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To all whom 1t may concern:
Beo it known'that I, Francrs H. RicHARDS,

g citizen of the United States, residing. at

e

Hartford, in the county of Hartford and
State of Connecticut, have invented certain
new and useful Improvements in Apparatus

Type, of

for Making Types: and Lines- of

~ which the following is & specification.

¥0

ing a
- ‘pecially

15

24

- This invention relates to means for making

types, and a succession of the same constitut-

heat arising froni the conversion of electric

energy whereby the internal or molecular re-

sistance of the metal or stock from which
each type is formed is diminished and the
forming operation facilitated. | -

In the particular form of apparatus 1lus-
¢trated in the present drawings for carrying

my present improvements into ractice and

making a line of type or a typebar, it s de-
signed that the individual members of an as-

‘semblage of dies, matrices or other impres-

sion devices shall be capable of being brought
into action in proper sequence or order and

‘caused to operate upon a proper blank, each,

die, etc. when operating to impress the blank

~ as well as the portion of the blank under the

35

die being in a heated condition whereby the
resistance offered by the blank to the form-

ing action of the die is diminished. Itis not
contemplated, however, that the heat shall
be sufficient to cause the material of the .
blank to flow too freely, but shall be adequate

only to diminish the internal cohesion of such
material to an amount sufficing to facilitate
to some degrée the production of the type.

Thus, a mechanism embodying my present

40

improvements will comprise suitable im-
pression devices, such .as dies-or matrices,

which in number and configuration corre-
spond with the character and variety of the

- composition to be produced. These dies

45

when an operation in sequence is desired,
will be, ordinarily, so-related to the blank to

be operated upon that they are ca{)able of
- being brought 1n proper sequence toth

e work-

 ing point.

50

or the purpose of bringing each working
die and the portion of the blank thereunder
to and maintain the same in a sufficiently

line of type or a typebar and more es-
does the invention relate to appara-

~ tus which operates to form type by the aid of |

~ Another species of type

Ayl

heated 'cbn‘dition, I employ, according to th'e,ﬂ

present improvements, an electric heating

current and ordinarilﬁ so combine an electric
cireuit with the mec
ment of the die from its normal or mopera-

anism that the move-

55

tive position to a position in which 1t acts

upon and impresses the blank is effective to
close the circuit and thereafter by the con-
version of the electric energy vinto heat the
temperature of the working die and the ma-

terial of the blank which is being shaped into

a type is raised. According to the preferred
mode of carrying the present improvements

into practice, moreover, I mount the blank

upon a suitable su'[.;lp
of heat, whereby t
passage of the current is

ort insulated from loss

revented in large

| measure from being absorbed and dissipated
and the tendency created to localize the heat
within the blank and under the working die. |

The temperature of the blank is thus main-

tained if not augmented from the instant

that the die begins its work until and during

‘the last stages of its operation when the

e heat arising from the

60
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amount of energy necessary to cause the ma- -

terial of the blank to conform to the config-

uration of the die approaches a maximum.

Thus during those stages of the die working
when the eff_’pl*t- of the dieis relatively greatest

the tendency of the heat to diminish the in-

ternal cohesion or resistance of the material
is maintaipbed. -
making apparatus
utilizing heat applied in a way other than de-
scribed and illustrated herein, is set forth in

my pending application Serial No. 215,729, -
refiled July 8, 1904, original application filed.

May 27, 1902.
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In the drawings accompanying the present

specification there is set forth a simple or-

ganization of mechanisin for carrying into

effect my present improvements, and in these
drawings Figure 1 is mainly a central longitu-
dinal section of the mechanism, parts being

shown however in elevation; Fig. 21s an ele-

vational view looking from the left in Fig. 1,

' 1, and Fig. 3 is a plan of the mechamsmn.

Similar characters of reference designate

| corresponding parts n all figures. o
~ For the purpose of conveniently support-

ing the various dies, matrices or other 1m-

95

100

| pression devices, and to enable them to be
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conveniently adjusted for the purpose of lo-
cating any desired die etc. at the working

?oint,- { will ordinarily employ some suitable.
orm of carrier upon which the dies may be.

mounted. This carrier may  be su ported
and mounted in any appropriate or esired
meanner. - | o

In the particular embodiment set forth in
the drawi

10- cation, which it will be understood, is mainly

15

intended for the purpose of illustrating an op-

_erative device, the same not being shown as

comprising all the elements and refinements
of organization of a commercially workable
machine, an angularly adjustable carrier des-

~gnated i a general way by B is indicated,

20

~paratively small number of dies, designated

the same being rotatably mounted upon a

ixed stud 4 rigidly secured to and extending

from a base C provided in the present in-
stance with legs ¢. - Adjacent to the periph-

- ery of the carrier B the dies or matrices are

mounted; and while I have indicated a com-

- without preference by &, the number thereof

25

30

may manifestly differ.

corresponding stem 2 longitudinally recipro-
catable in an opening in the carrier. Each
stem 2 1s encircled by e spring 3 located in the

enlarged bore 3’ of the opening in which the

stem 1s slidable. Each spring at ome end
bears against an insulating plug 3? firmly se-

cured In the bottom of the opening in the car-

~ ner and through an opening in which plug

36

- sulating

40

- the aforesaid plug and collar of insulating
materiel will 'agpear later.- In this instance
die 1s angular in cross-section.
49

‘the stem of eac

the stem 2 of the die slides. At the opposite
end the spring bears against a collar 4 of in-

the s;
the die and stem is urged to its upward O 1n-
operafive position. 'The purpose of making

and the opening in the plug 3? is of similar
cross-section, thus preventing the rotation of
the die during the longitudinal movement of
the stem and insuring the correct position of
the die when forced down upon the block, as

50- will be adverted to later on. For limiting
~ the upward movement of each die and its

96

60

stern under the action of its elevating sprin
3 there is in this instance combined with eac

projects sufficiently far toward the axis of the
stem to cause the piece to engage with the
head, a screw 5’ serving to fixedly secure the

stolp—piece to the upper surface of the carrier.
_ In the use of the simple species-of mechan-

1sm 1llustrated, it is intended that the carrier
shall be turned upon the axis of the support-

Ing stud b until a chosen die shall have been

brought to the working point. For facilifat-
ing this manually effected angular adjust-

wings attached to the preseint specifi-

r. In the organization
shown each die d is located at the end of a

ng material secured to thé stem 2 and
constituting a head slidable with the stem,
ring being under compression whereby

866,328

Ko

“the u

{.

ried out by th | .
‘whether, for instance, the latter is to be util-
1zed for making separate types or for making

‘type-like characters, or
utihized for providi

‘the blank will manifestly likewise vary wit
‘the configuration of the latter, and while I

- N S - o il

| ment of the carrier, the latter may have, and

it is fere so shown, a roughened or knurled

flange b’ upon its periphery.
~ Preferably, means will be

pmvide& for

locking the carrier in a position to which it

may have been adjustedinbringing aselected.
or chosen die to the working point of the mp~

70

chine. In the construction set forth this

means comiprises an arm 6 fixedly secured to

radially- across the carrier, a depending por-
tion 6 of the arm overhanging the
of the latter. In this overhanging portion 6’
is mounted a locking pin 7 having a ?
plece 7" and also having in the form illus-
trated a tapering end 7" adapting it to en-
gage with any one of a number of radial sock-

per end of the stud b and projecting |

75

outer edge”

having g finger- -

8¢

ets 8 provided in the carrier, the relation be-

Ing such that when the locking pin is engaged

with one of these sockets the corresponding

die will' be properly located with reference to

‘the working point. The locking pin 7'is in

80

this instance spring-pressed to insure its en-
gagement with the sockets, the means for

1n the overhanging portion 6’ in the arm and
bearing at one end against a shoulder 9
formed on the locking pin while at its oppo-
cured into the outer end of said opening.

~ Referring now to. the blank from which

site end the spring bears against a plug 9° se-

types are formed and the means for support-

Ing it at the working point, it will be of proper

this purpose comprising a spring 9 under
compression and seated in g recess 9’ formed

90
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-
-

weaterial and its form will depend of course

upon the particular mode of operation car-

y the mechanism” when in wuse,

ﬁing two or more.
whether it 18 to. be
the upper or type-cex-
rying edge of a typebar blank with ifs com-

y pes to form a typebar of greater

plement of tyﬁea )
or less length. . The means for supporting
7ary wit

iines of type, each embo

100

108

110

have for the purpose of illustration set forth

& particular form and construction of both
vlank and support therefor, it will be readily
understood that theése features may be widely

veried without departing from the spirit of

Instance is represented in the form of s strip
or ribbon K suitéble for forming a line of type
and having an under-cut or dovetailed rib ¢

elong its lower edge, adapting the blank or
the hine of type formed therefrom to be en-

fud

‘ | the invention. The blank illustrated in this
head 4 a corresponding stop-piece 5 which

190

support. If a blank of such a cross-gsctional

“configuration be used, the support for main-

teimng it in proper position et the working

. o , - . nd MY &
point relatively to the working die will ordi-
narily be provided with & counterpert channel

155



-gages.

10

~die thereby compressi _
‘blank, and in the simple species of mechan-

%ﬁ,&ﬁ&ﬂ

or groove with which sueh'under-cut rib en-
In this instance, the die operation

results from the rectilinear movement of the
the material of the

ism illustrated, this compressing movement
of the die is accomplished by depressing a
hand-lever 10 which is fulerumed by & pin 10’
toasupport 10", secured to the aforesaid fixed
stud & and here shown as a nut-like member

serewed onto the end of the stud, a washer z

~ being interposed between the nut-like mem-

15
20

29

30

35

4()

49

a0

60

ber and the opposed face of the arm 6. On
one side of the pivot-pin 10’ there is a second
pivot-pin 11’ connecting the lever with -a
plunger 11, which works in an opening in the

arm 6, so located that when the die shall have-

been brought to a working position, and the
locking pin 7 engaged with the proper socket
in the carrier, the plunger is adapted to con-
tact with, the hea(f

cated ‘die (the said head being preferably

somewhat concave and the contact end of

‘the plunger somewhat convex). By a forci-

ble movement of the hand lever, the die is
forced downwardly and compresses the blank
at the proper point. Freedom of movement
of the plunger 11 with reference to the lever
10, is assured by the location of the pivot-pin
11’ of the plunger in a slot 10° in the lever,
while a handle 10*is provided on the lever 10

.for the ready manipulation thereof. The le-

ver is returned to its upward position (to per-

mit the ready and free adjustment of the car-

rier B) through the action of a spring 12
which connects an extension 12’ on the lever

with an ear 12" extending, in this instance,

re&rw&;dly from the arm 6.
Coming now to the means for heating the

dies, whereby when a die shall be applied to

the surface of the blank, an amount of heat

shall be developed sufficient to decrease to a

more or less extent, the internal resistance or

cohesion of the material thereof, 1 utilize for
this purpose an electric circuit in which 1s 1n-
cluded the blank being operated upon, and
preferably so combineé such circuit with the
type making mechanism that the circuit 1s

completed throu%h the working die and that
lank. directly thereunder. |

ortion of the

n the present case, the circuit i1s broken
when the die after its operation is lifted to

withdraw it from the face of the blank.
Thus the current flows and the electric en-

ergy is converted into heat in overcoming
the resistance offered to its passage by the
material under the die at such periods only
as the successively located dies operate upon
the blank. | T o

It should here be stated that a guide-plate
13 is provided, which plate is in this instance
secured to a post 14 located upon the base C,
and is provided with an opening 13’ for cen-

4 on the stem of the lo-

e

Since in-the illustrated form of mechanism
the binding post for the attachment of one of
the circuit wires is mounted upon the guide-
plate 13, and ‘as.the die in its descent may

60

contact with the guide-plate, I prefer that

the connection of the guide-plate with 1its
supporting post shall be such as to insulate it
therefrom, and have therefore shown suit-
‘able insulating devices 14’ interposed be-.

tween the post and the securing screw 13"/ of
the plate. The binding post 15, to which 1s
attached one of the circuit wires w 1s mount-

ed upon the guide-plate 13 and likewise in-

sulated therefrom by means of suitable in-
sulating means such as 15 When a die

| descends after having been brought over the
opéning in the guide-plate, it comes in con-

tact with a flexible finger or brush 16 in elec-

trical communication with the binding

70

79

80

ost
15 and circuit wire w, and when the die 's%all |
- have contacted with the blank the circuit

is closed through the binding post 15, via the -

brush 16, die-stem 2 of the working die, and
blank E, to the remaining binding post 17

85

which is screwed into a block 18 serving. to

support the blank in a sufficiently rigid man-

90

ner- to permit the satisfactory operation of
the dies.  Preferably the supporting block

18 is mounted in such a manner as to mini-

mize the tendency to abserb and dissipate
the heat into which the electrical energy 1s

00

transformed as well as to electrically insulate
it from the adjacent metallic parts. To this
end the block is in direct contact with insulat-

ing means such as 19 located in a channel in
a holder 20 in which the block is mounted.

This holder is fixed rigidly on the base C, and -

the aforesaid binding post 17 is likewise in-

sulated from the holder, being in this in-
| stance .screwed directly

into the aforesaid
block 18. To the binding post 17 the re-
maining ecircuit wire w’ is attached. These
wires w, w’ serve to convey the current from
a suitable source of electric energy, not

shown. The blank E is fed through a slot

18" 1n the block 18. . |
Some means .will ordinarily be provided

100

106

110 -

for feeding the blank to and past the working

point, in order-that successively located dies

may operate upon consecutive portions of

the blank. Any means apgmprmte for the

purpose may be employed, but in the simple

mechanism illustrated a hand feed 1s n-

dicated which when properly operated causes
the blank to be fed forward step by step an
amount corresponding to the width o ‘the
types made upon its edge. The feading
mechanism in the form thereof indicated:
comprises a lever 21 fulerumed by a stud 21’

115

120

to a post 22. -This lever is connected by a

link 23 with a pawl-carrier 24, pivoted by a

125

stud 24’ concentrically with a notched feed

' wheel 25. Upon the pawl-carrier there 1s
tering and steadying the descending die. | pivotally mounted a

spring-pressed pawl



10

4

24" engaging with the teeth of the feed wheel. | have been formed thereon, may be indicated &5 .
In juxtaposition to the aforesaid notched- -
wheel 1s rotatably mounted a presser roll 26,

in such relation to the notched feed, wheel
that the space between the peripheries of the

two 1s somewhat less than the width of the |
blank fed to the machine, in order that the
teeth of the notched wheel may engage with
the face of the blank to a sufficient depth, to

cause upon the rotation of the notched wheel
the feeding of the blank. Both the feed roll

~and the presser roll are in this instance in-

15

stlatéd from their supports (such insulation
being indicated by f,fx"), respectively) in order
to preclude the turrent from passing to the

machine frame and thence {o ground.

20

25

30

35

been with-

The locking pin 7, after hav
drawn from the engaged socket, permits the
free angular movement of the carrier. B

which may then be turned.to bring the de-

sired die mto alinement with the aperture
13" i the guide-plate 13.. Upon the release
of the locking pin, it enters its proper socket |
8 1rr the carrier, and the latter becomes
locked against further movement. Assum-.
ing now that the proper section or portion |

of the blank is located in proper relation to
the opening or aperture 13/, the depression of

the hand-lever 10 results in the forcing down

of the stem of the located die and ultimately,

in the engagement of the die at the end of
the stem, with the blank. During this time, |

however, the circuit having been closed by

reason of the contact of the brush- or finger 16 |

with the depressed die, and the electric cur-

-rent in overcoming the resistance of the metal

of the blank, is converted in 4 large measure
into heat, thereby raising the temperature of

- the blank, although ‘as befores stated it isnot

- 40

45

~ the formative action of the descending die

designed that the temperature shall be such
as to cause a too free fluid condition of the
portion of the blank in the die, but shall
merely heat the blank to an extent sufficin

to overcome 1n some measure the internal
cohesion of the material thereof in order that

- may be facilitated by reason of the decreased
resistance to flowage offered by the metal of |

00

99

60

the blank, After a type has thus been made

ment by the action of the spring 12, and the
depressed die follows the plunger upward by
reason of the action of the encircling spring 3.
- Before making the next type the feed lever

21 18 manipulated sufficiently (an index or

gage R indicating the movement necessary)

carrier to bring the

Eroper die to the working
point the type may

e made as before. -

~ In the making of lines of type, the point at
which the continuous ribbon-like blank is to

be severed after a proper number of types

§86,328

by a separate die having n V-shaped working
on _ , “lina’
m Fig, 3) operating to notch the bar at the

portipn (this die being marked b

. -

suitable means, be severed at that point. -

‘point of division after which the bar may, by
‘ 70
- The particular advantage resulting from

"the use of heat.applied. from an extraneous
source 1n conjunction with an insulated sup-

‘materia

diminution of the internal resistance or co-

{ hesion caused by the heat is maintained at a
‘maximum, thus facilitating the production of
‘the type at that stage in which it is highly
‘advantageous that such internal resistance -

_port for the blank, arises from the fact that
‘such squort tends to conserve within the 7
. of the blank the heat represented
| by the electric energy consumed, and as the
working of the die nears its completion, the

80 -

should be a minimum,—to-wit: when the

| Bﬁﬁl‘t’ that t,he WOI‘klIlg die should exert is
| naturally the greatesf, | o

85

Having described my invention, I claim—
1. The combination with a support for a -
| blank, of & type die adapted to engage with a -

blank in such support and form a type there-

90

on, and an electric circuit for heating the

blank, and means for closing the circuit dur-
ing the working of the die and blank, |
2. The combination with & support for a
blank, of a plurality of selective type dies
adapted to form on a blank in such support &

the circuit during the type formation.
3. The combination with a support Yor a

same during each type forming operation.
4. The combination with means for sup-

1 porting and insulating a blank, of a type die

95

succession of types, and an electric circuit
for heating the blank, and means for closing

100
blank, of ‘a plurality of selective type dies
‘adapted to form on a blank in such support-a
| succession of types, an electric circuit for
heatin({rg the blank, and means for closing the

106

adapted to engage with a supported and in-

! | Ing movement.
the lever 10 is assisted in its upward move- |

sulated blank and form a type th
| electric circuit for-'heating the blank during

pe thEI'BOII,- an :. :
. 110

the type formgI% operation, and & circuit

closer controlled by the type die in its work-

5. The combination with means for sup-

porting and insulating a blank, of a plurality

of selective type dies adapted to form on a
supported and insulated .blank & succession

of types; an electric circuit, and ‘means for
rendering the same effective during each
_ type forming operation for heating the blank.
to bring.the next section or portion of the | '
‘blank into alinement with the opening 13’;
upon the necessary adjustment of the die- |

6. The combination with a sunport for a

. '.bla,n-k, of a type die adapted to engage with a

blank in such support and form a type there-

on, an electric circuit and .means for render-

= =

g the same effective during the forminﬁ
operation for heating the blank, and fee

Mmechanism operative to impart a step by

step movement to the blank. T

115

120

125

75
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oIt

~the type forming operation, a
controlled by the type die in its working |

886,328

7. The combination with a support for a | when broucht

blank, of a pluralitv of independently mov-
able selective type dies adapted to form on a
blank in such support. a succession of types,
an electric circuit for-heating
circuit closer controlled by the die in its
movement, and féed mechanism operative
to 1mpart a step by step movenient to the
biank. - | -

8. The combination with a support for a
blank, of a plurality .of selective type dies
adapted to form on a blank in such Support a
succession of types, an electric circuit, and

mearns for.rendering the same effective dur-
Ing each type forming operation for heating’

the blank, and feed mechanism operative to
mpart a step by step movement to the blank.
9. The combination with frieans for sup-

porting and insulating a blank, of a type die

adapted to engage with a supported and in-
sulated blank and form a type thereon, an
electric circuit for heating the blank during

circuit closer

movenient, and feed mechanism operative to
impart & step by step movement to the

- blank.

30

35

40
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- 10. The combination with an adjustable

carrier, of a plarality of type dies mounted |

thereon, an electrie circuit embodyving a die
controlled circuit closed for heating a blank
when located in juxtaposition to the working
pomt of the machine, a heat insulating holder
upon which that portion of the blank is sup-
ported which is'subjected to the action of the
sald electric circuit and the working die, and

feed mechanism for feeding a blank through |
“such supp

Ort. . |

11. The combination with an adjustable
carrier, of a plurality of type dies mounted
thereon, means for effecting the working en-
gagement of the die when located in juxta-
position to the working point of the machine,
a guide for centering and steadving the die
during its working, and an clectrie circuit for

heating a blank, a circuit closer controlled by |

the die in the working movement, a heat
Insulating substance applied to that portion

of the carrier subjected to the heat of said

electric current, an insulated support for
supporting that portion of said bfank sub-
jected to the action of the working die, and
feed mechanism for imparting a step by step
movement to the blank. ST

~12. The combination with a die and a
blank holder, of a guide for centering the die

when brought into engagement with a blank’
In- the hol(T‘er, an electrical cireait in which |

1s Included a source of electrical energy and
a blank within the holder, and means for
closing the circuit simultaneously” with the

movement of the die to its workine positi@ns.

13. The combination with a.,bdle and g

blank holder, of a guide for centering the dig

the blank, &

by increments.

o

agamst the blank, an electrical circuit in

‘which 1s imcluded a source of electrical
| energy, and means for closing the circuit

simlﬁtaneously with the movement of the
die to its working position. '

14. The combination with a die and a
blank holder, of a guide for centerimg the
die when brought into engagement with a
blank in the holder, and an electrical cir-

cuit in which is included a source of elec-
trical energy, and a spring finger interposed
i the path of the die during the movement

of the latter to effect its engagement with

the blank, the other terminal of said circuit

being electrically connected to the blank.
15. The combination with a shiftable

die carrier Erovided withr a plurality of dies,
holder, of :a guide for centering

and a blan

the successively selected dies when succes-
sively brought mto engagement with a blank
in the holder, an electrical circuit in which
is included a source of electrical energy, and
means for closing the circuit simultaneously
with the movement of the die to its working
position. | .
16. The combination with a rotatable die
carrier provided with a plurality of dies,

shiftable parallel to the axisof the rotatable |

die carrier, and a blank holder, of a guide

for centering the successively selected dies

when brought into engagement with a blank
in the holder and an electric switch controlled

by the die in entering and leaving the work-

ing position. - | |
17.The combination with a shiftable die

a blank holder, of a guide for centering the

dies when successively brought into engage-
-ment with the blank in the holder, an elec-

trical cirecuit in which is included a source

of electrical energy, means for closing the

circuit simultaneously with the movement

of the die to its working position, and feed

mechanism. . - | '
18. The combination with a rotatable die

- carrier provided with a plurality of axially

reciprocatable dies and a blank holder, of

means {or successively positioning the dies,

an electric switch in position to be con-
trolled by any die as the same is moved into

into engagement with a blank
in the_ holder, a plunger for forcing the die
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carrier provided with a plurality of dies, and

105
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operative relation with a blank in the holder,

and means for feeding a blank in the holder

19. The combination with a support for

a blank, of a type die adapted to engags

with a blank in such support and form fype
thereon, and an electric circuit for heating
‘the blank during the working of the die anc

ciosed by the die during the working thereof.
20. “The combination of a support for a

'blank; of a plurality of selective tgfpe dies
. adapted to form-on a blank in such

form 8
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 section of typ
- heating the Sp

- 886,328

"
'

es, and an electric circuit for ; said blank, and an electric circuit for heating

; _ .
“blank end embodying a circuit ' one of said members and thrown into o
~closer closed by the die as it approaches its | t
working position. LT
5 _21. The combination with a support for a
blank member, of a type die memg
~ for moving one of said members into' en- |
gagement with the other to form a type on t

tion during the type formation.

| _ . ]
b

-

er, means |  Witnesses.
KFrED. J. DoLrg,
- . JouN O. SEIFERT.

pera~ 10

FRANCIS H. RICHARDS.
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