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‘ing-frame of a matrix-machine.
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1o all whonv it may coneceriv:

Be it known that I, GEORGE A. GOODSON, &
citizen of the Dominion of Canada, residing
at Minneapolis, in the county of Hennepin
and State of Minnesota, have invented cer-
tain new and useful Improvements in De-
vices for Converting Motion; and I do hereby
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

My invention relates to mechanism for ob-
taining a. reciprocating motion at intervals
for depressing dies, punches, and other tools,
and for any purposes for which it may be
found available; and it consists in certain
constructions whereby this result i1s accom-
plished, and also whereby the movement to
effect the depression of the die, punch, or
other 100l or machine is controlled by electro-
magnetic devices, so that the closing of a cir-
cuit through the controlling devices effects

one or more reciprocatory movements for the

purposes desired. s |

1t also consists in combining with the elec-
tro-magnetic controlling device an appliance
whereby a circuit is broken and the recipro-
cating motion stopped at the point desired.

In the present application, which is a di-
vision of an application for a matrix-making
machine filed by me March 20, 1888, Serial
No. 267,795, I have shown this my present
invention as employed for the purpose of ef-
fecting the impression of the dies of said ma-
chine. -

In the drawings, Figure 1 is a longttudinal

section through the electro-magnetic control-

ling devices. Irig. 2 is an end view of the
electro-magnetic controlling devices. Figs. 3
and 4 are partial sections, similar to ¥ig. 1, of
other species of constructions. Fig. 5 is a dia-
crammatic view showing the circuits. |
A is a portion of the bed or main support-
To the top
of this main supporting-frame I secure in any
suitable way a support B fora toggle-lever C.
The lower end of one arm of this lever is se-
cured pivotally to the rectilinearly-recipro-
cating plunger D, and the upper end of the

;r

and ¢’ an armature therefor.

lower arm is pivotally secured to the stand-
ard B. This upper point of pivoting consti-
tutes the base of resistance for the toggle-le-
ver, the other end being free to move, carry-
ing with it the plunger D. This plunger

‘moves in suitable guides, and a die-carriage

E is placed so that any one of the dies can be
brought beneath the plunger D. The stand-
ard B must be made so as to permitof a free
movement, of the toggle-lever. A shaft B’ is
mounted in a suitable bearing or bearings,

and is provided with a fly-wheel 0 and also a

pulley &/, by which a constant rotary motion
may be imparted to the shaft. This shaft B/
is also provided with a crank or eccentric (a
crank-disk is shown) b% Between the crank-
shaft and the toggle-lever, with one end
placed in proximity to the toggle-lever when
in its vertical position, is placed a solenoid C'.
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The core of the solenoid consists of two parts -

¢ ¢/, of which the part ¢ is the core proper,
The part ¢’ is

710

comparatively short, and at ifs outer end is

“directly or indirectly connected with the tog-

ole-lever C. This connection is such that a
movement of the armature ¢ will draw the
toggle-lever C toward the end of the solenoid
and also permit of a downward movement of
the same. The core is comparativelylong,and
its outer extremity is connected by the con-
necting-rod E’ to the crank-pin of the disk 0%
When the crank and the toggle-lever are 1n
their extreme positions and at their greatest
distance apart, the inner ends of core ¢ and
armature ¢’ are separated by a distance about
equal to the throw of the crank, and when
the crank is at its extreme of movement
nearest the toggle-lever the two parts ¢ ¢’
will be in contact or in such close proximity
with each other that they will be within the
field of each other’sattraction. It isevident

| that if a current of electricity be passed

through the solenoid the core ¢ and armature

¢’ will adhere to each other and together be

reciprocated by the erank on the shaft B'.
The toggle-lever will thus be drawn toward

the end of the solenoid, thus depressing the

plunger D and causing it to make a single
stroke.
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A spring may be employed to retract the

‘toggle-lever C and hold it normally away
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from the solenoid, if desired; but this is not
essential, since the reciprocation of the core
¢ will restore the armature ¢’ and the toggle-
lever to their normal positions. In order to
Insure the release of the armature ¢’ and the
toggle-lever at the end of a single stroke, I
provide a suitable circuit-controlling device,
by means of which the movement of the
toggle-lever is made to break its actuating-
circuit as soon as it has reached the ex-
tremity of its operative movement. If, how-
ever, a number of successive sirokes are de-
sired, the circuit may be broken at the same
point at which it was closed, or at ANy CON-
venient point in the main cireuit through so-
lenoid C’. |

In Fig. 5,in order to show the circuits used
1n connection with this device, I have shown
this device in operative relation to the other
parts of the matrix-making machine which
torms the subject-matter of the application
of which this is a division. In this figure, M
M’ M? are the feed-magnets, which are made

through their armature-levers N N’ N2 and

their attached pawls to actuate the ratchet
O, with which is connected a pinion gearing
with the rack O’ extending from a matrix-

material carriage. (Notsh own.) These mag-

nets are operated independently to feed the
matrix material forward through the inter-
vention of key-lever 8, which has at the end
seen a contact-point and at the other a die-
carriage (not shown) above the matrix-mate-
rial carriage. The index-plate or character-
board O?is provided with openings or key-
seats o, corresponding with the characters on
the dies in the die-carriage, and such key-
seats are provided with contact-points, so
that on inserting the point of the key-lever
in any one of them one of the branches of a
normally-open local cireuit is closed. In the

“branches of this local ecireuit are located

45

magnets S S8’ S provided with armature-le-
vers R R’ R? having contact-points, and the

~armature-lever R forms a part of an inde-

5O
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pendent circuit normally closed throu gh mag-
nets M and F.,

For enabling the toggle to break its actuat-
Ing-circuit an armature-lever J 1is pivoted in
the supporting-frame, having an arm I ex-
tending into the path of the toggle-lever and
adapted to be struck thereby at its extreme
of movement toward the solenoid. A magnet
Ifon the local circuit is supported in position
to attract the armature of lever £ and impart
a motion to the arm fin a direction opposite
to that imparted by the toggle-lever. This
lever f is provided with a contact-point 1=,
which is normally in contact with a suitable
contact-point f° on the supporting-frame,
which is connected with the main ecirecuit.
When the contact-points /2 /3 are in contact,
the main circuit extends through them to the
solenoid C’, and a suitable circuit-controlling
device is located in said main cireuit.

Al

414,657

different circuit passes through the magnet
F,and this circuit is also provided with a cir-
cuit-controlling device.

1'he operation of the device will be readily
seen. 'The main circuit through the solenoid
1s closed at its circuit-controlling device, and
the parts c ¢’ are thereby magnetized, so that
when brought together by the reciprocation
of the core ¢ they will adhere and the toggle-
lever will be drawn toward the solenoid C’,
thereby depressing the plunger A. .As soon
as the toggle reaches its extreme of move-
ment it comes in contact with the arm 7’ of
the armature-lever 7, and by actuating it
separates the contacts /? 3, and thus breaks
its own cireuit. When, therefore, the arma-

ture ¢’ of the core is returned with the toggle-

lever to its normal position, the circuit being

broken, there will be no attraction between

the parts ¢ ¢/, and the latter will remain in
1ts operative position. A spring may engage
the same to secure its retention,if desired, as
before stated. Afterthetoggle-leverhasbeen
returned to its normal position and the main
circuit broken through its circuit-controller
the circuit through magnet T may be made,
when the core of said magnet will attract the
armature on lever f and restore the contacts
J* 1? to their normal or closed position.

I may prefer to construet the eircuit-con-
trollers in such a manner that the making of
the one circuit will break the other, and vice

versa; but the device could be operated by

separate circuit-controllers, if desired.
In this case when the die-carriage E has
been moved to bring one of the dies beneath
the pluneer D the circuit through the solen-
oid C’ will be closed and the plunger de-
pressed, as before described, striking the die
and forcing it into the matrix material, thus

forming an impression.
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In case it should be desired to adjust the .

toggle-lever so as to vary the extreme posi-
tion of the plunger when depressed, I may
mount the upper supports of said toggle-lever
So that they may be adjusted in the support-
ing-frame. | |
It is obvious that modifications of the de-
vices already described for communicating
motion from the armatuare tothe plunger may
be made without departing from the spirit of
my invention. |
In Fig. 31 have shown an ordinary pivoted

lever C? having its free end engaging an ex-

tended head d of plunger D, and in Fig. 4 T
have shown the armature ¢’ provided with a
rack or other means for operating a cam C°

tfor actuating the plunger, and in other par-

ticulars I do not wish to limit myself to my
exact constructions herein shown and de-
scribed. - | | |

In Fig. 5 the various electrie circuits are
illustrated. It may be noted, in explanation
of the figure, 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 di-
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normal position of theswitch isclosed through
the magnet F and the feed-magnet M, but
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rection of the arrow. The full arrow-head

lines represent a loeal circunit and its branches .
through the index-plate and the electro-mag-

nets S, 8/, and 8”. Of these there 1s a com-
mon outgoing conductor B from a source of
electricity (not shown) through the magnet
S to the bed-plate 1, and through the same to
the platinumn point on the key-lever 5, and
there are as many return-wires as there are
different classes of type-dies, the platinum
points in the respective key-seats on the 1n-
dex-plate conneeting with one ov the other of
these return-wires, acecording to the number

of units of space required, as is fully set out
In the drawings:

in my former application.
three return-wires are shown C% C3 and C,
of which C?* passes directly from the index-
plate back to the source, C° leads from the
index-plate to the magnet 5" and thence to
the souree, and C*leads from the character-
board to the magnet 8’ and thence to the
source. he dotted lines represent circuits
passing through the armature-levers or cir-
cuit-closers 16 and 17 for operating the feed-
magnets M’ M’”’. Of these, D represents the

the common outgoing wire from source of

clectricity, (not shown;) D’, the branch pass-

ing through #’* R’ to XN s D", the branch
through+'”” R’ to M”’; E, the common return-

wire, and E/ B’/ its branches from M’and M"”,

respectively. Thebrokenarrowlinesrepresent

an independent circunitalwayspassing through
the three-point switch 15, and which in the

which may be closed through the solenoid C’
and the circuit-breaking mechanism f7 f* f°.
Of the wires making this circuit, F’ is the
common ow.zoing wire from source of elec-
tricity (not shown) to the switch-lever R. K-
is the branch from the contact r» through the
magnet F and the feed-magnet M; F° the

braneh from the contact 7/ through the solen- |

oid ¢/ and the circuit-breaking mechanism

45 f’ f* . G 1s the branch of the return-wire

5C.

6a

from the magnet M, and G’’is the return
branch from the contact f* on the circuit-

breaker. |

 The operation is as follows: The normal
condition of the branch F?* G’ of the local cir-
cuit F’ G is closed at » through the magnets
F and M, while the normal condition of the
branch F? G’ through solenoid C’ and the

cireuit-breaking mechanism [, /% and f° is
The normal condition of the lo-
cal circuit and its branches B C3 &e., through

open at 7.

the character-board is open at the contact-
points on the character-board. The armature
N is therefore drawn down to its magnet M,
and the armature f is drawn to the magnet I,
and the contacts 7?and f%aretogether. Now,
when the local circuit through the magnet S
is closed by the selection of a character on
the character-board, by the insertion of the
point of the key in the key-seatl correspond-

ing to that character the branch F* G’ through
F and M is broken at the contact 7, setting !

' free the armatures 7 and N and closing the
branch F* G’/ through the solenoid C’ and the
circuif - breaking mechanism f7, % and 1
The solenoid ¢’ is therefore magnetized for
an instant and the toggle is drawn to 1ts ver-
tical position, making the stroke on the type-

togele strikes the projecting arm of the arma-
ture f, separating the contacts f* f* and break-
“ing the cireuit F? G’” at that point. This cir-
cuit then remains open until the local circuit

from the character-board. The instant that 1s
done R is retracted by the spring Q and the
cireuit F? G’ is again closed at +/,and the mag-
nets F and M are magnetized, drawingup the

armatures f and N. At the time that the
| armature 7 is drawn to its magnet I the con-

tacts £2 and ® are brought together, and the

the solenoid €’ is in its normal position open
at 7. N
moves the ratchet a certain distance, which.
through its connections, advances the matrix-

the movement given the m atrix-material car-
riage by the magnet M, inserting the key

closes the circuit C® through the magnet Q7
This closes the circuit D’ through M and
breaks the cireuit in magnet S and closes the
circuit through the solencid in the manner

selection of the character on the index-plate
in the manner heretofore stated closes the
cireuit through magnet M? and actuates the
solenoid in an analogous manner, and the de-
vices for feeding the matrix material. These
devices are not herein claimed.

What I claim, and desire to secure by Let-
ters Patent, 18— |

independent movable armature within the

troller in the electric cireuit of said solenoid,
substantially as described. L |

9. The combination, with a solenoid and a
magnetic core movable therein, of a source of
motion to which said core is coupled, an 1n-
dependent movable armature within the mag-
netic field of said core, and a circuit-con-
troller in the electric eircuit of said solenoid,
as set forth. | I

3. The combination, with a constantly-run-
ing crank-shaft, of a solenoid having amova-
‘ble magnetie core, a connecting-rod from the
crank on said shaft to said core, anindepend-
ent movable armature within the field of said

tially as described. |

2

a constantly-reciprocating core coupled to a

a
er

die. On reaching its vertical position the

through S is broken by retracting the key .

circuit T3 @7’ through these contacts and

material carriage a corresponding amount.
When the size of the character requires
slichtly greater space than that provided by .

in the proper key-seat on the index-plate

just deseribed. When a still greater move--
ment of the matrix material is required, the

1. The combination, with a solenoid, of a
constantly - reciprocating magnetic core, ail

magnetic field of said core, and a cireuit-con-

core, and means for making and breaking an
electric circuit through said solenoid, substan-

4. The combination, with a solenoid having

SO

T
oy

The movement of the armature N a
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4.

10

20

source of motion, of an independent movable
armature within the magnetic field of said

core, means for making and breaking an elec-

tric circuit through said solenoid, a depress-
ing device, and a connection from said inde-
pendent movablé armature to said depressing

~device, substantially as deseribed.
- 9. The combination, with a solenoid having

a constantly-reciprocating core coupled to a
source of motion, of an independent movable
armature within the magnetic field of said

-core, means for making and breaking an elec-

tric cireunit through said solenoid, a plunger
mounted in a suitable guide, a depressing de-
vice for actuating said plunger, and a con-
nection from said depressing device to said
independent movable armature, substantially
as described. SR - - |
0. Fhe combination, with a toggle-lever
having one end secured toa base of resistance
and the other end free to move in a definite

path, of a solenoid having a constantly-recip-

rocating core coupled to a source of motion,
an independent movable armature secured to
sald toggle, and means for making and break-
Ing an electrie circuit through said magnet,

- substantially as described. -

- 30

7. The combination, with a solenoid having

a constantly-reciprocating core coupled to a |

source of motion, of an independent movable
armature within the magnetic field of said

414,637

core, means for closing an electric ecirenit
‘through said solenoid, and an automatic cir-

cuit-breaker in said solenoid-circuit, substan-
tially as desecribed. | : |
8. The combination, with a solenoid having

a constantly-reciprocating core coupled to a

source of motion, of an independent movable

‘armature within the magnetic field of said

core, means for closing an electric circuit
through said solenoid, and a circuit-breaker
in said solenoid-circuit operated by motion

communicated from said independent_mova-,
-ble armature, substantially as desecribed. |

9. The combination, with a plunger mounted

35

10

in a suitable guide, of a toggle-lever having -

one end gecured to'a base of resistance and
-the other to said plunger, an armature se-
cured to said toggle-lever, a solenoid, a mov-
able core within said solenoid, a constantly- .
ranning crank-shaft, a connecting-rod from

the crank on said shaft to said movable core,

means for closing an electric circuit through

said solenoid, and a cirenit-breaker in said
solenoid-circuit operated by said toggle-lever,
substantially as described. | o

In testimony whereof Iaffix my signature in.
‘presence of two |

wiltnesses. -

Witnesses:
ROBT. F. GAYLORD,
PARKER V. PAGE.
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GEORGE A. GOODSON.



	Drawings
	Front Page
	Specification
	Claims

