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UNITED STATES PATENT

OFFICE.

GEORGE A. GOODSON, OF MINNEAPOLIS, MINNESOTA, ASSIGNOR TO THE
MINNEAPOLIS ELECTRO MATRIX COMPANY, OF SAME PLACE.

MATRIX-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent No. 414,400, dated November 5, 1889.
Application filed March 20, 1888, Serial No, 267,786, (No model.)

e -

To all whom it may conceri:

Be it known that I, GEORGE A. GOODSON, &
citizen of Canada,and a resident of the cityof
Minneapolis, ¢county of Hennepin, State of
Minnesota, have invented a certain new and
useful Improvement in Matrix-Making Ma-

- chines, of which the following is a specilfica-

IC
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~ of the entire machine.

40

tion, reference being had to the accompany-
ing drawings.

My invention relates to matrix making, and
is in the nature of an improvement on the in-

vention set forthin an application, Serial No.-

939,735, filed May 31, 1887, and my former ap-

plication, Serial No. 259,257yfiled December |

98, 1887. The general principle of the con-
struction and operation is substantially the
same as in my former applications; but the

“mechanism for forcing the type-die into the

matrix material when at the common printing-
pointisradically different, an electrically-act-
uated depressing device having been substi-
tuted for the eccentric cam shown in my last
preceding application. There are also some
minor changes in the other electrical fea-
tures. | |

My invention consists in- the construction
hereinafter fully described, and particulariy
pointed out in the claims.

In the drawings,
like parts throughout, Figurelis a plan view
Fig. I1 is a vertical
cross-section on theline X X’ of Fig. 1. g,
111 is an end view of IFig. I, and Figs. 1V and
V are sectional views of modifications. Ifig.

V1 is a partiallongitudinal vertical section of |

the machine. Fig. VIILis an enlarged view of
the automatic circuit-controller.
1 is the bed-plale; 2, the character-board or

index-plate, provided with a series of aper-.

tures having a contact-point z beneath each;
3, the combined key-lever and die-alignment
bar, provided with a contact-point y at one
end; 4, the die-carriage attached to said bar
and having aseries of type-dies z correspond-
ing to the apertures of the character-board,
the said bar being pivoted at w to a sliding
block V, mounted in suitable guides on the
bed-plate; 5, the die-carriage seat, provided
with a countersunk hole a at the common

‘50 center or printing-point; 6, the matrix-car-

like letters referring to

J

riage; 7, the cap-plate; 8, the rack-bar at-
tached to the matrix-carriage; 4, the cy-
lindrical ratchet-wheel,provided with a pinion
engaging said rack-bar; 10, the lever for rais-
ing the ratchet-wheel out of engagement with.

its operating-pawls; M M’ M/, the series of

independent magnets; N N’ N”/, their respect-
ivearmatures; P P’ P’/, their respective pawls;

11, the series of brackets for supporting the

free ends of the armatures; 12, the series of

retracting-springs; 13, the seriesof pawi-stops;

14, the locking-pawl; 15, the three -point
switch normally closing a circuit through the
magnet M; 16 and’ 17, the ecircuit-closers for
closing cireunits through the magnets M’ and
M’’, respectively, and 18 is the plunger, all
substantially as in my last preceding applica-
tion.

.~ The switeh 15 is composed of the pivoted
armature-lever R, having contact-points on
its free end, the electro-magnet 3, contact-
strips 7 7/, and the retraction-spring Q. The
circéuit-closer 16 is composed of the pivoted

| armature-lever R’, having a contact-point on
one side of its free end, the electro-magnet 8,

the retraction-spring Q’, the contact-strip '/,
and the stop ¢, and the circuit-closer 17 is
composed of pivoted armature R, having a
contact-point on one side of its free end, elec-
tro-magnet S/, the retraction-spring Q’’, the
contact-strip /7, and the stop g’, all identical

with my former machine.

The electric circuits and their connections
are partly the same and partly different, as
hereinafter described. |
- T will now describe my improveinents.

To the cap-plate 7,1 secure in any suitable

way a proper support 19 for a toggle-lever 20.
The lower.end of onearm of thisleveris pivot-

ally secured to the plunger 18, and the upper

end of the other arm is pivotally secured to

a cross-rod 21 in the supporting-standard 19.
This cross-rod constitutes the base of resist-

anece for the togole-lever, the lower end being

free to move and carrying with-it the plunger
18. The lower end of this plunger passes
through a hole in the cap-plate 7, directly in
line with the common printing-point, and 1ts
upper extremity is preferably held in a suit-
able guide, as 22, fixed to the standard 19,
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| gle—level moyvement.
fly-wheel 26 and a driving-pulley 25, coupled |

1O

The support 19 must be made in such a man- |
ner as to allow the free movement of the tog-

ole-lever.
On some suitable support, as 23, is mounted
a constantly-running shaft 24, arranged at
right angles to the Veltmal plane of the tog-
T'o this shaft 1s ﬁhed a

toasourceof motion. (Notshown.) The shaft
1s kept in constant motion.  On the shaft 24
is also a crank or eccentric (a crank-disk be-
ing shown) 27. As shown, the support 23 for

- this crank-shaft 24 is a heavy plate secured

20

25

to the cap-plate 7 and the lower part of the

standard 19. Between the crank-shaft and

the toggle-lever, with one end in proximity to
‘the toggle-lever when in its vertical position, -

1s placed a solenoid 28, having a hollow axis.
As shown, this 18 secured to the plate 23 and

the standard 19, and an opening or hole is

formed through this standard in line with
the axis of the magnet. Two separate pieces

of soft metal 29 and 30 constitute the core

and armature of this magnet. The armature

29 1s comparatively short, and its outer end
18 directly or indirectly pivotally connected
- As shown, this con-

to the toggle-lever 20.
nection 18 made through a brass section 31,

~which 1s scerewed into the soft-metal block

30
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after a stroke.

29 at one end and pivotally attached to the
toggle-lever at the other. The core 30, as
shown, 18 comparatively long, and its ounter

end is connected by the connecting-rod 32 to

the crank-pin on the crank-disk 27. When
the crank and the toggle-lever arein their ex-
treme positions at their

are separated a distance about equal to the
throw of the c¢rank, and when the crank has
moved around one hundred and eighty de-
grees into 1ts nearest position to the toggle
the inner ends of the two parts are either
together or in close proximity. It is neces-
sary at least that they should come within
the field of each other’s attraction when the
crank 1s nearest to the toggle. It is evident
that if a current of electricity be passed
through the solenoid 28 the parts 29 and 30
will cling together and be reciprocated by the
crank on the shaft 24.

33 is a spring, which may be attached at one
end to some ﬁxed support, as the standard 19,
and at the other to the toggle-lever, for the
purpose of retracting it to 1ts normal position
This spring, however, is not
necessary, as the movement imparted to the
part 30 by the crank will force the toggle back
to its normal position.

To make surethatthe part 29 will be set free
and the toggle be allowed to return to its nor-
mal orinoperative position after every stroke,
the toggle is made to break its own &ctuatilw—
circuit when it reaches its vertical position by
oper ating a suitable circuit-breaker. A mech-

anism for the purpose 1s shown at 34, 35, 36,

37, and 38, of which 34 1s a pivoted armature-

- lever having an arm projecting into the path

armature-lever.

farthest distance
apart, the inner ends of the parts 29 and 30

414,400

of the togglein the proper position to bestruck
by the same when it reaches its vertical posi-
tion. 35 is an electro-magnet on a different
circuit in the properr elanve position to draw
the armature-lever in a direction contrary to

70

the movement imparted by the toggle-lever.

36 is a piece of hard rubber or other insulat-
1ng material secured to the upper end of the
37 1s a contact-strip secured
to the outer end of the hard rubber, and 38
18 a conductor fixed to the binding-post 39

and having contact with the contact-strip 37. .
The ma,u-net 55 may be supported in any suit-
CASs
‘shown it is supported from the standard 19

able way and in any convenient position.

and the end support 40 of the solenoid 28.
It 1s desirable to have the base of resistance

21 of the toggle adjustable to a limited extent
Ido
“this by malking the holes or seats in whichthe -
rod 21 rests slightly greater in vertical diam-
eter than the diameter of the rod and provid-

forvarying the depth of die-impression.

ing set-screws 41, which will work in screw-

threaded seats in the top of the standard 19,

for varying the points of resistance, and I
provide wedges 43 for holding up the rod.

5

90

This construction for depressmﬂ the dies

tforms the subject-matter of another applica-

tion, filed February 7, 1889, and given Serial

No. 299,023, in which it is fully deseribed and

95

c¢laimed, and 1is claimed only in combination

with other elements in this application.

connections have been described.

‘The.
operation of this mechanism will be clear as’
soon as the various electrie eircuits and thelr- i

T'he three-pointswiteh 15 and circuit-closers

16 and 17 are mounted on a wooden slab A,
which may be a part of the supporting table
or frame on which the machine rests for Con-
venient insulation.

It may be noted in explanation of the fig-

105

ures that the solid arrow-head lines, the .

broken arrow-head lines, and the dotted lines
respectively represent. different circuits, the
currents in each case passing in the dlrectmn
of the arrows.

ITO

The full arrow-head lines represent -alocal

circuit and its branches through the index-
plate and the electro-magnets S, S’, and S’”.
Of these there is a common outgoing con-
ductor B from a source of electricity (not
shown) through the magnet S to the bed-pl&te
1,and throuﬂ*h the same to the platinum point
on the key-lever 3, and as many return-wires
as there are different classes of type-dies, the

platinum points in the respective character-

seats on the index-plate connecting with one
or the other of these retum-mres, according
to the number of units of space required, as
Is fully set out in my former applications. In
the drawings three return-wires are shown,
of which C represents the return-wire for the
one-unit group of characters and passes di-
rectly from the index-plate back to the source.
C’” represents the return-wire of the two-unit
group and leads from the characters to the

| magnet S’, and thence to the source, and ¢’/

v
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represents the three-unit wire, leading from
the character-board to the magnet S/, and
thence to source. | |

The dotted lines represent circuits passing
through the circuit-closers 16 and 17 for op-
erating the feed-magnets M’ and M”. Of
these, D répresents the common outgoing wire
from source of electricity, (not shown;) D/,
the branch passing through '/, R’, to M';
D’ the branch through '/, R, to M"’; K,

 the common return-wire, and E’ and E’’ its

20

30

35

branches from M’ and M’’, respectively.
The broken arrow:lines represent an inde-

pendent cireunit always passing through the

three-point switch 15, and which In the mnor-

mal position of the switch is closed through |

the magnet 35 and the feed-magnet M, but
which may be closed through the solenoid 23
and the circuit-breaking mechanism 37, 38,

and 39." Of the wires making this circuit, I

is the common outgoing wire from source of
electricity (not shown) to the switeh-lever R.
F’ is the branch from the contact » through
the magnet 35 and the feed-magnet M; F”/,
the branch from the contact +' through the
magnet 28 and the circuit-breaking mechan-
ism 37, 38, and 39. G’ is the branch of the
return-wire from magnet M, and G’ 1s the

return branch from the contact 37 on the cir- |

cuit-breaker.

The operation is as follows: The normal
condition of the branch ¥’ G’ of the local
circuit I G is closed at » through the mag-
nets 35 and M, while the normal condition of
the branch F’’ G’/ through solenoid 28 and

- the cireuit-breaking mechanism 37, 38, and

40

39is open at7’. The norwmal conditionof the
local circuitandits branches B C, &c., through

the character-board is open at the contact- |
points on the character-board. Thearmature

N istherefore drawn to its magnet M, and the

armature 34 isdrawntothe magnet 35,and the

45

_50

60

contacts 37 and 38 are together. Now, when
the local circuit through the magnetSis closed

by theselection of acharacteronthe character-
board, the branch F’ G’ through 35 and M is

broken at the contact 7, setting free the

~armatures 34 and N and closing the branch

/7 G’ through the solenoid 28 and the eir-

cuit-breaking mechanism 37, 38, and 39. The
‘golenoid 28 is therefore magnetized for an in-

stant and the toggle is drawn to ifs vertical

position, making the stroke on the type-die.
On reaching its vertical position the toggle

strikes the projecting arm of the armature
34, separating the contacts 37 and 38 and

breaking the cireuit F”” G’/ at that point.
This circuit then remains open until the local

circuit through 8 is broken by retracting the
key from the character-board. The instant

that is done R is retracted by the spring Q,

the circuit ¥/ G’ is again closed at 7, and the

‘magnets 35 and M are magnetized, drawing
“up the armature 34 and N, and through the

pawl P and its connections moving the matrix

‘material along the line a distance of one

' ture 34 is drawn to its magnet 35 the con-

circuit F’’ G’ through these contacts, and
the solenoid 28 is,in its normal position, open
at /. The act of selecting the character on
the index-plate or charvacter-board brought
the type-die to the common printing-point
directly under the plunger 18, in virtue of
the construction as fully set forth in my
former application. As stated, the matrix-

normally-closed branch F’ G’ of the local eir-
cuit through the feed-magnet M whenever
the key is withdrawn from the contact or the
character-board. Thisocecurs,therefore,while
the hand is being moved to select the mnext
character. 1f the character selected requires
‘more than one unit of space, the branch

closed and-another feed - magnet will be
brought into play, moving the matrix material
the requisite additional disfance.” The feed-
‘magnets, as shown, are three in number, the

magnet M/’ movesits pawl two unitsof space.
If, therefore, a two-unit character is selected,
the branch local circuit B C’ is closed through
magnet S/, which draws the armature-lever
R’ to contact »’’ and closes the circuit D’ B’
' through the feed-magnet M’, and in a similar
manner a three-unit character closes B C"
through S/, drawing up R’’ to '/, closing
the ecircuit D/’ E’’ throngh M”’. Additional
feed-magnets and circuit-closers may be used,
if desired, but are unnecessary, as the three
 sets arranged as herein set forth make a com-
plete system.

It must be understood that the gist of thé
the invention for producing the depression

stantly-reciprocating core 30 and the inde-
pendent armature 29. A stop-and-start mo-
tion, which is very quick to start and very
quick to stop, is thus obtained. This issome-
thing very difficult to obtain. The power
which reciprocates the core 30 18 made to do
the work of depressing the die. The mag-
netic power simply holds the core and arma-
ture together. A comparatively-small mag-
net and comparatively-small core and arma-
ture may therefore be used, and the time re-
gquired to magnetize and demagnetize is cor-
respondingly short. If attempt were made

magnetic attraction, the magnet and its ar-
mature would have to be so large as to make
demagnetization very slow. It would take it
too long to let go. DBy my construction con-
tacts cannot be made so fast that the depress-
ing device will not be actuated and let go
after the stroke. |

" Modifications can be readily made in the
means of communicating the motion fromthe
armature 29. For example, instead of a tog-
gle-lever I may use an ordinary pivoted le-

space-unit. At the same time that the arma- | ver 44 and have its free end bear against an

to operate the depressing device solely by

tacts 37 and 38 are brought fogether by the

70

75

carriage is moved forward one unit by the .

80

through the proper circuit-closer will be

Q¢

magnets M and M’ each throwing its respect-
ive pawl through a one-unit space, while the

00
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of the plunger and the die lies in the con-
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extended head 45 on the plunger, as shown
in Fig.
altOﬂ‘ether ‘and substitute a cam, as shown in
Fig. V the eam 48 belng 0pemted from the

independent movable &rnmture 29 through

any suitable connection, as the rack 47. The
toggle-lever 20, the pivoted lever 44, and the

cam 48 may be broadly designated as *“de-
pressing devices,” and are so referred to in |

some of the elanns herein set forth. Other
minor modifications in other features of the
construction may be made without departing
from the spirit of my 1invention.

44 ig a tension device ‘consisting of a set-

screw and coiled spring, which may be used,
if desired, for applying a variable ['eSIStdIlCe |
to the circuit-breaker armature 34 by an in- |
crease or decrease of pressure upon one side:
of the lever 44 about its pivot.

What I claim, and desire to secure by Let-
ters Patent of the United States, 18 as fol-
lows:

1. In a matrix-making machine, ‘rhe combi-
nation, with the dies, of a sglenmd a Con-

stantly-reciprocating core within the same,

a movable armature within the magnet-field
of said core and adapted to depress one of

said dies when attracted by the reciprocat-:

ing core, and means for making and break-
mg the circuit of said solenoid, as set forth.

. In‘a matrix-making machme, the combi-
na,tlon with the dies, of a solenoid, a con- |

Stanﬂ) -reciprocating core within the same, a
toggle-lever provided with an armature within
the magnetic field of the reciprocating core

and adapted to depress one of said dies when

operated by the attraction of the core, and a
cirenit-controllerin thecircuitof the solenoid,
as described.

3. The combination, with a matrix-mate-
rial carriage, of a die-depressing device, a

die-carriage for aligning type-dies under said
depressing device, a solenoid havin g a con-
stantly-r emprocatm o core coupled to a source

of motion,an independent movable armature
within the field of said core and connected to
said die-depressing device, and means for
making and breaking an electric circuit
throun'h sald solenmd substantially as de-

seribed.
4., The cowmbination, with & matnx—mate-_

rial carriage, of a plunﬁ'er mounted in a suit-

able guide, a die-carriage intermediate said

carriage and plunger, a toggle-lever having

one end gsecured to a base of resistance and

the other to said plunger, a solenoid having

a movable core, an independent movable

armature within the field of said core and
attached to said tog gole-lever, a constantly-

running shaft, a connectmﬂ-rod from the
crank on said shaft to said core, means for .

closing an electric circuit through said solen-
oid, and a circuit<breaker in Sd:ld solenoid

-011'011113 operated by said toggle-lever, sub-

stantially as described.

5. The combination, wﬂah a matmx—mate—l

414,400

rial carriage, of electro-magnetically - eon-
IV; or 1 may dispense with a lever |

trolled feeding devices for the same, a die-

carriage, an electro-magnetically-controlled
“die-depressing device, electric connections 7o

for said feeding devices, including a cireuit
having one branch normally closed through
one of said feeding devices and another

| branch normally open through the solenoid
of the die-depressing dewee, and a switch 75

for shifting the current from the feeding-
magnet to that of the depressing -de-vi..ce,-sub-
Stant1a11y as deseribed.

6. The. combination, with .a matrix-mate-

rial carriage, of electro magnetically - con- 8o

trolled feeding devices for the same, an elec-
tro-magnetic -die-depre‘sSing devi.ee, electric
connections for said feeding devices, includ-
ing a cireunit having one branch mormally

closed through one of said feeding devices 8s

and another branch normally open through -

the solenoid of the die-depressing device, an

electric switch for shifting the current from
the feeding-magnet to the solenoid of the

die- depressmn' device, and a cireuit-con- go

troller for making and breaking an electric

| circuit through sa,ld smt(,h Stlbstantlally as
described.

7. The combination, Wlth a matmx—mate—

rial carriage, of eleetro magnetic feeding de- 9 g

vices for the same, an electro magnetic dle—

depressing device, mcludmw a 011-01111: hav-

ing one branch normally elosed through one
of szud feeding devices and another b1 anch

normally open through said electro-magnetic 1oc '
die-depressing device, an electric SWltGh for
‘shifting the current from the feeding device

to the d1e-depregsm? device, a bar pI‘OVIde
at one end with a die-carriage and at the

other end with a hand-key having a contact- 103

point, an index-plate having key-seats cor-

responding to  sald type-dies and having
contact-points adjacent thereto, and an elec-

tric circuit mormally open through said®

switch and the contact-points on said index- 110

plate, substantially as described.

8. The combination, with a matrix-mate-
rial carriage, of electro-magnetic feeding de-
vices for the same, a die-carriage, an electro-

magnetic die-depressing device, an electric 113

circuit having one branch normally closed
through one of said feeding devices and an-
other branch normally open through said
die-depressing device, an electric sw1tch for

shifting the current from one branch to the 120
other, a cireuit-controller for making and

breaking an electric circuit through said
switeh, a circuit-breaker in -sald normally-

open branch operated by said die-depressing
device, and an electrie ¢ircuit-closer on said 1235
‘normally-closed branch operating to restore

said circuit-breaker to its mormal pOSlthll

-substantially as described.

GEORGE A. GOODSON
In presence of—
JAS. F. WILLIAMSON,
EvMMA F. ELMORE,
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