(No Model} - ) N B L -
T A.E. AYER. | >eet |
'TYPE WRITING MAGHINE

No. 555,017, o _ Patented Ma,r 10 1896

' - e —-#;% T = —— "— 3
=5
mh— .--..\‘.,!:‘G") ' \9?-3% g
| ‘ .-: e ---—l—... _——
. ] —
3 - '
yilie} : —
r:: & | | 3
o N e I[.. - - 5
O f| = r‘?’ Q"—" °
= =] - ] EAN—
& T s N N S e
2 . r_m ﬁ %e . AL '\a G‘; L"
2 RN _ ¥ A
SRS o S T3 B EEARENS
Ead/ — - _ >
| e - . 3
. S o 3 N o a
1 | e "SR U RS _
: = ST o 4] 1o
- ':lr" - -——-—u - m. . - :TI bé
I ' . % - Hi . L
- T g
a3 I
HIRIEIN
_ I | |
I ' I I I I

3 .
R A

WITNESSES. . i * INVEN TOR, -
' ﬂwé (pors

(7gﬁkumf¢%7, _ o E%Qh#éKMJQ%f 

RATT?Y.

ANDREW B.GRAHAM, PHOTO-LITHO, WASHINGTON.D.C. -« . -




Sheet 2.

3 Sheets

(No Model.)

TYPE WRITING MACHINE.

No. 655,017

o I _
< 0
-Mm“ | _ 0

. mu . _“N

o T | - | | _ rg

. —f | G\_m |
kP e o o S« g | -N-m | 81F >

Fn -h! B ) -

M ™ O — \ m____ e . : .. e - ~— - 5T __.\\ m\\”m g I‘lh_ m
_ M 0 P..m._.m } S - e i

m .*u ! F o | & = Sttt ——
L L . . 5 p

© 5 = g AT mw. TR — =

o R = R . el [ <

= PP . 2BqFp 9, s AR 15950 0 o =

QD ®) k \m___.mv €TE ., 08 f \1_3\@ 9t . | -

..Tan qt - mm oz ,w.t,n 0 | U-wr\wu‘hﬂ.. .wwnw §

B dad o 9.9 4] wt ]

| | _ | _@%\ b/ A1 D

T 1% TN 9 B% Dy /) e 7ol #4
9 \ K- P el Ny, _ | ....me
_T_.... \ lm Mrﬂo @ %& ﬁﬂwl AW
KA A N Q_nw oot

WITNE SSES:

e

il
CATTY

ANDREW B.GRAHAM, PHOTG-LITHO. WASHINGTON, D.C.




(No Model.) ' - o 3,Sheets+8heet 3. I
' A. E. AYER., -
TYPE WRITING MACHINE.

No. 656,017, o Pa,tented Mar. 10 1896.

- gl | .‘ a7 b 28
y
C/o.
.9:3_- 0 - alf? ;g__“-“ | o | |
PRI TAP Y hy > s uq..,""h AW, . ‘ :
S ﬂﬁé’ﬁ:’ f :'}73 *5-@}‘6?%‘“: RO \t‘:‘% \
16 §0 . _ C.3 ) 'H 15 cfb_-
| ] ‘ . ' v | e 2%
c## ] HOAHEHE - _
CM /gl’{ 4 - | = ' bo _ b’ﬂ.« ca‘lJ‘
i 1 - or
e 2 9
.. 0 g
b ‘ | , 57
7 .
¢ {7 bo oI ia © a¥ | 65"' |
2 / / S
a£3 = = . -'Ll .
’ T o)l b7 3 BT F3
—— T , . _
| cas - | | 13
= _ CJ? - 3,'!.{—
clo F— e =
| . ~
' - — | - '.. = ra m
v | ,
clf — —— — — M"“"‘"‘"‘"“"‘""‘“’" - \9’3
et . - - B 2 al
=) | 2Y
‘T Tyl
- Ui /
1\, |
et \
. l
|
X

Nvameﬁ

ATTY

AHPREW B.GRAHAM, PHOTO-LTED WASHINGION T




UNITED STATES PATENT OFFICE.

L - s e

[ T T —

ALBERT E. AYER, OF BOSTON, MASSACHUSETTS, ASSIGNOR OF TWO-TIIRDS

TO AMBROSE S. VOSE, CHESTER
SAME PLACE.

- -

M. SPRAGUE, AND HENRY C. ADAMS, OF

TYPE-WRITING MACHINE. |

T T ——

SPECIFICATION forming part of Lettefs Patent No. 555,917,'&&1:9'(1 March 10, 1896.

App.lic&tion filed March 8, 1895, Serial No. 540,940.. (I*Tﬂ model,)

Lo all whom it may concern: |
Be it known that I, ALBERT E. AYER, re-
siding in Boston, in the county of Suffolk and
State of Massachusetts, have invented an Im-
5 provement in Type-Writing Instruments, of
which the following description, in connec-
tion with the accompanying drawings, is a
specification, like letters and figures on the
drawings representing like parts.

L'his invention relates to type-writing in-
struments, and has for its object to improve
the construction of the same, whereby a sim-
ple, efficient and easily-operated instrument
18 obtained.

In accordance with this invention the in-
strument is provided with a rotary type-car-
rier having a plurality of independently-mov-
able type-bars, which, for the best results,
are provided at their ends with a plurality of
20 type. The rotarytype-carrier has co-operat-
ing with it a plurality of movable stops, by
which the rotation of the type-carrier may be
arrested at any predetermined point to effect
the proper positioning of a selected character.

1he instrument is also preferably provided
with a paper-carrying roll, bodily movable,
as will be described, so as to co-operate with
a plurality of type on each type-bar. The
bodily movement of the paper-carrying roll
3o may and preferably will be accomplished in

a manner as will be deseribed.

The instrument is further provided with a
keyboard comprising an individual key for
each character carried by the type-carrier,

35 and with the usual spacer mechanism and
preferably with an auxiliary spacer mechan-
ism for each character-key, for a purpose as
will be described.

The instrument is further provided with a

40 carriage-feed mechanism of a novel construe-

tion, as will be deseribed.

These and other features of this invention
will be pointed out in the claims at the end of
this specification. -

Figure 1 is a top or plan view, with the
parts broken away, of a suflicient portion of
a type-writing instrument embodying this in-
vention to enable it to be understood. Kig.
2 18 & longitudinal section of the instrument
50 shownin Fig. 1 on the line 22; Fig. 3, a trans-

verse section on the irregular line 3 3, Fig.
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2, looking toward the right; Fig. 4, a rear ele-

vation of the instrument shown in Fig. 1, the
back plate of the framework of the machine
being broken away; Fig. 5, a detail to be re- 55
ferred to; Fig. 6 a transverse section, on an
enlarged scale, of the type-carrier shown in
Fig. 1, the section being taken on the line 6
6, Fig. 2; Iig. 7, a detail, on an enlarged
scale, of the type-bar-locking device to be re- 6o
ferred to; Fig. 8, a detail of one of the type-
bars shown in Figs. 1 and 2; Fig. 9, a detail
of one of the stop bars or pins, and Fig. 10 a
detail of one of the stop-pin-operating levers.
LThe framework of the machine, which sup- 63
ports the operating parts, comprises essen-
tially the side frames or bars A A’, the end
bars or pieces A® A% and intermediate cross-
bars, which will be more specifically referred
to hereinafter, the said framework being of %o
any usual, suitable or desired material.
The framework of the machine supports in
asuitable manner, as will be described, a rev-
oluble type-carrier AY, preferably made as

“herein shown, and consisting of a cylindrical 73

drum, having its rim 2 connected to the hub

o by aweb orplate 4, (see F'ig. 6,) the said rim
being constructed, as will be described, to
support a plurality of movable type-bars a!2.
The cylindrical drum is fast on g shaft or ar- 8o
bor a, mounted torevolve in two yoke-shaped
pleces a' «?, (see Figs. 1 and 2,) the said shaft

or arbor being herein represented as sup-
ported by centering-serews a®a®. The yoke-
shaped piece @', in the present instance, is 83

shown in Fig. 1 as secured by serews a’ to one

end of an open or substantially U-shaped
plate a°, fastened, as by screws @7, to arms ¢

a’, secured to the side pieces, A A', respect-
ively. The arms «® a’ and the center piece go
¢’ practically form one of the transverse
supporting-bars of the framework above re-
ferred to. The yoke-shaped piece a? is also
secured to the arms «® ¢, as by screws a°,

The type-carrier A*supports a plurality of gg
independently-movable type-bars ¢, which
are preferably made as herein shown, and
cach comprises a shank 5 and a head 6.

In the present instance the rim 2 of the rev-
oluble type-carrier, for sake of lightness, is 100
provided on its outer surface with annular
flanges a® a, having a plurality of axially-
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extended slots a®, into which the shanks 5 of
the type-bars are fitted, the heads 6 of the
type-bars projecting beyond one end or side
of the type-carrier.

In the presentinstance the type-bars arere-
tained in slots a® on the outer side or periph-
ery of the carrier A*by meansof two annular

~ bands or rings a®a', (see Figs. 1 and 2,) which
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prevent the type-bars ¢! from lifting out of

their slots and which leave an open space be-

tween them on the outside of the cylinder or
drum, as clearly shown in Fig. 1. Each type-
bar has its shank 5 provided with a mnotch,
agroove, or depression ¢, and in the normal
or retracted positions of the independently-
movable type-bars the notches or depressions
a'” of the various type-bars supported by the
carrier A* register with one another, so as to
form an annular groove about the outer cir-
cumference of the rotatable type-carrier A®
and into which annular groove extends a fin-
ger or projection a!® on a cross-bar a'* form-
ing part of a rocking frame, it being secured
to or forming part of the upright cranks or
arms a® ¢ on a rock-shaft ¢, suitably sup-
ported at its ends at the sides A A’ of the
framework. |

The rock-shaft «* is adapted to be rocked
in the direction indicated by the arrow 20,
Fig. 2, so as to move the cross-bar o' in the
direction indicated by arrow 22, Ifigs. 1 and
2, when each individual character-baris actu-
ated, and this result may be effected after
the manner herein shown, the rock-shaft a®
having secured to it cranks or arms a* o,
which are connected by a bar «* extended

transversely across the machine, as clearly

shown in Fig. 1. As the rock-shaft a® is
moved in the direction indicated by arrow 20,
the particular type-bar with which the finger
or projection @' is in engagement will be
moved in thedirection indicated by arrow 22,
and in order that only the particular type-

~ bar with which the finger or projection a'® is
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engaged may be moved in the direction indi-
cated by arrow 22, as described, 1 have pro-
vided the rotary type-carrier with a locking
device for the remaining type-bars carried
by it.

The locking device referred to may and
preferably will be made as herein shown, it
consisting of a plate b,(see Fig. 7,) having an
annular opening 77 to enable 1t to fit over the
type-carrier A*and provided with the slot or
opening b*, for a purpose as will be deseribed,
the said plate being suitably secured to the
framework of the machine substantially at
right angles to the type-carrier.

The plate b is preferably of substantially
the same thickness as the width of the groove
a*®, and for the best results the edge or wall
78 of the opening 77 is made rounding, as
shown in IFig. 2, to fit the annular groove
formed by the depressions ¢ in the type-bars.
The slot b* is made substantially equal to the
width of the type-bar and the finger ¢'°, so

that the finger o' in i1ts normal position may |

‘normally pressed outward away from

' project into the slot 6% and into the gfoove or

depression a' in line with the said slot, the

said finger or projection, in the normal posi- 70

tion of the rocking frame carried by the shaft
a®, being in a substantially vertical line with
the plate b, as represented in Fig. 2. It will
thus be seen that the wall or edge 78 of the
opening 77 enters into the groove o' of all the
type-bars carried by the carrier A*, with the
exception of the particular bar whichisinline
with the finger or projection a!%, and that all
the type-bars, except the particular type-bar

in engagement with the finger o'%, are pre-

vented from longitudinal or axial movement,
so that when the rock-shaft ¢* is moved in
the direction indicated by arrow 20, Kig. 2,
all the type-bars are locked against move-
ment, except the type-bar having the char-
acter it is desired to print.

The type-carrier A* has co-operating with
it an arresting or stopping mechanism, by
which the said type-carrier may be arrested
at any predetermined position in its revolu-
tion to bring a predetermined or selected
type-bar in line with the finger ¢'® and into
position to effect the printing of the charaecter
selected. -

The stopping mechanism referred to con-
sists essentially of a stop-arm b', revoluble
with the type-carrier and herein represented
as pivoted thereto, as at 0% the said arm Dbe-
ing provided with a slot or opening 4° through
which the shaft a is extended loosely, the said
slot or opening being of sufficient diameter or
size to permit of a pivotal movement of the
stop-arm b’ without engagement of the said
arm with the said shaft. The stop-arm 0’ is
the
type-carrier by a spring 6% and at 1ts upper
end the said stop-arm is provided with aslotted
nose-piece b, the opposite sides of which are
rounded or beveled, as clearly shown in Fig.
1, for a purpose as will be described. 'The
spring b* permits the stop-arm b’ to be moved
on its pivot toward the type-carrier, but nor-
mally acts to hold the upper portion of the
stop-arm outward and into position to be en-
agaged by one of a plurality of sliding stop
bars or pins b, fitted into axial slots or open-
ings in the flanges of a stationary wheel 0,
suitably secured to or supported by a cross-
bar of the frame.

In the present instance the stop pins or
bars b are shown as secured on the periph-
ery of the stationary disk or wheel 07 by an
annular band b° and by a plate 0”, the latter
being shown in Fig. 2 as secured to the cross
bar or plate b*? of the framework, as by screws
b1 only one of which isshownin Ifig 2. FKach
stop-pin 0% is provided with a notch or de-
pression 0B, (see Fig. 9,) into which projects
a finger b™, on the end of a pin-operating
lever bY, (see Fig. 10,) it being understood
that there is a separate lever for each stop-
pin, all of the said levers in the present con-
struction of machine being mounted in a
substantially vertical plane toswing on a rod
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0% (see Figs. 2 and 3) exténded across the |
machine and suitably supported by boxes or.

bearings 01, attached to the plate or bar b2,
forming part of the framework and best
shown in Kigs. 2 and 3. |

The lower end or arm 18 of each pin-oper-
ating lever b (see Fig. 2) is brought down
1into a substantially vertical plane extending
transversely of the machine, and for the best
results I prefer to provide the lower arm of
each pin-operating lever with a bar b, (see
Figs. 2, 3, and 10,) having an inclined finger

or projection 0¥, with which co-operates an

inclined or cam-shaped surface (' of a levér
0", which is operated by a finger-key 0, the

sald key having its stem 0 pivotally con-
(See Fig. 2.)

nected tothe lever 6%, as at b
In practice there will be as many levers
LY as there are type-bars carried by the type-

carrier A*, and for convenience in arrang e—-

ment T have shown the finger-keys b g
arranged in four rows or bauks, compris-
ing ten keys to a row, the levers 6 for the
various rows being pwotall} mounted upon
transverse rods or barg 5 p1b Hle HB9d - To
facilitate construction, each lever 6¥ is pro-
vided with an ear 0, having a suitable hole,
through which its supporting or pivotal rod
1s extended, and in order to obtain perfect
alignment, of the levers b they are sepa-

1ted on their respective rods by short tubes
or collars 0, extended through the ears b®.
(See Figs. 1 and 2.)

1T'he operation of the stopping mechanism

for the type-carrier may be briefly described
as follows: When a finger-key—as, for in-
stance, a finger-key in the second row—is de-
pressed, the Jever b connected therewith is
turned on its pivot b, and the front end of
the lever 1s moved upward in the direction
indicated by arrow 350, Fig. 2, which upward
movement, by reason of the cam or inclined

surface 0%, produces a rocking movement of

the pin-actuating lever6™ in engagement with
this particular lever 6, the lever b6 mov-
ing on its pivot 6%, so as to cause its upper
portlon or end in engagement with the par-
ticular stop bar or pin correspondmw to the
particular finger-key depressed to be moved
in the direction indicated by arrow 22, Kig.
2, and to project the end of the stop pin or
bar 0° beyond what may be termed the ¢* front
face” of the disk or wheel b7, so that the said
projecting pin will be engaged by the slotted
nose of the stop-arm 0’ when in the revolu-
tion of the type-carrier A* the said arm
strikes the projecting stop-pin.

In order to facilitate the engagement or en-
trance of the stop-pin into the slot in the nose-
piece 0° of the stop-arm, the sides of the said
nose-piece are preferably made rounding or
ineclined, as represented in Kig. 1, so that as
an inclined side engages the stop-pin the stop-
arm O will be moved backward with a mini-
mum amount of friction and without impart-
ing a severe blow to the machine, until the
slot in the nose-piece has been brought in line

with the projecting stop-pin, and when in
this latter position the spring 6* will throw
the stop-arm b’ outward, so that its slotted
nose will embrace or clutch the projecting
stop-pin, and the revoluble type-carrier will
be arrested In its movement 1n the prede-
termined or selected position—that is, when
a particular stop-pin corresponding to a par-

ticular character-key 6% is engaged with the

stop-arm the type-bar havmcr the character
corresponding to the key b® which has been
operated will be in engag ement with the. ﬁn-
oer . -

The apparatus is now in condlblon to effect
the printing of the selected character, which
is accomplished by the further upward move-
ment of the front end of the lever 6, which
dever as herein shown, is provided "with a
inger b, (see Figs. 2 and 3 ,} which engages
the cross-bar o and rocks the shaft a® in the

direction indicated by arrow 20 to project the

selected type-bar o' forward or toward the
paper-carrying roll ¢, and thereby effect the
printing of a selected character upon the pa-
per carried by the said roll, which paper is
not herein shown. When the character has
been printed, the operator releases the finger-

key 0%, and the latter may be restored to its

normal position by a suitable spring 06,
(shown in Fig. 1 as secured tothe ecrank orarm
18 and to the frame of the machine ,) and on
the upward movementof the nc-*er-key b*° the
lever 6 is brought back into its normal po-
sition, (I'epresented in Fig. 2,) which leaves
the pin-operating lever free to be returned to
its normal position, preferably by a suitable
spring 017, the rock-shaft 6* being restored.
to its normal position by the spring 5. The
rock-shaft 6, on its return movement, car-
ries the t}fpe~bar which has been Qpemted
to effect the printing of the selected character
back into its normal posmon (Represented
in Fig. 2.) The type-carrier A*is rotated by
the operation of each finger-key 6%, and this
may be effected after the manner herein

shown, and which will now be described.

The type-carrier shaft a has fast on it at
one end, which may be designated the ‘‘front”
end, a star-wheel c?, with which engages a
push pawl or lever 03, pivoted, as at c‘* to a
cross-bar ¢®, which is extended tmns_verse]y
across the machine and which may normally

rest upon the levers b, the said cross-bar

having secured to or forming part of it side

‘bars ¢® ¢%, (see Figs. 1 and 3,) which are piv-

otally mounted in any suitable or desired
manner—as, for instance, upon one of the
pivotal rods for the levers 6. In the pres-
ent instance the arms ¢ ¢ are represented
as curved (see Fig. 2) and as mounted upon
the pivot-rod 6.

mally held in engagement with the star-wheel
¢* by suitable means, (herein shown asaspring
c®,) fastened at its lower end to the cross-bar
¢’ and having its upper end bent to engage
the push-pawl ¢, so as to keep the said pawl
in engagement with the star-wheel ¢,

The pivoted pawl cdis nor-
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In this construection it will be seen that
when a finger-key 0% is depressed and the le-
ver Y connected therewith has its front end
elevated or moved in the direction indicated
by arrow 30 the cross-bar ¢® will be lifted and
the pawl ¢® will be carried upward until its
end has passed out of engagement with the
star-wheel. This upw&rd movement of the
push-pawl ¢® will impart to the type-carrier
shaft a sufficient force to cause it to revolve
until stopped by the engagement of the stop-
arm 0" with a stop-pin. When the pressure
upon the finger-key 6 has been relieved and
the lever 6 has returned to its normal posi-
tion, the cross-bar ¢® may be returned to its
normal position, either by gravity or posi-

tively by means of a spring, (not shown,) and
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on its return movement the push-pawl ¢® will
again engage the star-wheel when the cross-
bar ¢® has reached its normal position and is
at rest, and at such time the spring ¢® will
hold the pawl ¢? in engagement with the star-
wheel ¢ and thereby hold the type-carrying
shafto stationary until again operated by the
depression of a finger-key.

In order to enable the type-carrier A* to be
made of a minimum size in a machine having
a maximum number of characters, each type-
bar a'? is preferably provided with two inde-
pendent characters located at or near the op-
posite ends of the head 6, the said characters
being herein marked 5051, (See I'igs.2and 8.)
For the purpose of explanation the character
51 may be supposed to be of the lower case,
and the character 50 of the upper case. In
the normal position of the apparatus the
lower-case character 51 is in position to en-
gage the paper-carrying roll ¢, and in order
that the upper- case character 50 may be
printed, the paper-carrying roll is made mov-
able bodily, so as to elevate the roll and bring
a line npon which the characters are printed

in a horizontal plane with the upper-case

character 50. This result may be accom-
plished after the manner herein shown and
which will now be described. The paper-
carrying roll ¢ has its shaft ¢ mounted in
vertically-movable bearings ¢*, and inasmuch
as the bearings for both ends of the roll are
alike 1 will specifically deseribe but one.
Each bearing ¢'* (see Figs. 1 and 2) is shown
as provided with side ribs ¢, extended into
suitable guide ways or slots'in a vertical
frame, composed of the two bars ¢ ¢!5, se-
cured, as by screws ¢* ¢'%, to a plate ¢'®, which
latter constitutes the carriage proper for the
paper roll. The shaft ¢! for the rolls ¢ is ex-
tended through the bearings ¢, and has se-
cured to its opposite ends links or levers ¢,
pivoted, as at ¢*!, to elbow-levers ¢*, pivotally
secured to the under side of the carriage ¢,
asatc®. (Seelig.2.) Theleversc*attheop-

posite ends of the roll are provided with arms
¢*, which are shown as bent downwardly be-
yond and at the back of the carriage ¢'® and
which have their lower ends fied ton ether by
a bar or rod ¢*,

The links or levers i

[

555,017

constitute what I prefertodesignateasa ‘“tog-
gle-joint mechanism,” by which the paper-
carrying roll may be moved bodily upward.
The bar or rod ¢* is engaged by the forked
arms of an upright rod or link c¢*, loosely
pivoted at its lower end, as at ¢*; (see Figs.
2 and 4,) to a crank or arm ¢* on a rock-shaft
¢, having suitable bearings in the frame-
work of the machine and exteuded longi-
tudinally the length thereof, the said roe]'«::-
shaft at the front end of the machine having
a crank or arm c¢¥, (represented by dotted
linesin Ifig. 1,) to which is pivotally connected
the stem of afinger-key ¢, which may be des-
ignated as the ‘‘upper-case key.” The crank
or arm ¢ extends in an opposite direction
from the crank or arm ¢*, so that when the
upper-case key is depressed the shaft ¢* will
be rocked so as to elevate the crank or arm
c*®, thereby lifting the link ¢*, and the up-
ward movement of the link ¢* carries upwanrd
the rod ¢* and the arms ¢* attached thereto,
the upward movement of the arms ¢** causing
the levers ¢ ¢* to assume a position substan-
tially in the same vertical plane, which causes
the journal-bearings c¢'* to slide upward in
their guideways until the roll ¢ has been
brought opposite to the upper-case character
50. The loose connection of the link ¢ with
the crank ¢* permits its upper forked end to
move away from and then toward the car-
riage, so as to permit the levers ¢® ¢* to as-
sume their substantially vertical position.

The forked arms of the links ¢* permit the:

rod ¢® to rock or turn on the inward move-
ment of the arms ¢** to bring the levers ¢ ¢*?

1nto substantially the same vertical plane.

When the paper-carrying roll has been
elevated as described, 1t may be locked per-
manently in its elevated position in any suit-
able ordesired manner, orit may be permitted
to descend Dby ¢ rmnty or otherwise as soon
as the pressure upon the upper-case key ¢*
hasbeenreleased. Thepaper-carriage, which
I1s herein shown as a flat plate or table, may
and preferably will be movable upon suitable
transverse guide-bars d d’, (see Fig. 2,) and
to enable the carriage to move with the least
possible friction I prefer to provide the said
carriage and its guide-bars with suitable
grooves and to interpose between the said
carriage and guide-bars 1n said grooves anti-
friction rollers or balls d? db. The paper-
carriage ¢' is provided with a feed mechan-
1sm by which the carriage and its paper roll
are progressively advanced from one side of
the machine to the other in its operation, and
this feed mechanism may and preferably will
be made as herein shown and which will now
be described.

Referring to Fig. 2, the carriage ¢'® has se-
cured to its under side a rack-gear d* of any
sultable or usual construction, with which
meshes a toothed wheel or gear d°, fast on a
shaft d° having suitable bearings in cross-
bars d' d®, the said shaft in the present in-

- stance being represented as having its ends
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supported upon eenteungﬂsel ews d’ d°, The.|
shaft dis adapted to be rotated by means of |

a normally-wound-up spring dv2 located
within a suitable box or case d', the said
spring having one end secured to the said
case, which is stationary, and is fastened in
any suitablemanner to the framework of the
machine, and having its other end made fast
to theshaft d’so as to revolve thesame. The

shaft d° has loose on it a ratchet-wheel d**

with which engages a tooth 60 at the lower
end of a bar d]ﬁ, the said bar being herein-
atter designated by me as the ‘‘ feed-pawl.”

The bar d* is made substantially wide at

or near 1its center, as represented by dotted |

lines, Fig. 4, and is provided with a central
opening thr 0110'11 which extends the hub of
the ratchet-wheel 4% and a collar or thimble
(1® encircling the said hub. The collar 1
has extended from it pins d'" d'%, (indicated
by dotted lines in Figs. 2 and 4,) which pins

-enter substantially long slots d" in the feed-

pawl d*, whereby the said pawl is permitted
to have a sliding vertical movement for a
purpose, as will bedescribed. Thefeed-pawl
(¥ at its upper end is provided with a -cup-

shaped socket d*, which co-operates with a

rod d? (see Fig. 1) extended across the ma-
chine and supported in ears d*! on levers (*0?
% suitably pivoted to the carriage ¢!, the
sald levers and rod forming a release mech-
anism for the feced-pawl, as will be described.

The pawl d* is normally held up into en-
cagement with the rod d* by a suitable
spring * interposed between the pawl and
the collar d'®, as shown in Fig. 2. The feed-
pawl d¥ is normally held upwmd with its
tooth 60 in engagement with a tooth of the
ratchet - wheel d'* by the spring d*. The
ratchet-wheel d*, while normally loose on the
shaft d° may be rendered fast thereon, by

m ea,ns of asuitable pawl d® (shown in section,

ig. 2,) which engages a ratchet wheel or disk
dz“ fast on the shaft d°. This construction
permits the ratchet-wheel d'*to be rotated in
one direction and effects a movement of the
carriage and remains substantially stationary
while the carriage is being moved in an op-
posite direction.
The tooth 60 of the feed-pawl d is nor-
mally in engagement with a tooth of the
ratchet-bar c?“ Dbut it is adapted to be disen-
gaged therefrom by a tooth 70 on a side bar
4 of a block, box or trough-shaped structure
E, (see K Fl“b 2 and 5,) which is secured to a

| 1001{ shaft e, the chtter being extended trans-

6o

versely of the machine and supported on suit-
able bearings e* ¢’ at its opposite ends. (See
Iig. 4.)

The box or trough-shaped structure ]* may
and preferably will be made substantially as

shown in Fig. 5, the opposite side wall ¢* be-

- Ing provided with a vertical slot ¢°, which di-

vides sald side wall into twoupr 1ﬁht portions

85 86. (See Figs. 2 and 4.)

The vertical slot ¢’ has extended into it a

finger ¢* on an upright arm e for a purpose,

as will be described, the said ﬁnﬂetl in 1ts nor-
mal position, Fig. 5, being pr OJected intothe
Ppath of side movement of the feed- -pawl d*
but separated therefrom a distance substan-
tially equal to one tooth of the ratchet-wheel
1, 50 thatthe feed-pawld?®, when disengaged

from the ratchet-wheel d“, may be moved

sidewise in the trough or box or guideway K
the distance of one tooth of the ratchet-wheel.
The disengagement of the feed-pawl d"

| from the ratchet bar d'* is effected by rock-
‘ing the shaft e¢'; and in order that the said

sh&ft may be rocked each time a character-
key is depressed the rock-shaft ¢ has ex-
tended from it cranks or arms f f’, project-

ing toward the front of the machine and con-

nected together by a tie bar or rod f* (see
Figs. 1 and 2,) which is engaged by a finger
1% on each co- opemtmn lever Z)” so that when
any one of the levers b is Opelated by the
depression of a character-key the rod /= will
be elevated and the rock-shaft ¢ rotated in
the direction indicated by arrow 90, KFig. 2,
which movement of the rock-shaft carries the
tooth 70 into engagement with the tooth 60 of

the feed-pawl dl"’ and forces the latter back:

out of engagement with the ratchet-disk ',
the tooth 70 remaining in engagement with
that tooth of the 1atehet bar from which the
feed-pawl has been disengaged.
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As soon as the feed- p:-a,wl has been disen-

gaged from its ratchet-wheel, it is swung or
moved by means of a spring f‘*, (see Fig. 4,) SO
thatitslowerortoothed endiscarriedsidewise
in the box or guideway K or in the direction

indicated by arrow 100, Fig. 4, until it meets

with the finger ¢* on the upright arm ¢° which
prevents its further movement in the direc-
tion indicated by arrow 100, and at such time
the pawl d* is in line with the next tooth of
the ratchet-wheel d'*. The tooth 70 consti-
tutes the holding-pawl and holds the ratchet-
wheel d* and the carriage stationary while
the character 1s being printed; but as soon

| as the character has been printed and the
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lever b has returned to its normal position

the rock-shaft ¢' is rotated back into its nor-

mal position, as by asuitable spring orsprings
e?, (see Fig. 2,) which may be fastened to the
arms 1 f' and to the framework of the ma-

chine, and the holding-pawl 70 is disengaged

from the ratehet-wheel d** by the rocking
movement of the shaft ¢ in the direction op-
posite to that indicated by arrow 90, Fig. 2,
and on this return movement of the rock-

shaft the portion 86 of the wall ¢! carries the

lower end of the feed-pawl d* with it and en-
‘gages the tooth 60 of the feed-pawl with the
next tooth of the ratchet-wheel d'", so that as

soon as the holding-pawl70is disengaged from

the ratchet-wheel dithe latteris placed under
‘the influence of the spring d*, which moves
it the distance of one tooth toward the left,
viewing Fig. 4—that 18, 1n. the direction op-
posite to that indicated by arrow 100—until
the feed-pawl meets with a suitable stop
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(shown as a pin 1%, see Fig. 5) connecting the
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wall ¢* with the wall e of the pu&}h -pawl-guid-
ing frame K.
In some instances it is desirable after print-
ing a letter to give the paper-carriage an ad-
5 ditional feed of one or more teeth, and this
result is accomplished, as herein shown, by
means of a mechanism, as will now be de-
scribed. The upright bar €°, above referred
to, is connected to a cross bar or rod 1%, (see
10 Kigs. 2 and 4,) suitably connected at its oppo-
site ends to side bars /¥ f14.  (Shown by full
linesin Fig. 4 and dotted linesin Fig. 2.) The
side bars 13 f1* at the front of the machine
are constructed in the present instance so as
15 to form a series of steps f2° ¥ £17 18 with
which co-operate, respectively, fingers or le-
vers 19 £20 £2L £2 pivoted upon rods f* f2* £%
1%, respectively, located preferably behind
the various rows of character-keys, the rods
20 or levers at the opposite end of each row of
character-keys being connected by tie-bars
Jorf2 9 £990 which, in the present instance,
are arranged behind and preferably a little
below the character-keys in their normal po-
25 sition. 'This construction enables one of the
cross or tie bars 7*7 /=8 2 £% to be struck by
the finger of the operator on its backward
movement in the withdrawal of the finger
from contact with the character-key—that is,
30 the operator when desiring to effect an addi-
tional space, atter a particular letter or char-
acter, would depress the character-key to ef-

fect a printing of the character, and instead

of lifting the said finger from the sald key
35 after the manner now practiced he may move
the finger backward so as to strike the par-
ticular cx*oss-bar located behind the particu-
lar key operated. The movement of any one
of the cross-bars 1+ £<5 £+ f3¥%causes the levers
40 to which 1t 1s connected to push or slide the
side bars /4 forward-—that is, in the direc-
tion indicated by the arrow 80 Fig. 2—and
this movement withdraws the ﬁnﬂer “eX on the
upright bar ¢® away from or out of line with
43 the feed-pawl d'°, so that an additional space
for side movement of the feed-pawl 1n the
direction indicated by arrow 100, Fig. 4, is
afforded the said pawl—thatis, when the feed-

pawl is disengaged from its 1*atehet-wheel by

so the holding-pawl 70, which is effected in this
instance by means of inclined uprights /%" on
the side bars 12 f1 engaging projections 1!
on the arms 7 f', and is moved in the direc-
tion indicated by the arrow 100, Fig. 4, by its
55 spring 14 it is not stopped or arrested in its
movement by the finger ¢* on the upright €5
but is permitted to move until it brings up
against a suitable stop, which may be the end
of the frame E or it may be a pin /% similar
60 to f1% which connects the wall e with the por-
tion 85 of the wall ¢*, and this additional dis-
tance may be one or more teeth on the ratchet-
wheel as desired, preferably one, so that when
the feed-pawl dV is engaged with its ratchet-
65 wheel d', and the holding-pawl 70 disengaged
therefrom, the ratchet-wheel ¢ will be moved
the distance of two teeth by the spring d'?,

| and consequently the carriage will be moved

the distance of two teeth, and an additional
or extra spacing 18 effeeted

Referring to Fig. 2, it will be seen that when
the side bars I fH are moved in the direc-
tion indicated by arrow 80 the ineclined up-
rights will move in the same direction and
will lift the side arms f /' upward and rock
the shaft ¢ in the direction indicated by ar-
row 90 to bring the holding-pawl 70 into en-
cagement with the ratchet-wheel d'* and at
the same time disengage the tooth 60 of the
feed-pawl d¥ from said ratchet-wheel.

The feed-pawl-guiding frame or box K will
preferably be made deep enough to permit
the feed-pawl to be moved downward, S0 as to
disengage it from its ratchet-wheel d', to
thereby leave the carriage free to be moved
in either direction. |
- The release of the feed-pawl ¥ is accom-
plished by depressing the finger-piece 300 on
the lever d*”, so as to move the rod d**° down-
ward against the action of the spring d*, the
feed-pawlbeing guided inits downward move-
ment by the pins d* d*°, and when the press-
ure is relieved from the release-lever the
spring d*® restores the pawl d® into its normal
position with its tooth 60 1n engagement with
the ratchet-wheel without any movement ot
the carriage. .
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The auxiliary spacing mechanism de-

scribed, while desirable, is not essential for
the operation of the machine, and it merely
serves as an auxiliary to the spacer-key ¢,
which is connected by the cross-bar ¢' to one
end of levers g* ¢? pivoted, as at ¢*, (see I'ig.
2,) to the framework of the machine, and hav-
ing theirfront ends extended under the rod 1~
The paper roll ¢ 1s provided with a ratehet
disk or ring ¢%, with which co-operates a pawl
¢, carried by a lever ¢*, pivoted, as at ¢g', to
the journal-bearings ¢*, the said lever mov-
ing in a substa;ntmlly horizontal plane to et-
fect the engagement and disengagement of
the pawl g** with the ratchet-disk g to there-
by effect the line-spacing of the paper.

The instrument may be provided with the
usual ink-ribbon, (not shown;) but I prefer
to employ ink-rolls £, (see Fig. 2,) which are
carried by a frame /', (shown as secured to
the guide-bar d',) the said rolls being in con-
tact with the type on the type-bars, and the
sald type are constantly reinked as the type-
carrier is revolved.

I claim— ~

1. In atype-writing instrument, the combi-
nation of the following instrumentalities, viz:
a revoluble type-carrier, a plurality of inde-
pendently-movable type-bars carried there-
by and provided with registering depressions
forming an annular groove, a locking-plate
having an annular opening and a slot; DX com-
1n11nicating therewith, the edge of the said
opening fitting into the said annular groove,
a stop-arm revoluble with the type-carrier, a
plurality of stop pins or bars co-operating with

| said stop-arm, operating-levers co-operating
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with said stop pm& or bars, a type-moving de- |

vice provided with a finger extended thro un'h
the slot 0* to engage a selected type, and
means to operate S::'le device, substantially as
described.

2. Inatype-writing instrument, the combi-
nation of the following instrumentalities, viz:
a revoluble type-carrier, a plurality of inde-
pendently-movable type-bars carried there-
by, a stop-arm revoluble with the type-car-
rier, a plurality of stop pins or bars co-oper-

~ating with said stop-arm, operating-levers co-
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Dpemtmﬂ with said stop pins or bars, a type-
bar-moving device co-operating with a se-

lected type-bar, and means to operate the said

device, for the purpose specified.

3. In a type-writing instrument, the combi-
nation of the following instrumentalities, viz:
a revoluble type-carrier provided with a plu-
rality of independently-movable type-bars

provided with a plurality of type, a paper-

carrying roll having its shaft journaled in
ver tmally movable bearmgs vertical guides
erected upon the carriage for the paper-car-
rying roll and in which “said bearings slide,
and a togele-lever mechanism to effect the
bodily movement of the sliding bearings and
the roll above the paper- calnfwe, substan-
tially as described.

4. In atype-writing 1115313111]1161113 the combi-
nation of the followmﬂ 1115‘[1’*111]161113&1113165 viz:
a movable carriage consmtnw of a plate sup-
ported on &Htlfl‘lbtli)ll bearmﬂs movable in
guideways, a rack-gear firmly a,tt.:whed tosaid
calliaﬂe,, a gear in mesh with said rack-gear,

a shaft on Wluch sald gear is fa%tened, a

'Ltehet wheel loose on said shaft, a push-

pawlnormally in engagement with the under

side of said ratchet-wheel, means to connect

the ratchet-wheel to the said shaft when the
sald ratchet-wheel is moved in one direction,
a holding-pawl co-operating with the said
ratchet-wheel, and with the said feed-pawl to
disengage the latter from the ratchet-wheel,
a rock-shaft actuating said holding-pawl, and
means to operate said rock-shaft, substan-
tially as and for the purpose spe(nﬁed
5. Inatype-writing instrument, the combi-

nation of the followmﬂ* mstrumenmhtles Viz:
a revoluble type-carrier, a plurality of mov-
able type-bars carried thereby and each pro-
vided with a notch or depression a', a lock-
ing deviceforsaid type-bars co-operating with
said notches or depressions topermit of move-
ment of a selected type-bar and to prevent
movement of the remaining {ype-bars, and
means 1o move a selected one of the type-
bars, substantially as described.

6. Ina type-writing instrument, the combi-

nation of the followin g Instrumentalities, viz:
a revoluble type-carrier, a plurality of inde-
pendently -movable type-bars,
movable with the type-carrier, a stationary
support provided with a plurality of inde-
pendently-movable stop pins or bars, a plu-

rality of pin-operating levers, one for each
pin or bar and operatively connected to its

a stop-arm

CGO- Opemtmﬂ pin or bar to move it axially on

the stationary support, means to lock the
stop-arm tothe selected pin or bar, and a type-

bar-operating frame' co- operatmn with a se-
lected one of the plurality of type-bars, for

the purpose Speelﬁed

7. Ina type-writing instrument, the combi-
nation of the followinﬂ mstrumentalities, viz:
a revoluble type-carrier, a plurality of mov-
able type-bars carried thereby a plurality of
movable stop pins or bars corresponding to
the said type-bars, a stopping device movable
with a type-carrier and co-operating with the
said stop pins or bars, to arrest the type-car-
rierin a selected position, mechanism to move
a selected type-bar, a plurality of stop-pin-
operating levers, and a plurality of key-levers
OY to opemte the pin-operating levers and the

type-bar-actuating mechanism in sequence,

substantially as dese_ribed.
8. In atype-writing instrument, the combi-

nation of the following instrumentalities, viz:

a revoluble type-carrier, a plurality of mov-
able type-bars carried 1]1@1‘eby, a plurality of
movable stop pins or bars corresponding to
the said type-bars, a stopping device movable
with the type-carrier and co-operating with
the said stop pins or bars to arrest the type-
carrier in a selected position, mechanism to
move a selected type-bar, a plurahty of stop-

pin-operating levers, a paper-carriage, a feed

mechanism to effect the movement of the car-
riage in one direction, a rock-shaft ¢’ to oper-
&te said feed mechanism, and a plurality of

- key-levers 0 to operate the pin-operating le-

vers, the type-bﬂr—a,etuatmw mechanism and
the rock-shaft ¢', substantially as described.

9. In a type- Wl”‘ltl]:lﬂ‘ Instrument, the combi-
nation of the followmﬂ“ instrum entalltles ViZ:
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a ratchet-wheel, a i’eed-pawl normally in en-

eagement with the under side thereof, a hold-

ing-pawl, a rock-shaft to operate it, arms on
the said rock-shaft, a bar e 1101"'mallv in the
path of movement of the said. feed-—-pmvl a
sliding frame to which the bar ¢° is secured to
move theremth means on the sliding frame
to engage the arms on the roc]z-shaft verti-
eally—pwoted levers having their lower ends
adapted toengagethe sli dmﬂ‘ frame and move
it bodily toward the rear of the machine and
thereby remove the bar €® out of the path of
movement of the feed-pawl, substantially as
described.

- 10. Inatype-writing instrument, the combi-
nation of the followmﬂ' instrumentalities, viz:
a paper-carriage prowded with a rack-gear, a
gear in mesh Wlth sald rack-gear, a shaft on
which said gear 1s mounted, a 1fatche.t—wvheel
normally loose on said shaft, means to render
the said ratchet-wheel movable with the shaft
in one direction, a feed-pawl co-operating
with the under mde of the ratchet-wheel, and
movable bodily away from the said ratchet-
wheel, and pivotally with relation thereto,
a holdmﬂ pawl co-operating with the smd
ratchet-wheel and with the feed-pawl to dis-
engage it from a tooth of the ratchet-wheel,
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and means to operate the holding-pawl, sub-
stantially as described.

11. In atype-writing instrument,the combi-

nation of the following instrumentalities, viz:

a paper-carriage provided with a rack-gear, a
gear-wheel in mesh with said rack-gear, a
shaft on which said gear-wheel is mounted, a

-ratchet-wheel normally loose on said shaft,

means to connect the ratchet-wheel to the
shaft to revolve therewith 1n one direction, a
feed-pawl consisting of a vertically-movable
bar having a tooth at ils lower end normally
in mesh with the underside of the said ratchet-
wheel, and a release mechanism to act on said
bar to move it downward out of engagement
with the ratchet-wheel, substantially as de-
seribed.

12, Inatype-writinginstrument, the combi-
nation of the following instrumentalities viz:
a carriage-feed mechanism provided with a
ratchet-wheel, a feed-pawl consisting of a
vertically-movable bar provided at its lower
end with a tooth normally in engagement with
the under side of the ratchet-wheel, and a re-
lease mechanism consisting of a rod extended
in the direction of the length of the carriage
and adapted to engage the upper end of the
said bar to move the said bar downward and
disengage its tooth from the ratchet-wheel,
substantially as described.

13. Inatype-writinginstrument,the combi-
nation of the following instrumentalities, viz:
a reciprocating carriage, uprights erected
upon the same at its opposite ends and form-
ing guideways, a paper roll having its shaft
journaled in bearings movable between said
uprights in said guideways, aratchet-ring on
the said roll, a pawl in engagement with said
ratchet-ring, and a lever pivoted to one of
the movable journal-bearings in a substan-
tially horizontal plane and carrying the said
pawl, substantially as described.

14. Inatype-writing instrument,the combi-
nation of the following instrumentalities, viz:
arevoluble type-carrier, a plurality of inde-
pendently-movable type-bars carried thereby
and each provided with a depression or notch
a®, a locking-plate provided with the slot
b%, a rocking frame provided with a finger
extended into said slot to engage a type-
bar in line therewith, a yielding stop-arm
movable with the type-carrier, movable stop
pins or bars, one for each type-bar, pin-op-
eratinglevers engaging said stop pins or bars,
means to rotate said type-carrier, a carriage-
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feed mechanism, and key-levers 0¥ to operate
the pin-operating levers, the rocking frame,
and the feed mechanism, substantially as de-
scribed.

15. Inatype-writing instrument,the combi-
nation of the following instrumentalities, viz:
a revoluble type-carrier provided with a plu-
rality of movable {ype-bars, and an inking-
roll co-operating with the type on said bars,
and a stationary support for said inking-roll,
substantially as described.

- 16. Inatype-writinginstrument,the combi-
nation of the following instrumentalities, viz:
a carriage-feed mechanism provided with
a rotating ratchet-wheel, a feed-pawl nor-
mally in engagement with a tooth on the un-

der side of the said ratchet-wheel, a holding-

pawl independent of and disconnected from
the feed-pawl and normally in line with the
feed-pawl on opposite sides of the said ratchet-
wheel, means to move said holding-pawlinto
engagement with the tooth of the ratchet-
wheel with which the feed-pawl is normally
engaged and thereby disengage the said feed-
pawl from said tooth, means to move the
feed-pawl out of line with the holding-pawl
and into position to engage another tooth of
the ratchet-wheel, means to again engage the
feed-pawl with the ratchet-wheel, and arock-
shaft to operate said means, substantially as
described.

17. Inatype-writing instrument, the combi-
nation of the following instrumentalities, viz:
a carriage-feed mechanism provided with
a feed-pawl, arock-shaftprovided with arms,
a frame having a bodily movement toward
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and away from said rock-shaft and provided

at its front end with a series of steps, and at
its rear end with an arm ¢° provided with a
finger normally in the path of movement of the
said feed-pawl, and a plurality of vertically-

| pivoted levers having their lower ends In en-

cagement with the steps in the said frame to
engage the said frame and move it toward
the rear of the machine while the upper end
of its operating-lever is moved toward the
front of the machine, substantially as de-
scribed.

In testimony -whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

ALBERT E. AYER.

Witnesses:

JAS., H. CHURCHILL,
J. MURPHY.
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