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To all whomy it 1y concerie:
be 1tknown that I, CHARLES SPIRO, of New
York city, New York, have invented certain

new and usel" ul Improvements in J"pvg-“ rite

mg Machines, of which the following is aspeci-
fication. |

- My invention relates move especially to that
style of type-writer shown in my patents, No.
3“,98"3 Jualy 28, 1885, and No. 335,302, Feb-
ruary 2, 18506, in which a rotary md 1'eCIPro-

cating type- v*hoc*] 18 employved having a cen-
tral twir ling handle mounted on the end of
a depl‘ﬂqmblv leverwhich 18 pivoted above the
sliding paper-carriage, to which ecarriage a
step-by-step feed motion is imparted at each
depression of the type-wheel. Heretofore ma-
chines of thischaracter have heen made with
a single type-wheel having but one style of
letters or characters—usu alh* capital letters—
whereas the chief object of my present inven-
tion is to construct machines of this stylewith
two or more type-wheels eachhaving types of
different styles—~forexample, upper and lower

case—so0 that more perfectand elaborate print-
1ng may be effected. In applying two type-
wheels to this kindof machine provision must
be made for readily shifting one wheel or the
other into action and for preventing the in-

active wheel from making an impression on

the paper when both wheels are depressed,
and provision must also he made for altering
the length of the feed-steps when the w]mels
are shifted-in order to cor respond to the wide
These con-
ditions have formed the problems of my pres-
ent invention which call for material modifi-
cations in my former machine and arve effect-
ually accomplished by my present improve-
ment. In my former machines the paper-
roller was placed centrally under the type-
wheel and the paper pﬂ%‘%ﬁd in on the under
side of the roller; thence pmfh around the
same and off on the unper side of the roller,
and the type-wheel was depressed
down on the paper on the.roller, which thus
supported the impression of the type. Inmy
present 1nvention, however, the roller is not
placed directly under but a little to one side
of thewheeland the blank paper is wound up
spirally thereon and is led off the top thereof
under the type-wheels and over a narrow sta-

~tronary anvil or horn which rises up from the

(No mudel )

lll‘e(}ﬂT '

base of t]m nmchnmdnoeﬂs under the center
of the type-wheel, or in line with the printing-
point, upon n]u(.,h horn the pressure of the

1mpression is received when the wheel is de-
pressed.

A cushion -strap extending longi-
tudinally on the carriage over the tip of the

lorn and under the paper sheet cushions the

impression and prevents a harsh contaet of
the ‘U‘, po 'Wiﬂl 1'1'}0 hm*n ’1 he two type- wheel_b
1)10 of lmms_{ h]ll“(‘{] m*“i-,hd a %11011 distance in
or out on the depressible lever, so as to bring

either wheel to the printing-plane, and in

order to insure that only the wheel whiech is at
the printing-planeshall printwhen the wheels
are depr ea%ml a small plemw-—f oot or guard-
p’lme projects out over the paper unfler the
wheels, which foot has a slot at the printing-
point through which the type of the active
wheel will protrude to make its impression
on. the paper below, whereas the tvpe of the

Ainactive wheel will come down on the guard-

plate at one end of the slot, and thus be

prevented tmm making any impr L%'Ut_l_ on the

paper. .

My mvention therefore consists, ummh in
the fommeahele outlined, and dl%O 11 eertaln
details connected ther ewnl_l, as sef forth in
full hereinafter. |
- In the drawings annexed, Fi igure 1 presents

A longitudinal front or w:le elevmmn of my

nnprovod type-writer shown in section at the
type-wheels with the parts in normal or qui-
escent positions.  Ifig. 2 18 a rear elevation of
the machine with the type-wheel depressed
and the parts in the printing position. Fig.
318 a cross-section on line x x of Fig. 1 in
front of the type-wheels.
larged fragmentary rear side view showing the
jj}osltmn of parts when the lower-case wheel 18
printing, and Fig. 5 is a gimilar view to show
the position of pm'ta when the capital-wheel
18 printing.  I1g. 6 is a cross-section through
the guard-plate papersheet and cushion-strap,
talkken on the line o o of I*"iﬂ'a 4 and 5
Referring to Tigs. 1, 2, mld 3, 1t Wﬂl be

' noted that the ﬂpnual form and appearance
‘of the 1‘11&6}]1110 are substantially the

sanie as

“that shown in my former ::‘Lpphcatlons re-
terred to.

A indicates the base of the machine, in
which are planed longitudinal dovetailed ways

g, 4 1s an en-
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in which the dovetailed base of the paper-car-
riage B 1s fitted, so that said carriage is free
to slide back and forth therein, as usual
From one end of the base rises the upright
frame C, terminating in the overhanging nose
or arm d, which projects out, as usual, over
the paper-carriage, as Shown in I*w% 1, 2,
and 3.

- D is the depressible type-wheel lever, piv-
oted at one end in the frame C and nmded
near the other end in a forked guide, ¢, on the
overhanging tip d of the frame. On the outer
end of the lever D are fitted the two type-
wheels If I/, being separated a slight distance

from each other, bhut secured firmly together

at their hubs, as shown best in Fig. 1, and in
such positions that corresponding characters
on both wheels are 1n the same radial posi-
tion, as seen in Fig. 3. The inner wheel, I,
preferably eontmn& capltals, while the outer
wheel, F/, contains small letters, as shown in
Ifig. 9’ : but of course any other two distinct

systems of characters may be employed, ac- |

cording to the special adaptation of the ma-
chine. The hubs of the type-wheels, as may
be seen in Fig. 1, are not fitted directly onto
the end of the depressiblelever, but are slipped
over the long sleeve or hub ¢ of the usual
toothed Ioelzlllﬂ-wheel v, which wheel /v abuts
up against a bhouldel on the end of the lever
D, Whlle the sleeve ¢ fits upon the tenon 1 at

‘the end of the lever, and is held in place by

the stud £. The locking-wheel /v and its hub-

‘sleeve g are therefore free to turn on the end

of the lever D, but are restrained from end-
The type-wheels are rotatively
engaged with the locking-wheel /i by a crank-
pin, 73, ,which projects from the locking-wheel
through holes in the type-wheels, as seen in
Fig. 1, and the locking-wheel is geared with
the index-wheel 7, which works the index-
finger g on the dial ¢/, so as to guide the op-
erator 1n turning the wheels and show when
the desired letter is at the printing-point in
the usual mannex.

A sleeve, [, projects from the hub of the
outer type-wheel and fits over the sleeve ¢ of
the locking-wheel, and a stud, 3, projects from
the sleeve [ into a groove, 5, in the sleeve ¢,
so that hence the L} pe- wheels are rotativel Y
engaged with the locking-wheel, and at the
same tlme capable of bem? slid in or out a
limited distance on the sleeve ¢g. The twirl-
ing handle o is frictionally socketed on the
hub of the outer wheel over the sleeves ¢ U,
and it will therefore be seen that by grasping
the handle with the fingers it may be twirled

 to revolve the wheels to bring the desired let-

60

ter to the printing-point, and may then be de-
pressed to print the desired letter; at which
point the teeth of the locking-wheel /i will en-
gage the fixed stop-tooth 7 to lock the wheels
from rotating in the usual manner. Not
only, however, may the wheels be revolved
and depressed by operating the twirling-han-
dle o0, but they may also be shifted in or out

on the sleeve ¢ to bring either wheel into ac- |

—_—

special thought or effort on the part of ti

‘rangement, as shown in Figs. 2

395,799

tion, as seen in Figs. 4 and 5 and in dotted
lines in Fig. 1, without altering the grasp of
the fingers on the handle. It will therefore

be seen, by referring to Figs. 1, 2, and 4, that

when the wheels are slid 111\?31(:1 or in their
normal position, the wheel F’, eontaining the
small letters,will be at the printing-point, and

therefore ready for action, while 1f the wheels

| are slid outward the wheel I will be removed
from the printing-plane and the capital-wheel

IY brought into the same position, as seen in
g, 5, so that capitals will now be printed
when the wheels are depressed, instead of
small letters, as before.

In order to unconsciously hold the wheels
in either of the positions deseribed, a small
spring-catch, mn, on the sleeve, as seen 1n Iig.
1, will automatically engage with either of
two notches,nn, In the sleeve ¢ when the twirl-
g handle, with its type-wheels, 18 shid 1n or
0111 as will he readily understood fr om Fig. 1.
ence by the constructions described emher
wheel may be shifted imstantly to the print-
ing-point to print either capitals or small let-
ters without loss of time, and the wheels will
be retained firinly in either of the desired po-
sitions so long

operator.

Now, In ovder to prevent the wheel, which
1s shifted out of the printing-plane, from
making any impression when both wheels are
depressed, the construction of the carriage

~and the position of the paper-rollerrelatively

to the type-wheels are materially changed and
new features added, as shown best 1n Ifigs. 3,
4, and 9.
usual toothed raclk, p, and paper-roller », hav-
ing the usual individual construction and ar-
and 3, except
that the paper-roller is not placed centrally
under the type-wheel, as heretofore, but at
one side of the central point, as well shown
in Fig. 3, so that the type-wheel is not de-
pressed against the paper-roller, as hereto-
fore, but against a narrow stationary anvil
or horn-like pedestal, (, which rises from the
middle of the base and projects up close to
the carriage, divectly under the center of the
type-wheels or at the printing-point.  The
narrow top of said horn is level and of size
sufficient to ecircumscribe any tvpe on the
type-wheels, and-the paper sheet passes from

as may be required without
e 95

The carriage 1s provided with the.
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the paper-roller between the type-wheel and

the tip of the horn, and when the type-wheel is
depressed upon the paper it is therefore sup-
ported upon the tip of the horn, as seen in Figs.
2, 5,4, and 5, which thus receives the pressure
of the imprint, instead of the paper-roller, as
heretofore. Inorder, however,to prevent the
hard or harsh imprint of the types directly
against the metallie tip of the horn, a cush-
ton-strap, I, preferably of vuleanized rubber,
extends longitudinally of the ecarriage, paral-
lel with the rack p, and
the top of the horn, and as the carriage is

passes snunl} over

125

130

moved step by step after each impression
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the strap I moves, of course, with it and
slides over the tip of the horn, alwms keep-
g the tip of the horn cushioned for
The paper-roller r is embraced
on each side by curved springs ¢ {/, as shown
in Kigs. 1, 2, and 3, which are turned ox
pressed against the roller in opposite direc-
tions, and which enable the paper tobe guided
in around the roller and hold the paper in
place thereon.

The paper sheet s, as seen in Fig, 2, is not

51111131} passed pm‘lly around the J(ﬂlel, as

heretofore, but is wound up spirally thereon,
one end ben_l;ﬂ- first passed under the spring .f,
and thence about the roller under the spring #/,
and thence wound spirally until the full
sheet 1s wound up, except the starting-edge,
which is finally passed over the strap Ix and
out under the rack p, as shown best in Fig.
3. When the carriage moves step by step
after each imprint, the paper sheet and the
strap of course slide lengthwise over the horn
(7, thh 151,‘51 or oi 00111.5( always remains at
tlle impril’l‘r, as u-'ill be understood. When
one line is printed, the paper-roller is then
partly revolved to unwind part of the blank

paper s, the printed part being then fed out
- over the strap K and under the rack p, as

will be understood from Fig, 3. . -

Now, by referring to Tlﬂb 1 and 5 in con-
neetmn with If1gs. 3, 2, and 1, the means for
preventing the idle-wheel from printing on
the paper when both wheels are depressed
will be readily understood.

N indicates a ﬂuald-pl&te or presser-foot,
preferably of thin flexible metal, attached to
and projecting out from the overhanging arm
¢ of the frame and lying over the strap K,
under the type-wheels, and above the horn G,
the paper sheet s being passed between this
guard-plate and the Stl"ﬂl}, as fully shown in
Ifigs. 4, 5, and 6. A slot, w, is formed through
the guard-plate just over the horn G and in
line with the acting-wheel, which is in the
printing-plane, said slot being amply large to
allow the type of either wheel, when shifted
into the printing-plane, to project through the
guard-plate and malke its impression on the
paper below, as shown in Iigs. 4 and 5. It
will therefore be now nunderstood by referring
to Fig. 4 that when the type-wheels are slid
mto thelr normal positions, the lower-case

wheel F’ being at the printing-plane, when

the wheels are depressed the type of the wheel
¥-will come down 1dly on the guard-plate at

one side of the slot, and thus fail to inake any

impression on the paper. On the other hand,
when the capital-wheel is slid into the print-
ing-plane, as seen in Fig. 5, and the wheels
depressed, the type of "‘the capital-wheel will
make 1ts impression on the paper through the
slot 1in the guard-plate, while the type of the
other wheel will come down on the end of the
guard-plate on the front side of the slot, as
seen in Kig. 5, and make noimpression on the
p&pel‘ In _611}1161‘ case it will also be seen that

each

two
disk 10 revolves in a plane slightly inclined

the contacts of the idle type with the guard-

plate will be elastic, and therefore not nju-
rious to the type, as the springy nature of the
guard-plate and strap IX will allow the said
pa-rts to yield and bend slightly under the
pressure of the type on either side of the
horn, as shown clearly in Figs. 4 and 5. -~
By referring to the arrow in Figs. 4 and 5
1t will be seen that after each successive im-
presgion of the type-wheels the carrviage, with
the strap K and paper sheet s, is fod 1:0
right; hence the freshly 1}1‘1111@(1 part of the
paper will pass under the middle part of the
guard-plate, against which the type-wheel F
18 depressed, as seen 1n Iig. 4. In order,
therefore, to prevent the fr-es]ﬂ;, -printed let-
ter from becommﬂ blurred by contact with or
rubbihg against the plate, the under side of
the plate is provided with two short feet, «,
as seen best in Ivigs. 4 and 6, which are dis-
posed 1n a position on each ﬂde of the printed
line and directly under the position of the
type-wheel . - Hence these feet v support the
ouard-plate shightly above the paper where

the plate from being forced down against the

against the plate, as will he readily under-
stood from Figs. 4 and 6.

The dewee.s for feeding the paper-carri aﬂe
step by step.and for reg ulatm o the length of
the feed steps to cor 1‘6513011(1 to the width of

letter printed are substantially the same as

shown in my former patents. The device for
inking the type-wheel is also similar to my
former device. -_
Referring to Ttigs. 1, 2, and 3, 10 is the ink-
ing-disk, w ]11(311 15 a flat disk revoluble in a

horuonidl plane against the rim of the type-

the

the lefters are freshly printed, and prevent

fresh print when the wheel I is depressed
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wheels and pivoted on a pendulous radial

arm, O 6, which s hung loosely on the lever

D behind the loclilllﬂ—wheel h, and has a

cranked arm, b7 which engages a fixed pin,
12, 1n the -:rruidefs e. 1t hence follows from
this arr ang ement that the inking device nor-
mally gmutates into the 1‘)0,5111011 shown in
FFigs. 1. and 2, where the pendulous arm b ¥’
han O'S Strawht down and the ink-disk 10
rests again st the under or printing side of the
wheel; but when the wheels are depressed the
pendulmm arm and its disk are swung m'ound
the wheel to one side, as shown in I‘ln
disk revolving ag ainst the tyvpes, and th us ink-
ing the same Wlnle the disk is removed from
ander the printinﬂ-poinf of the wheels to al-
low them to make the i impression, as will be
readily understood from Fig. 2, which inking
device 1s substantially the same as shown in
my formey application.
ever, that in my present machine, where the
Wpe wheels are employed, the Inking-

to the horizontal, as seen in Fi 12. 1, 80 as 1o con-

Igge

115

2, the

120

125
It will be seen, how-

130

factoneside 0111} with the type ‘wheel which is
atthe printing-line, the other wheel being prac- -

tically out of coutaet with the disk. The pen-

| dulous arm is also made in two parts, bb’, the
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part b/, which carries the disk, being inserted
into a tubular socket in the part 6, and held by
a set-screw, 75, 80 that by this means the disk
and its arm b’ may he easily removed for re-
Inking and as easily replaced, and the joint
in the pendulous arm 0 0/, with its set-screw
70, enables the disk to be set or adjusted up
to the type-wheel with the desired pressure

for etfective inking, as will De readily com-

prehended from Fig. 1.

Referring to I‘1bs 2, 5, and 1, R indicates
the feed- lever which is of elbow form, as
usual, pivoted on the overhanging arm d, and
having one arm provided with the finger-

knob 15,and the other arm provided with the !

pawl 4, which 1s pivoted thereto, and whose
point tends constantly to engage the teeth of
the ratchet-rack p by the action of the pawl-
spring v’. A pin, 16, projects from the lever
R over the spring-tongue 17 and under the
depressible lever D, so that hence every time
the lever D and its type-wheels are depressed
to print the feed-lever R is likewise swayed,
the spring 17 flexed, and the pawl y moved
back over the teeth of the rack . At the re-
turn motion the spring 15 raises the lever D
with the type-wheels until stopped by the pin
19, and as the spring 17 returns the feed-le-
ver R the pawl ¢y now engages the rack p and
feeds the carriage forward one step. The
active stroke of the pawl or the length of the
feed-step varies, however, according to the
width of the letter printed, according to the
principle shown in my former maehine—that
18, by referring to Kigs. 2 and 3 it will be seen
that the pawl 4 18 formed with a long slender

- tail, x, which projects back toward the type—

40

50

55

6o

wheels and under and crosswise of the rim of
the same, and is adapted to enter one of the
recesses in the rim between the types (sece
Figs. 3 and 2) when the wheel is depressed.
Now therecesses areof varying depth accord-
ing to the width of the letter which they rep-
resent, the widest letter—such as W—having
the deepest recess, and the narrowest letter—
such as I—the shallowest recess; hence every
time the wheel is depressed to print the de-
sired letter, as seen in Fig. 2, the pawl v will

be slipped back over the rack and its tail x

will enter the recess corresponding tosaid let-
ter, so that the pawl having clicked over a
number of teeth will be finally tilted by con-
tact with the bottom of the recess, and thus
ralsed out of engagement with the rack, as
seen 1n Kig. 2. On the return motion the
pawl will of course be held out of engagement
with the rack until 1t arrives at the tooth
from which it was raised, when it will fallinto
engagement, and thus feed the rack forward
during the remainder of its stroke; hence if
the 1cttel* printed 18 a narrow one the recess
which the tail of the pawl will encounter will
be a shallow one and the pawl will be
raised out of engagement early in its back-
ward stroke, and will be let fall into the rack
late 1n its advance stroke, and thus impart

but a small motion to the paper-carriage |

395,799

suited to the narrow letter, whereas if the
letter printed 18 a wide one the recess en-

countered by the tail of the pawl will be a deep
one, so that the pawl will be raised out.of the
rack only at the end of the back-stroke and
will be let fall into the rack at the beginning
of its advance stroke, and thus impart a
larger motion to the carriage, according to the
par tlculm width of the lettel’* thereby regu-
lating the length of the feed- -steps propor-
tlonate]y to the letter, and thus aee{)mphsh—
1ng a perfectly-spaced printing.
It will be readily seen by referring to Figs.
_.f, 4, and 6 that the tail of the p.:LWI will en-
gage only with the type-wheel which is atthe
pl‘inting -line, as the tail terminates at the
printing-line, and it has a gap, 2/, cut in it to
allow the capital-wheel I when shifted out of
action to pass the pawl without contacting
therewith. Now as each of the wheels I I
will have recesses of a depth corresponding to
1ts own types, the capital-wheel F having of
course recesses ol the greatest depth, it wﬂl
therefore be seen that when elther wheel 1s
shifted into action it will engage the pawl in
precisely the same way, and the feed motions
produced will be exactly proportioned to the
style of type which is printed without requir-

ing any thought or attention on the part of

the operator, thus automatically regulating

the feed motions, whether wide or narrow or

small or capital letters are printed.
Referring to Fig. 2, z indicates a detent—

tooth on the pr-olonged extremity of the feed-

lever R, which catches in the rack at the end
of the forward or return motion, as seen in

Figs. 3 and 1, so as to hold the carriage firmly

and prevent the momentum of the feed-im-
pulse or other cause from carrying the car-
riage beyond its proper point.

To produce the spacing-feed between words
or sentences, the knob 15 is depressed one or
more times, as usual. When, however, the
knob 1is fully depressed, the pawl will be
brought firmly against a fixed stop-pin, 20,
projecting from the arm d, and the point of
the pawl will be thus raised out of the rack,
as seen in Fig. 2, thereby allowing the.car-
riage to be slid back or forth freely to any
pomt after which the knob may be released
and the feed devices will return to their nor-
mal positions, ready for further action.

Referring to Figs. 1 and 2, it may be seen
that the cushion-strap K hooks at each end
over hooked studs a on each end of the car-
riage, and may therefore be readily removed
when worn ot and replaced by a new strap.

What I claim as my invention is—

1. In a type-writer, two rotatable type-wheels
fixed to a common twirling handle and mount-
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el on a depressible quppoﬂ and capable of

being shifted longitudinally to and fro, sub-
Stantially as and for the purpose set forth.

2. In a type-writer, the combination, with a
fixed support for the paper or prmted sheet,
of two distinet rotary and reciprocating type-
Wheels arranged to reciprocate to and from

130
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said support and fastened together and to a |
common twirling handle, and capable ot Dbe-

ing shifted 1011011311(1111311)7 to bring either
W heel in the printing-plane, mbstantm]h as
herein set forth.

5. Inatype-writer of substantially the class
deseribed, a slotted guard-plate interposed
between the qluft.mble type-wheels and the
paper sheet and provided with feet to hold
the plate out of contact with the freshly-
printed charvacter, substantially as herein

- shown and deser 11)0(1

20

25

30 C

35

40

4. In a fype-writer substantially such as
set forth, the combination, with the type
wheel or Wheelaj and fixed am’“ﬂ (x, of ths in-
termittently-moving paper-carriage provided
with the cushion- %t rap Is, moving over said

anvil, substantially as and fo] the purpose set
forth.

5. The combination, with the type-wheels
If 1*” and anvil G, of the intermittently-mov-
ing carriage having the cushion-strap IS, with
ﬂ1e Ouard plate \’" interposed Detween the
W heels and strap, arranged and operating sub-
smnhaﬂv as shown and described.

. In a type-writer, the combination, with
‘Lht, two shiftable rotatable and recipr 0(3.:11111@

type-wheels It I/, having recesses o stops of

varying depth on their rims, of the recipro-

cating feod—pzml Y, with its tail 2, arranged in
the fspeemed relation to the type- wheelb, and
with the rack p, and an intermittent paper-
carriage to which said rack is. fixed, substan-
tially as and for the purpose set forth.
7. T'he combination, with two rotatable and
1‘43(311}1*00&‘(1110 Wpe-wheelq fastened together,
provided with a common twirling hﬂndle and

‘mounted on a depressible S‘uppmt and shift-

able longitudinally, of a yielding orsnapping
%1)1*1119-0&1:0}1 arranged to engage the support,
at each end of the 1011ﬂ1tudnml motion to hold
the wheelsin either 1)051131011

S. In a type-writer, the combination, with

the depre scqb]e lever D of the two rotatable ..

and reciprocating type-wheels F F/ and com-
mon twirling handle o, shiftable longitudi-
nally on the end of the lever D, with the
spring-catch m, and engaging recesses i n,
arranged and opemtmn S qunmallv as and
for the purpose seb forth.

9. The combination, with the depressible
lever D, locking-wheel /i, cerank-pin 7/, and
sleeve ¢, of the type-wheels I' IV and twirl-
ing handle o, common to both wheels and

-s]ufmble on the sleeve g, substantially as set

fm ﬂl -
). The combination, with the two rotata-
Iﬂe reciprocating and shiftable type-wheels
mounted on a depressible support, of the ink-
ing-disk 10, revolving in a plane inecli ned to
the wheels, whel eby the disk makes effective
contact 01.11}* with the active wheel, substan-
tially as shown and described.

11. The combination of the two rotatable
reciprocating and shiftable type-wheels F I/,
pendulous inker-arm 0, and inclined rotary
ink-disk 10, bearing upon one of the wheels,
substantially as shown and described.

12. In a type-writer, the combination, with

a type-wheel and an inking-disk revolving
against the typed rim of the wheel, of the
1‘51(11&1 or pendulous arm supporting the ink-
disk and made in two ELdJH%tElb] telescopic

sections, b &/, with a fastening device, substan-

tially as and for the purpose set forth.
15. T'he combination, with the shiftable
type-wheels F I’ and intermittent paper-car-
riage, ol the reciprocating feed-pawl 7, ar-
ranged to operate the carriage, with its tail
projecting in the path of the type-wheels, and
provided with the gap &’ to permit the free
passage of one of the wheels, substantially as
and for the purpose set forth.

CHARLES SPIRO.

Withesgsey:
V. H. BrRACY,
J. BREUDENTHAL
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