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UNITED STATES PATENT OFFICE.

CASPER L. REDFIELD, OF MINNEAPOLIS, MINNESOTA, ASSIGNOR TO THE
- CHICAGO MATRIX MACHINE COMPANY.

MATRIX-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent INo. 429,‘740, dated June 10, 1890.
| Applicé,tion filed May 27, 1889, Serial No. 312,319, (No model.) ‘

To all whom it may concern.: |
- Be it known that I, CASPER l.. REDFIELD,
a citizen of the United States, residing at
Minneapolis, in the county of Hennepin and
State of Minnesota, have invented certain
new and useful Improvements in Matrix-
Making Machines, of which the following 18
a specification. |

My invention relates to the class of ma-

chines in which separate keys are employed

for moving the type-dies to the printing-
point. -

The invention consists in the devices and
combinations of devices hereinafter fully de-
scribed, and particularly pointed out in the
claims. | |

The invention is illustrated in the accom-
panying drawings, in which—

Figure 1 is a plan view of the machine;
Fig. 2, a similar view with portions broken
away to show the interior construction of the
machine. Fig. 3 is a central Jongitudinal

sectional view; Tig. 4,a side elevation. Figs.

5 6, and 7 are details. Fig. 8 1s a central
vertical section of the middle portion of the

machine; Fig. 9, a plan. view of the same

with portions broken away to show the in-
terior mechanism; and Fig. 10 is a detached
view of the spring for moving the matrix-
carriage.

- In said drawings, 1 designates the bed of
the machine-frame; 2, a casing for a portion
of the operative parts, and 3 a partial cover
for the front or key portion of the machine.
4 4 indicate the operating-keys, which con-
sist of vertical stems 5, provided with disks
on their ends, that are indexed with suitable
characters., The lower ends of the stems o
are attached by elamps 6 to the arms of levers
7, that are fulcrumed on a rod 8. The rod is
bent in form of an arc and its ends are at-
tached at 9 to thesides of the machine-frame.
These levers 7 are placed in radial arrange-
ment and occupy one-third the circumference
of a circle. The levers are arranged In
egroups of three, the middle lever of each
aroup being straight, and the two atits sides
having their inner arms bent, respectively,
downward and inward and upward and in-
ward, so that their inner ends arein a vertical

1 than the middle one and the lower a little

longer. These shorter arms of all of the le-
vers are designed to engage the sides of the

cluteh-box to stop its rotation and cause de-

pression of the engaged Dbody to produce a
depression of the proper type-die into a ma-
trix-body.

The cluteh-box, composed of an upper mem-
ber 10 and alower member 11,1s continuously
rotated by means of a pulley 12 and a fly-
wheel 13 driving the stem 14 of the upper
member of the cluteh-box. On the face of
the lower member 11 of the clutch-box are
circumferential recesses 15, 16, and 17, re-
spectively, of diminishing diameter in the
order stated. |
have their shorter arms entering the slots 13
in the casing 2, and the length of the shorter
arms is varied, so that the upper lever-arm
will pass the two lower recesses 16 and 17 of
the clutch-box and enter the upper recess 15.
The middle lever-arm will pass the lower re-
cess 17 and enter the recess 16, and the lower
lever-arm will enter the recess 17. |

At suitable points on the face of the cluteh-
box 11 in the recesses 15, 16, and 17 are lugs
or projections 19, that are engaged by the le-
ver ends when in their respective positions
in the recesses 15, 16, and 17 and stop the
further rotation of the lower clutch-boxmem-
ber. The contact-faces of the cluteh-box
members being provided with inclines 20 and

shoulders 21, the stopping of the rotation of

the lower member causes the downward re-
ciprocation of that member by reason of the
movement of the other member on 1ts in-
clined faces 20. This downward reciproca-
tion continues until the shoulder 21 has
been reached in theinecline movement, when,
the two contact-surfaces being then sepa-

rated, the springs 22, attached to the base of

the lower member and pressing on the upper
surface of the hub 23 of the type-wheel, lift
the lower clutch-box member upward to its
contact position. This downward thrust of
the clutch-box depresses the inner lever-arms
and lifts the outer arms to their initial posi-
tion. The levers are shown to be held in
their normal position by means of a spring-
cushion 26, attached to the frame of the ma-

plane, and the upper arm is a little shorter | chine, against which the ends of the levers

The levers of a group of three
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-above the cushion.

rest. The manual depression of a key car-
ries its lever beneath the cushion, and the
cluteh-box thrust returns it to its position
The type-dies 27 are held
1n circular arrangement by flat spring-arms
28, that are attached to a disk 29 on the
lower end of the hub 23, and the arrange-
ment of the characters is such that the en-
gagement of any selected lever 7 with the
stop 19 on the cluteh-box will stop the rota-
tion of the type-wheel when the appropriate
type-die 18 1n position over the printing-point.
The hub 25 of the type-wheel is serewed onto
the lower end of a loose spindle 24, and the
spindle 1s supported by adjustable nuts 25,
that rest on the top of the cluteh-box spindle
14. By adjustment of these nuts the type-
wheel may be raised or lowered.. Thehub 23
18 connected with the base of the cluteh-box
member 11 by pins 23* or a feather, by
means of which the type-wheel is rotated
and vertical reciprocation permitted the
clutch-box member 11. A lever 30 is pivoted
at the under side of the frame-cover 2, and is
supported by a spring 31 to hold its head 32
immediately over the printing-point. The
descent of the cluatech-box 11 presses the lever
end 32 on the selected type-die 27 and de-
presses 1t into the matrix-body carried in the
matrix-carriage 33. Upon the return of the
clutch-box member the spring 31 lifts the le-
ver 30, and the type-die islifted to horizontal
position by its spring-supports 28.

The matrix-carriage movements for spac-
ing for impressions is produced by escape-
ment devices that are the subject-matter of
prior applications for patent made by me,
and which are hereinafter specified, and a
briel description of said devices is asfollows:
The matrix-carriage 33 is attached to a rack
34, that engages a pinion 35. On the shaft
of the pinion is a scape-wheel 36. The hold-
ing-dog 37 18 carried on the end of a bar 38,
the opposite end of which extends beyond
the opposite side of the scape-wheel and is
downturned in segmental form. At the un-
der side of the bar 3S, near the axis of the
scape-wheel, is pivoted a lever 39, and to the
under side of the lever 39 is connected a sec-
ond lever 40 by means of a pin 41 on the lat-
ter in an oblong slot 42 in the former lever,
and on the end of the lever 39 is carried the
engaging-dog 43, that projects downward
through a slot in the lever 49. The axial
movement of the bar 38 inwardly releases
the holding-dog 37 and causes engagement
of the opposite dog 43 and allows the scape-
wheel to rotate and carry with it the levers
39 and 40. This axial movement of the bar
38 18 produced by the thrust of one of a set
of plungers 44, whielt pass through perfora-
tions 1n this downturned portion and have
shounlders engaging it to carry it forward, and
the plungers are operated by springs 45.
These rods or plungers have heads 46, that
are engaged by spring-catches 47 to hold
them 1n normal position. To release this en-
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cagement, there are provided spring-hammers
43, that as the keys are depressed strike the
appropriate catcehes 47 and release the rods
44 to produce the escapement movement.,
The amounts of movement are determined
by the relative positions at which the rods 44
engage the segmental end of the bar 38,
there being in the arrangement shown pro-
vision for six degrees of feed movement, the
smallest of these movements being that of the
rod 44+ nearest the engaging-dog 43, the next
in degree being that nearest the former rod,
and so on, with the several rods in their ra-
dial arrangement along with the segmental
face of the bar 38. The inward movement of
the rods 44 carries their ends to position to
be engaged by an inclined face 40* on the
lever 40, which by its advance movement as
1t is carried by the scape-wheel forces the en-
gaged rod back to its position to be caught
and held by its catech 47, thus releasing the
bar 88 from the pressure of the rod 44 and
permitting a spring 49 to carry the bar out-
ward to position to release the moving dog
and cause the holding-dog to re-engage the
scape-wheel and stop its rotation. The ex-
tent of the throw of the levers 39 and 40 is
limited by the engagement of the inclined
face of the latter with the projected plunger
44, and upon the retraction of the plunger by
the action of such inclined face on its end
the levers 39 and 40 become disengaged from
the scape-wheel and are returned to initial po-
sition by aspring that connects them to the har
35, The hammers 48, which are spring-ham-

- mers, 1n order that they will rebound after

striking blows, are operated upon the depres-
sion of the levers 7 by means of pendent pins
00, attached by clamps 51 to the under side of
the levers, the pins serving to engage bars 52,
which are carried on arms 53, thatare attached
to flexible shafts 54.
bars 52 turns the shaft to which they are at-
tached on its axis to produce a downward
blow of the hammer 48, which is also attached
to the shaft. These shafts aresix in number,
corresponding with the number of move-
ments for which the escapement is designed,
and they have their end bearings in the sides
of the machine-frame and are supported at
suitable intervals in brackets 55 to sustain
them in horizontal position. Springs 55 are
provided for returning the shafts when they
have been partially turned. Three of the
shaftsd4are groupedin anouter arc and three
inashorterinnerarce,andthebars52,with their
supporting-arms 53, are arranged in the in-
tervening space. The arrangement of the
bars 62 and their connections with onc or an-
other of the shafts 54 are determined rela-
tive to the respective characters for which
they are designed to cause escapement-move-
ments, those requiring the shortest measure
of feed movement all being connected to the
one shaft 54, which operates the hammer for
releasing the escapement to produce a mini-

| mum movement, and those for the second
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measure of movement being likewise at- | incident inclined and shouldered contact-

tached fo the shaft for operating the hammer
for the second measure of movement, and SO
on throughout the series.

The matrix-carri age may be actuated by
means of a spring 56, attached to the na-
chine-frame and to a spindle 57, on which 18
a pinion 58, the spring tending to move the
carriage in the direction of the Arrow 2.

The operation of the mechanism is as fol-
lows: The operator having selected a key de-

presses it, depressing With it the outerend ol

the lever-arm 7 and causing a downward
strike of the hammer 48 to release a rod 44
for operating the escapement to produce a
feed movement eorresl)ondmg with the meas-
ure required for the impression of the se-
lected character, and thus producing a move-
ment of the escapement device, as deseribed,
and an advance of the proper portion of the

matrix-body to the proper distance to present
“the matrix-carriage to the die.

The depres-
sion of the lever 7 lifts its inner arm to posi-
tion to be engaged by the stop 19 in the ap-
propriate recess 15 16 17 of the. cluteh-box,

and the engagement serves to stop the type-

wheel and present the proper type-die 27 to
theprinting-point. Thecontinuance of the ro-
tation of the upper cluteh-box member causes

the descent of the lower member and the |

forcing of the type-die downward by the
pressure of the interposedleverend 32 upon.it
to form a matrix impression. This depres-
sion of the lower clutch-box member also de-

presses the inner lever-arm of the operated

lever and carries its outer end upward past
the cushion 26, where it is held by the cush-
ion in p051t10n when the lower cluteh-box
member is again lifted by the operation of the
springs 22, and the devices are then in their

~ 1nitial p051t10n ready for a second operation.

The extent of movement of parts and the
time required for the matrix-carriage to make
its advance movements to space for impres-

tions being less than the extent of movement

of parts and time required to 1mpress a dieinto

~ the matrix-body, the matrix-carriage will have

RO

55
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completed its feed movement before the se-
lected die will be caused to 11npmtre upon
the matrix-body.

TFeatures of invention herein shown or de-
seribed and not claimed herein relative to
the mechanism for causing feed movements
of the matrix-carriage and to the devices for
impressing the dies into the matrix-body are
the subject-matter of prior apphcatlons for
patent made my me, No. 305,882, filed April
3, 1889; No. 309,288, filed Ma,y 1 1889; No.
31.;,318 filed May 27, 1889, and No. 315,,a94:
filed June 24, 1889, in which applications
claim is made to Sueh features of invention.

Having described my invention, Wh&t I
claim 18—

1. In a matrix-making machine, an impres-
sion device comprising a continuously-rotat-
ing member and an intermittingly rotating
and reciprocating member the two having co-

faces, springs connecting them, circumieren-
tial recesses and lugs on the lﬁbtter member,
and key-levers for engaging the lugs to stop
rotation, substantia,lly as set forth.

2. In a matrix-making machine, an impres-
sion device GOIIIpl‘lSlIlU two 1'0tatmﬂ members,
one of which is arranged to 1*e01p1*oca,te pro-
jections on the pemphely of the latter, key-
levers in radial arrangement tor engaging
the same, and a type-wheel rotated by the 1m-

pression device, substantially as set forth.

3. In a matrix-making machine, a rotary

impression device carrying dies in circular

arrangement and consisting of two rotating
bodles, one of which 1"eclp1'oca,tes cn*cumfer-
ential stepped recesses on the latter, projec-.
tions therein at intervals, and key—levers in
radial arrangement ad&pted to engage sald

projections fo stop the die-carrier and recip-

rocating body, for the purpose set forth.

4. An impression device consisting of two
rotating bodies having inclined anc shoul-
dered mntact—faces for reciprocating them, &

central loose stem serving as a die-carrier, a .

shoulderthereon, and s prin os bearing thereon

and connected to said reciprocating body, for
the purpose set forth.

5. In a matrix-making machine, a type--
wheel having vertical dles incircular arrange-
ment on Sprmﬂ*-supports, a rotating and re-
ciprocating impression device eontrolhnﬂ" the
type-wheel movements, and a spring-sup-
ported body between the die at the printing-
point and the reciprocating impression de-
vice, substantially as set forth.

6. In a matrix-machine, a eontmuausly ro-:

tating body, a second body arranged to rotate
therewlth and to make a single 1*eelp10{3at1011
when stopped, a type-wheel arranged to rotate
and stop with the latter body, but prevented
from reciprocating therewith, and means for
stopping rotation and causing the reciprocat-
ing body to depress the dies “at the printing-
pomt substantially as set forth.
7. In a matrix-making machine, a rotating
and reciprocating impression device of eylm-

drical form, a slotted casing of corresponding

shape, and key-levers havmn their ends oper-
ating in said slots, substa,ntmlly as set forth.
8. The rotating and reciprocating impres-
sion device having the stepped circumferen-
tial recesses and projections and the key-
levers radially arranged in sets, each lever of
a set being adapted o engage a different pro-
jection, for the purpose set forth.

9. The combination, with the rotary im-
pression device ha,vmn' stepped recesses and
projections and its slotted casing, of the key-

levers arranged in sets with thelr ends in ver-

tical planes in said slots and of varying
lengths to correspond with said recesses, sub-
stantially as set forth. |

10. The combination, with the rotating im-
pression device, of the key -levers arran ned in -
radial series and grouped into sets, the com-

| mon pivotal rod, the laterally and vertically
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bent lever-arms, and the casing having verti-
cal slots to guide said bent lever-arms, sub-
stantially as set forth.

L1. The combination, with the eylindrical
impression device and the type-wheel rotat-
ing therewith, of the radially-arranged key-
levers and the peripheral projections on the
impression device arranged to be engaged by
the levers to stop rotation when the die for
the selected character is at the printing-point,
substantially as set forth.

2. In a feed-escapement for a matrix-car-
riage providing variable feed movements,
rocking shafts carrying hammers for releas-
ing the escapement, key-levers, and devieces
connected therewith for rocking said shafts,
substantially as set forth.

15. Thecombination, with amatrix-material
carriage having variable feed movements, of
separatereleasing devices for each of the feed
movements, rocking shafts carrying such re-
leasing devices, a series of key-levers corre-
sponding i1n number with the releasing de-
vices, and connections for rocking the shafts
by the depression of the levers to produce the
desired feed movements, substantially as set
forth.

14. The combination, with a matrix-carriage
variable-feed escapement, of releasing devices
therefor carried by rocking shafts arranged
in concentrie ares and radially-arranged key-
levers for operating the same, substantially
as set forth. |

15. In ecombination with a variable-feed es-
capement for a matrix-carriage, a set of re-
leasing deviees for each degree of movement,
a separate curved rock-shaft for operating
each of said sets of devices, a system of key-
levers radially arranged above the same, pro-

429,740

to turn the shafts, and springs for reversing
the movement, substantially as set forth.

16. In a matrix-machine, the combination,
with the matrix-feed mechanism and the op-
erating-keys, of the flexible rocking shafts,
substantially as set forth.

17. In a matrix-machine having a variable-
feed mechanism and operating-keys, a series
of flexible rock-shafts co-operating therewith
and each arranged to produce a different
amount ot feed, substantially as set forth.

18. A revolving die-carrier having dies sup-

ported in circular order, a rotating and recip-

rocating impression deviee, means for stop-
ping a selected die at the printing-point, and a
spring-supported body intermediate the im-
pression device and the die at the printing-
point for transmitting the thrust to the die,
substantially as set forth.

19. A rotating impression device adapted to
reciprocate when stopped and provided with
stepped circumferential recesses having pro-
jections at suitable intervals, and devices co-
operating with the character-selecting devices

Tor engaging said projections to stop rotation,

substantially as set forth.

20. In a matrix-machine, a feed mechanism
and its releasing devices, in combination with
the bent rocking rods and means for actuat-
ing the releasing devices, substantially as set
forth. |

21. The combination, with the devices for
controlling a matrix-feed mechanism, of bent
rocking rods provided with means for oper-
ating them and arranged to return by torsion
to normal position, substantially as set forth.

CASPER L. REDFIELD.

\Vitnesses:
P. 11, GUNCKEL,
K. M. SCHUMAXN.
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