the stops are controlled
by the magnets M M’ M*M? MY These mag-
nets are of horseshoe orother usual form, and
each one has one or both of the legs of the
core provided with two coils, which are pref-
erably placed one over the other upon the
core, as indicated In the drawings. These
double coils are made of wire of different
s1zes, so that the one will act upon the arma-
ture with greater force than the other, and
the two ave so proportioned in respect to each
other and to the retracting-spring of the ar-

¢ divided, one magnet De-

|

| 3 o :
t!le SPring, but will hold it
when it is in its
:;l?fﬁllln%g‘%}et 0116_01‘ both of the legs of the
: ¢ 8 l*el OL operating the escapement-levar 1
4 2> AlS0 provided with two coils of like char-

manner.
ture in the armature m, which extends within

the range of movement of the toggle-lever Q

?(—(331?1*61 il_arV}l?g‘ & l{ke }*elation to the armature-
Cracting spring and to each other. The eir-
Cutls of the finer coils of the stop-magnets
;L;d of the escapement-lever nmgnét alg tile
o ?éesz}ts‘rtlilﬁse‘of_ my former application—that
e b y , there 1s different cireunit from the

ex-board of the character-selectine devic S
to the finer coil of each magnet, and ?llése 01?-
Culls have a common l‘etﬁ‘l‘l}*-(}jil‘(}[l‘ib p’t‘s‘signﬂ'
through the finer coils of the e%e‘tpem;ﬁt lo-
VEr magnet. *- o o
. T.‘,ﬂl-e Mmature-lever_ Liis provided with an
WUC arm {, extending from the lever he.

tween the contact-points 2 and . The con-

tact-point x is connected with the coils of a
magnetb N, which is located in this instance, as
in my former application, above the solenoid
P of the die-depressing device. 'The contact-
point v is connected with one of the contact-
points nof a circuit-breakerlocated, as shown,
near the magnet N. The other contact-point
n’ is connected with the coil of the solenoid
P of the die-depressing device, and the return
portion of the circuit passes through the
coarser coils of the escapement-magnet ICand
each of the stop-magnets. The incoming part
of these two circuits is by way of the escape-
ment-lever L. I/ and the elastic arm [ con-
nected thereto. | -

An armature m is supported within the
field of forceof the magnet N In any suitable
A rod p passes through an aper-

of the die-depressing device, and 1s connected

‘to the contact-point nor »n” in such a manner
that when the said rod is struck by the tog-
gle-lever and moved the contacts n and »n’
will be separated. A spring 9’ restores the

rod p to its normal position after movement,
and a stronger spring m’ engages the arina-
ture m and holds it normally away from the
magnet N, but not with sufficient forece to
cause 1t to resist the action of the magnet.
In the drawings I have shown two forms ol
constructing the contacts n »n” and rod p. In
Ifig. 2 the contact n is shown as made inte-
gral with rod p and held in contact with n” by
the spring p’. In FKig. 5 the contact n is lo-
cated on the free end of a flat spring, which

holds it in contact with »n’, and the rod p

bears against sald spring in position to sepa-
rate the contacts. The aperture in the arma-
ture m 1s of such form that when the said ar-
mature is moved away from its magnet by the
force of the spring m/ the rod pwill be firmly
oripped by the walls of said opening and held
from movement. When the armature is
drawn up to the magnet N, the rod will He re-
leased. It will thus be seen that if the rod p

“mature that the coarser coil will not be able

18 struck by the toggle-lever while the arma-

to move the armature when it 18 retracted by | ture m is away from its magnet the rod will

0 against the spring
POsition nearest the poies of
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be moved longitudinally, the contaets n and | ing the cireult.

n' separated, and the rod held in such posi-
tion by the armature m until the passage of

a current through the magnet N draws the

armature to it, when the rod will De released
and restored to its normal position by the
force of spring p’. -

In Fig. 3 T have shown the arrangement of
the circuits for operating the devices em-
ployed. A A7 A*A® A'are circuits extending
from the character-board through the outer
coils of the magnets M M’ M2 M? MY, through
the esecapement-magnet IS, to the source ol
clectrical energy W. (Not shown.) the

other Dranch of this circuit extends from the

source Y to the contact-point of the charac-
ter-board. -

An independent cirecuit B (shown in arrow-
head lines) extends from the source 7Z through
the escapement-lever I, flexible arm [, contact
v, and through magnet N to source. This
cireuit is normally closed; but when the es-
capement-lever 1. is drawn to its magnet Is
the arm ! will -break the circuit at contact-
point @ and make a branch cireuit C (also

shown in arrow-head lines) at 77, which will

nass through the contact n 70/, through solen-
oid I, and thence through the inner coils of
the leg L of magnet IC and all of the escape-
ment-magnets, thence back to the source.

A circuit A® extends from the character-
board through the inner coil of the leg A/,
magnet K, and then back through the outer
coil of said magnet to the source of electricity
for actuating the escapement-magnet and le-
ver when the lever 1. is permitted to engage
the last stop, which is stationary and not
actunated by any magnet. Inorderto provide
the same resistance in the civeuit A® as In

cireunits A A/, &e., the cireuit passes through

the inner coil of magnet I, as before indi-
cated. On closing one of the circuits A A,
&e., at the index-plate a current Is sent
through one of the stop-magnets, raising the
corresponding stop and enervgizing the es-
capement-magnet, moving the escapement-
lever, and releasing the escapement. The
ratchet-wheel of the escapement moves un-
der the tension of the matrix-material car-
riage as far as permitted by the stop. The
movement of the escapement-lever breals the
circuit through the magnet N, as before de-
scribed, and closes the cirecuit C through the
contacts 7 7/ and solenoid P of the die-de-
pressing device and the inner coarser coils of
theescapement and stopmagnets. Astheforece
of the currents through these coarser colls 18
notsufficient tomovethe armaturesof thestop-
magnets when they are retracted by their re-
tracting-springs, they will not be affected; but
the armature of the magnet which is alrcady
depressed will be held from retracting, and
the stop and escapement lever will remain
stationary. When this current is thus closed
through the die-depressing device, the toggle-
lever will be actuated, thereby striking the

The eireuit through magnet
N having been previously broken, the arma-
ture 70 will hold the rod p in the position into
which it is foreed by the toggle-lever. As
soon, however, as the cireuit 18 broken, the
stop and escapement lever I will be released,
and the cireuit B, through lever . and mag-
net N, will be made, thereby drawing baeck
the armaturem and releasing the rod p, whieh

rostores the contacts o n/ to their normal po-

sition, and the circuits and connections are
again in their normal conditions.

When the eireuit A% through the escapce-
ment-magnet K, is closed, the armature L 1s
drawn down, permitting thelever 1. its great-
ost range of movement, the arm [ breaking
the eircuit at 2 and making the branch eireuit
at 1, as before deseribed.

What I elaim, and desive to secure Dy Lot-
ters Patent, 18— h

1. The combination, with a matrix-material
carriage, of an clectrically-controlled escape-
ment, cleetrically-controlled stops, aciveuit tor
the cleetrie controlling devices of sald sto S
and escapement, and a supplemental cireull
for said eleetrie deviees, substantially as de-
seribed.

o The combination, with the matrix-mate-
rial carviage, of an clectrically-controlied es-
capement, a circuif for the electric controlling
devices, and a supplemental eireunit therefor,
substantially as deseribed.

3. The combination, with the matrix-mate-
rial carriage, of an escapement therefor, elec-
trically-controlled stops for said escapement,
independent electric connections for said stop-
controlling devices, and a supplemental elee-
tric eirenit common to all of said controlling
devices, substantially as deseribed.

1. Thecombination, with a matrix-material
carriage, of an cleetrically-controlled escape-
ment, electrically-controlled stops, the said
controlling devices being each provided with
one coarser ot weaker coil independent of the
other or main coil, a ¢ircuit through the main
coils of the cleetric controlling devices of said
stops and escapement, and a supplemental
cireuit through the coarser or weaker coils of
said electrie controlling device, substantially
as described. -

5. The combination, with a matrix-material
carriage, of an clectrically-controlled escape-
ment, clectrically-controlled stops for said es-
capement, a circuit for said clectric escape-
ment, having a branch for each of said stop-
controlling devices, said ecircuit being pro-
vided with a eircuit-closer for closing the cir-
cuit through any one of said branches, and a
supplemental circuit through said esceape-
ment-controlling deviee and all of said stop-
controllingdevices, substantially as described.

6. The combination, with a matrix-material
carriage, of an electrically-controlled escape-

ment, electrically-controlled stops for said es- -

capement, a circuit for said cleetric escape-
ment, having a branch for cach of said stop-

rod p, separating the contacts n 7/, and break- { controlling devices; said cirveuit being pro-
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vided with a ecircuit-closer for closing the cir- | device, normally open, said circuit being pro-
cult through any one of the branches,asupple- | vided with an automatic circuit-closer oper- zo
mental circuit through said escapement-con- | ated by the escapement and a circuit-breaker
trolling device and all of said stop-controllin g { operated by a moving part of the die-depress-

5 devices, said supplemental circuit being pro- ing device, and a gripping device for holding
vided with an automatic circuit-controller | the circuit-breaker in open position, substan- _
operated by the escapement, whereby the tially as desecribed. 25
closing of a eircuit through the escapement- 8. Thecombination, with the solenoid P and

controlling device and one of the branch cir- | the magnet N, of the contact-points n n’, the

1o cuitsconnectedtherewith automaticallycloses | armature m, the rod p, passing through the

the supplemental circuit through the escape- | armature m, and the toggle-lever Q, adapted
ment-controlling device and all of the stop- | to engagethe rod p,substantially as described. 3o

controlling devices,substantiallyas deseribed. In testimony whereof I affix my signature in
/. T'he combination, with a matrix-material presence of two witnesses.
15 carriage, of an electrically-controlled escape- GEORGE A. GOODSON.
ment therefor, an electrically-eontrolled die- Witnesses:
depressing device, a circuit through the elec- . G H. WHITAKER,

tric controlling device for the die-depressi ng | W. 1. CHAPMAN.,
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