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To all whom it may concer:
Be 1t known that 1, James B. Hammoxp, a

citizen of the United States, residing at Cam-

den, Malne, and temporar lly residing at New
York, State of New York, have invented cer-
taln new and useful Improvements in Print-
ing Mechanism for Type-Writers, of which
the following 1s a specification.

My invention relates to that fm m ot type-

writing machine known as the “* Hammond,”
in which the printing is done by a hammel
and type-carrying shuttle, the paper and rib-
bon being 111terposed between these parts to

T ecelve the 1M Pression.

It 1s my object to provide a type-writing
machine of a universal character—that is to
say, one which is capable of writing any lan-
ouage, whether the same reads from left to
right, as in the KEnglish, or from right to left,
as in Arabie, Turkish, and other oriental lan-
ounages, or tox prmtln o the Braille syﬁtem for
the bhnd

In carrving out my invention 1 have pro-
vided means whereby the paper-carriage may
be made to move from right to left step by

step on 1ts printing stroke, as 1n printing

English, for instance, or whereby 1t may be
given 1ts step-by-step printing stroke from
left to right, as in printing either the oriental
langunages or the Braille system for the .blind.
With this reversible carriage 1 employ In
combination means whereby the keyboard may
be adjusted to suit the langnage being print-
ed, said means enabling the operator to ad-

just the keyboard at will without requiring

the services of a skilled person. .

The reversibility of the printing-hammer
and the exchangeable feature of the type-
shuttle also form important features of my
machine designed to do work of a universal
character, the hammer being adapted to be
adjusted to bring any one of a series of faces
opposite the printing-point for making either
the ordinary impression or for printing the
Braille system for the blind or for manifold-
ing or doing mimeograph work. =

My inventionincludes, further,an improved
printing-hammer actlon, means whereby the
hammer tension and the carriage tension may

. away:

detail views relating to the hammer.

.' Sfmttle th% view slmwinﬂ ;Llso the oper

- for supporting the anvil and hammer and sus-

taining the blowsof the printing mechanism.

The invention also includes a checking de-
vice which will automatically prevent the
shuttle when raised for printing caps or fig-

ures from being thrown up too far.

Another feature of my invention relates to
an index or pointer and a shield designed
more especlally for the use of the blind, but

- which will be found useful by any person using
' the machine, the polnter being intended to

indicate the printing-point and the shield be-
ing intended to aid the operator in making
arasures.

The hammer of my present invention is of
turret form, having a plurality of faces and

being .:Ld]us[able to bring any desired face

into use. Some of the faces are covered with

rubber,
band encireling the hammer, and other faces
being exposed without rubber coverings and
designed for manifolding, Braille writing, or
mimeograph-printing.

Other features forming part of my inven-
tion 1 will deseribe heremafter and particu-
larly point out in the claims. |

In the accompanying drawings, Figure 1 1s
a sectional view of the machine from front to
rear with parts in elevation and parts broken
Fig. 2, a plan view with the carriage
removed and some of the parts omitéted and
some broken away. Fig. 3 1s a rear view of
so much of the carriage, together with the es-
capement, as Is necessary to an understand-
ing of my invention. Fig. 4 1s a plan view
of the shuttle and anvil and adjacent parts,
including a portion of the carriage and a part
of the hammer mechanism, some parts be-
ing omitted. Ifig. 5 i1s a detail view of the
anvil and the pointer and shield arranged in
connection therewith. Fig. 6 1s a view of
the same part with the erasing-shield thrown
back out of use. Figs. 7, 8,9, 10, and 11 are
Ko,
12 is a detall view relating to the pointer
and shield. Fig. 13 1s a front view of the U-
shaped frame for supporting the anv)

I and
a,tm o

.u--

Jd 1g. 14 is a plan view ot Lhe center

Splndlb.

furnished preferably by a rubber
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piece frame, showing in section the front
standard of the U-shaped frame 1n its proper
relation thereto. Figs. 15 to 19 are details of
the key. TFigs. 20 and 21 are detail views.
Type-shattle and anvil.—The shuttle «, car-
rving the type in three or more rows, moves
about the face of the ring-shaped anvil 0,
which isslotted to receive the web of the shut-
tle. This web is engaged by a vertically-ex-
tending finger ¢ of the stop-arm ¢, journaled
on the post ¢, carrying the anvil. This post
passes down through the front standard or
horn of a U-shaped frame /, which isscrewed
to the base-frame at ¢. This frame is made
in one piece and supports the hammer mechan-
ism upon its rear horn or standard, as will be
desceribed hereinafter. The anvil has cross-
arms 4, and in front of these lie fingers ¢, one
opposite each arm, and bearing-screws are

adjustable through these fingers to engage the
arms of the anvil. The fingers form exten-
sions of the front standard of the U-shaped
frame, being formed integral therewith. DBy
this arrangement of the anvil, in which 1ts
post or standard is supported in the front
horn of the intergral U-shaped frame and 1ts
arms are borne upon on their frontsides by the
fincers,it will be seenthat a strong construction
isprovided forsustaining the hammer-blows.
This bracing of the anvil will permit of a
powertul hammer action being employed, such
as may be necessary in writing the Braille

system, for instance, in which the material 1s

indented to make the raised characters on one

side. The tail of the shuttle moves inthe slot
of the anvil,and the movement to the shuttle
is imparted in substantially the same way as
in the well-known Hammond machine through
the vertical driving-arms £ and the horizontal
driving-arms /, which latter are operated di-
rectly by the key-levers.
resting the shuttle is also the same as that in
the Hammond machine, consisting of the stop-
arm before mentioned and the spring stop-
pins 72, which are elevated by the key-levers.
The anvil, with the shuttle, can be removed
from the machine by simply lifting 1t from
the U-shaped frame. The anvil is screwed to
its post, and they are both removable together.
For printing caps or figures the shuttle is

raised by lifting the anvil, and for this pur-

pose the lower end of the anvil-post 1s bifur-
cated, and in the lower part of the opening
thus formed a roller is journaled. Bell-crank
levers p are pivoted to the bed-plate at ¢ be-
low the lower end of the post, and these are ar-
ranged to engage the roller and lift the post,
with its anvil. In this vertical movement the
anvil is guided by the fingers formed with the
U-shaped frame and reaching up in front of
the cross-bars of the anvil. As the anvil

completes its upward movement to bring the
desired row of characters to the printing-
point the hooked end 0 of the bell-crank lever
6¢ which has just raised the anvil will swing 1nto

The means for ar-
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the bifurcated end over the roller, and thus
limit the upward movement of the anvil and
shuttle and stop them when they have been
elevated to the proper point. The bell-crank
levers have different lengths of arms to raise
the post, with the anviland shuttle, to different
degrees for capital letters and figures. In
either case the bell-crank levers serve both as
elevating devices and as stop means, checking
theanvil initselevated position. Theendso ot
the bell-crank levers act as stops, being mov-
able toward and from operative position by the
operation of the means for elevating the shut-
tle. The bell-crank levers are provided with
slotted ends at », and these are engaged by
the key-levers s and ¢ for capital letters and
figures, respectively. Springsw areprovided
to return the levers to normal position.

In order to arrest the type-shuttle at points
intermediate of the throw of either of the
key -levers, I provide stops which may be

manipulated by hand, and when these stops

are thrown into use by the operator the key
will be arrested at an intermediate point 1in
its stroke, and the type-shuttle will thus be
raised to a point intermediate of 1ts extreme
positions. This stop consists of a pin 2, ar-
ranged to overlie the key-lever, said pin being
carried by anarmwon arock-shaft 2, journaled
1n the frame and operated by a finger-lever v.
There may be one of these stop-pins and op-
erating means for each of the cap and figure
levers. By means of this supplemental stop
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just described the type-shuttle may be pro-

vided with special rows of type which may be
thus brought into use. |

It will be noticed that the anvil rests by
oravity in its supporting-frame and is freely
movable and removable. It may be lifted, to-
oether with the shuttle,entirely out of the ma-
chine at any time. It has no positive en-
gagement with its operating mechanism at the
lower end of 1ts post which would obstruct in
any way its free removal.” In 1ts movement
the anvil is guided and held against circum-
ferential displacement by the fingers bearing
on the arms of the anvil, and when replacing
the anvil in the machine its proper position 1s
determined by said fingers. By employing
the automatic locking means the anvil, with
the shuttle, is arrested at the proper elevated
point, and no spring restralning means or
spring-catch for holding the anvil down need
be employed. The key action is rendered
light by my present arrangement.

Hamaner mechanism.— The hammer z1s ar-
ranged to move in a direct line toward and
from the type, said hammer being carried by
a slide 1, guided in a box 2, supported on the
rear horn or standard of the U-shaped frame.
This sliding block is operated by a bell-crank
lever 3, pivoted tothe standard, the short arm
of which is connected by a link 4 with the
sliding block and the long arm of which 1s
connected, through an adjustable link 5, with
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the hammer-lever 6, loosely pivoted on the |
shaft 7 of the escapement-wheel 8, which 1s

fixed on said shaft. This hammer-lever 1s con-

trolled by the pawl 9, pivoted thereto, engag-

ing the teeth of the escapement-wheel, and by

a spring 10, which is connected thereto and

to a rod 11, which 1s adjustable to alter the
tension of this spring. For this purpose the
rod slides in bearings 12 on the frame, and 1t

is provided with rack-teeth 13, engaging a

pinion 14 on a shaft 15, journaled in the frame.
This shaft carries a gear -wheel 15°, which
meshes with a pinion 16 on the shaft 17 of the
carriage-spring drum. The drum is turned
to wind the carriage-spring in the ordinary
manner by asuitable key-piece 18, and by this
connection the hammer-spring will be adjusted
as to tension simultaneously with the adjust-
ment of the carriage-spring. ‘The escape-
ment works substantially like that well known
in the Hammond machine, the movement ot

the key-levers being imp*u ted to the escape-

ment mechanism thr ough the space-frame 19,
pivoted at 20 to the frame and having ascrew
21 at its rear end engaging a projection 22 on
the usual escapement-lever 23, pivoted to the
base-frame and having a fork 24 to engage a
pin in the pawl 9 to operate the same toward
and from tho, escapement-wheel and a detent
25 to engage the escapement-wheel. The de-
tent 1s formed by an adjustable tooth 26 on
the lever.. When the pawl is released from

operate under thestrong pressure of the ham-
mer-spring.
ver the power may be multiplied and a heavy
blow delivered in printing, and this force 18
sufficient to print the Braille system. When
the key-lever 1s released, the escapement-le-
ver will withdraw the detent and the pawl of
the hammer-lever now engaging the ratchet-
wheel. The stronger -force of the carriage-
spring relative to the hammer-spring acting on
the escapement-wheel will turn thesame so that
the hammer will be retracted, the retracting

movement, as Well as the letter-space move-

ment, of the carriage being arrested by a stop
consisting ot the nuts 27, carried by a rod 28,
pivoted to the tail-plece 29 of the hammer-
lever, said nuts abutting against a stop 30 on

| thB main frame.

The hammer of my improved construction
1s designed to deliver a short pressing stroke
rather than a sharp swinging blow, this being
due to the sliding armnﬂement which is em-
ployed in place 01 the pwoted hammer. By
my present arrangement a powerful pressure
may be obtained between the hammer and the
tyvpe, due to the leverage afforded by the con-
nections, as the power of the hammer-spring,
which is comparatively weak relatively to the
carriage-spring, is multiplied, and at the same
time by this arrangement the tension of the
carriage-spring need not be so great, as this
spring can more easily overcome the tension

ment of t! he escapement-gear wil

the escapement, the hammer-iever 1s free to

By means of the bell-crank le-

“The band bas an opening throug

&b

of the weaker hammer-spring in returning the
hammer to normal position, which office it

performs through the rack-bar and escape- |

ment, as 1s well known 1 this style machine.
For this purpose also 1 form the escapement-
gear 55, which is connected with the escape-
ment-wheel by pawl-and-ratchet mechanism,
as ordinarily, and which engages the carriage-
rack of nearly the same size as the escape-
ment-wheel, so as to get a powerful lever ac-
tion between the rack and the escapement-
wheel,
overcoml

1o the hammer-spring and returning

the hammer to normal position when the op-

erated key i1s released. By this construction
I am enabled to employ a strong hammer-
sprine, and at the same time the carriage-
spring need not be of excessive strength,as the
increased leverage derived from the enlarge-
L enable a car-
“moderate str ength to overcome
the hamme: -spring and return Lhﬁ hammer to
backward position.

The hamvmer.—The hammer z is of turret
form,being provided with a plur allty of faces,
one, 32, being a manifolding-face, which 1s of

riage-spring of

which will perform the function of
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hard metal,another, 34, being for mimeograph--

prmtmg, :;md .;Lnothm, 33, bf-‘:ing for Braille
writing and provided with a series of pits
which codperate with suitable points on the
shuttle. This face of the hammer 1s larger
than those used in ordinary writing, and with
these latter the hammer is also provided.
hammer 1s of substantially circular form, hav-

ing the radiating projections carrying the dif-

ferent faces. Itissurrounded by arubber band
35, which takes the place of the rubber band on
the carriage heretofore used, the band in the
present case extending over t the hammer -Taces

exceptbing the nhmlmldmg, mimeograph, anc
the Braille faces, the projections for which are
provided with notches in which the band lies.
oh which Lhese
faces to be exposed project. The rubber may
be made thicker at some of the faces that it
covers than at others. This is to get different
impression effects fromthe strokes of the ham-
mer, according to which one of the faces 1s 1n
action. The turret-hammer 1s removably held
in place by a spring connection 37 between it
and 1ts pivot-pin. It 1s held in any of its ad-
justed positions by means of a spring-pawl 38
engaging notches in a rim 39 on the turret,

said pawl being pivoted to the sliding carrier-

block of the hammer. The spring connection
between the turret-hammer and 1ts pivot-pin
is such as will not prevent the free rotary ad-
justment of the hammer, the spring engaging
a oroove 31 in the turret.

The hammer-checking inechanism.— This

mechanism consists of a slide-rod 40, movable

though a bearing 41 on the U-shaped frame

and arranged to be projected over the ham-
mer-lever when the space-key is operated.
This rod is connected with a bell-crank lever

The .
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49, pivoted on the U-shaped frame, said lever
being arranged to be operated by the spacing-
lever 48, so that the rear end of the checking-
rod will be thrust out over the hammer-lever
to prevent the hammer from operating when
the space-key 1s depressed. The hammer-le-
ver 1s provided with a cushion to render the
action easier. The universal-space frame is
providec with an arm44, which extends under
a portion of the escapement-lever to engagve
the same.

The carriage-driving mechanisim.—Lhe pa-
per-carriage4b isdriven from the mainspring-
drum by a flexible connection 46, of cord or
other suitable material. The cord isattached
at one end to the spring-drum and passes
thence to and up between two guide-rollers
48, journaled in bearings 49, extending from
the frame of the machine. The cord 1s at-
tached at 1ts other end to a clip 50, held on
the back bar of the carriage. This elip can
be set at either one end or the other of the
bar by means of alatch 52, pivoted to the clip
and having fingers or latch-pins 53, adapted
to engage openings 54, arranged at or near
each end of the bar. In the position shown
the pull on the cord from the spring-drum
will propel the carriage to print from left to
richt, as 1 ordinary Knglish. By simply
raising the latch-pilece, pushing the clip to the
other end of the bar, and setting the latch
acain the same pulling force will propel the
carriage 1n the-other direction to print from
right to left for the oriental languages or for
printing the Braillesystem. The guide-rollers
48 are arranged centrally of the stroke of the
carriage, and the driving band or cord passes

‘around either one or the other of these, ex-

tending thence to the end of the carriage.
With this carriage capable of being propelled
in either direction by the motor the same es-
capement mechanism serves. For this pur-
pose I interpose between the escapement-
wheel and the carriage rack-bhar an additional
cear -wheel to that commonly used in the
Hammond type - writer, and by throwing
either one or the other of these gears into
mesh with the carriage raclk -bar while the
other 1s out of gear therewith the step-by-
step movement of thecarriage may take place
in either direction, being controlled by the
same escapement acting in the one direction.

The ordinary escapement gear -wheel is
shown at 55 loose on the shaft of the escape-
ment - wheel. In the present instance this
oear 1s adapted to be shifted along said shaft
to be thrown into and out of operation with
the carriage rack-bar, while, however, main-
taining 1its driving connection with the es-
capement-wheel, which 1s done by a spline or
pin connection 56, extending from a ratchet-
wheel 37, loosely arranged on the escapement-

shaft and adapted to impart movement to the
escapement-shaft from the carriage-spring
through a pawl 58, engaged by the teeth of the

780,102

| I‘atchét.,whicj pawlis pivoted toadisk 59, fixed

on the escapement-shaft. By thisconstruction
the pull of the carriage-spring exerted through

1ts rack and the gear will place a tension on

the escapement-wheel tending to move it, and
at the same time the carriage can be run back
to start a new line, as is well known, the
ratchet-wheel slipping around under the pawl.
The gear 55 meshes constantly with another
anc smaller shifting-gear, 60, which also is
acdapted to engage and disengage the carriage
rack -bar 61.  When this smaller gear 60,
which I term the *‘change-gear,” is thrown
into mesh with the rack and the escapement
55 18 thrown out of connection with the rack.
the carriage may move step by step from
right to left. The change-gear 60 i1s sup-
ported loosely upon a pin 61, fixed in the
frame, and both this gear and the escape-
ment-gear are provided with grooved bosses
62, recelving pins 63 of a lever 64, which
1% pivoted to a suitable part of the fmme, a
inger - lever 67 belng connected to the le-
ver and having a spring-pin 68, which by
shittine the finger -lever may be made to
engage either one of two holes 69 in the
bracket to hold the lever in either position.
In one position the escapement-gear 55 is in
mesh with the rack while the small gear 60
1s out of mesh, while 1n the other position
the concditions are reversed; but in both posi-
tlons the two gears maintain their engage-
ment with each other. It will now be seen
that by adjusting the driving-band to connect
with either one end of the carriage or the
other and by making a corresponding change
in the gear-train by which the carriage-rack
1S connected with the escapement the step-by-
step action of the carriage may be effected in
either direction.

Braille printing.—I1f 1s necessary in leIlt-
1ng the Braille system to replace the ordinary
shuttle with one having points to turn the
hammer, so that the face with the pits there-
In will come opposite the printing-point and
adjust the keys so that the operator may se-
lect the proper characters. It is necessary
also to change the direction ot the step-by-
step or letter-space movementof the carriage.
All these adjustments with the exception of
the changing ot the shuttle are made by the
devices carried directly by the machine and
acljustable thereon to bring different parts
into action. It i1s not necessary to remove
eltherthe keys or the hammer to be replaced
by other parts, and the change of all the type
characters can be done at one operation by
simply removing the type-shuttle and replac-
ing it with the one desired. In this way my
machine 1s adapted for universal use. It is
possible for any of the changes to be made

without necessitating reshipping the machine

to the factory or theservices of a skilled per-
son, the only requirement being that the user
be supplied with the proper number of shut-
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fit on the end of the anvil-post above the anvil.

780,102

tles or the shuttle adapted to the language
which he may desire to employ.
In the printing of the Braille system it will

be noticed that each character has a separate
key, and 1t 18 not the purpose of my inven-

tion to use a nest of keys or to use a combi-
nation of keys to form a given character; but
in connection with a hammer havinga matrix
face made up of a plurality of pits and a shut-
tle having points 1t 1s possible to get any of
the Braille characters as may be desired by
keys arranged to be separately operated, as i1
the orchnm y type-writing machine.

For the use of the blind I provide a pointer
and anerasing-shield. The pointer 70 consists
of an arm having a single point thereon, said
arm being provided with a hub 71, adapted to

1t 1s held in position with the pointer extend-
ing toward the printing-point by an arm 72,
extendmg from the sald hub and having a
portion maehing‘ down along the front side of
the Cross-arm /a, f the ‘mvil the lowel end

or inctlon shoe (3, ml.ﬂ.pted Lo fit LII](_].OI the
l[ower edge of the said cross-arm, and thus hold
the device 1n place.

Theerasing-shield consists of a plate 74, piv-
oted to the pointer-arm, which may beswung
backward, so that 1t will overlie the erasing-
plate of the carriage, upon which the paper
will be pressed with the character to be erased
exposed through the slot in said plate, so that
the operator by erasing the character at the
slot can make correction. The shield on its
top side 1s slightly concaved to presenta thin

portion adjacent to the slot.

- Adyustable keyboard.—Asbefore described,
one of the Ol}JELtS of my invention 1s to pro-
vicde a universal machine which will carry per-
manently in connection therewith a keyboard
capable of being adjusted to expose the char-
acters of different languages, both oriental
and occidental, or tor printing the Braille sys-
tem, so that said adjustable keyboard 1in con-
nection with means for reversing the printing
movement of the paper-carriage, foradjusting
the hammer, and means for qu lclulv exchang-
ino the type a machine will be provided Whl("h
may be adjusted by any unskilled person to
print languages reading from leftt to right or
the oriental languages, reading from right to
left, orfor printing the Braillesystem,in which
the carriage moves from left to right. This
keyboard comprises keys having a plurality
of character-receiving faces, said keys being
adapted to be ad) asted to bring any one of its
characters toview. Inthedrawingslshow the
preferred form of this reversible key. It 1s
composed of a sheet-metal body 75 of prefer-
ably rectangular form and having sheet-metal
ends 76, with flanges thereon htting within
the open ends of the rectangular body portion,
sald sheet-metal end pieces being suitably

the

by soldering or in any other suitable way.
The sheet-metal ends are provided with bear-
ing-openings for the journal-pin 77 of the key,
and the pr ojecting ends of the bearing-pin fit
intoopenings in the forks 78, which are carried
by a post 79, slotted at 1ts lower end to receive
the key-lever, upon which 1t 1s held by a nut
80, screwed upon the lower end of the post
and engaging the lower edge of the key-lever.
The post has a flange or head at 1ts top rest-
ing upon the forked arm, and a sleeve or fer-
rule 81 hits about the post to bear against the
forked arm and against the upper edge of
key-lever, so that the pressure exerted
upon the screw-nut will serve to pressthe key-
lever upwardly, and the ferrule will be
pressed so that a friction-tight joint will be
obtained between the forked arm and the
head of the post, enabling the key to be ad-
justed circumferentially dbout the post by
exerting suflicient pressure, while at the same
time it ml. be maintained securely in any po-
sition to which it may be turned. The end
plates of the keys are also provided with pro-
jections 82, which are pressed out from the
sheet metal, and these projectionsare arranged
at equal distances about the center of 10th-
tion. These projections are intended to en-
gage a notch 83, tormed in one of the arms
of the, fork to __mld the key against turning.
When it 1s desired to bring a different face of

the key to view, sufficient pressure must be
exerted to overcome the resistance of the

locking projection and to bring another pro-
"'ectwn opposite the noteh in the arm of the
fork. In this action the arms of the fork
yield suflictently to allow the unlocking of the
key, and when the proper face has been
urned to view the fork will spring back into
place over the projection, which is then in
line with the notch in the arm.

In FKig. 16 I show a different form of key
of substantially triangular form providing
three faces for the characters instead of four
faces, as heretofore desceribed. 1do notlimit
myself to the form of the key, as this may be
macle to provide as many faces as desired. I
make no attempt to claim herein either the
details relating to the reversible driving
means: 1’01‘ tht; car [i.-;lﬂ' e, l;hu carriage itself, or

_thw:} eh?.—amu.lls; bunul]y con_sai(fl{-}red in combi-

nation together with the reversible hammer
and the exchangeable type-carrier provide ¢
machine having the broad feature of univer-
sality of use, and in the combination of more
o1 less of these elements a part of my inven-
tion resides.

Figs. 20 and 21 tllustrate means relating to
the adj justinent of the hammer-spring, in
which 1nstance the collar to which the sprm o
10 is connected is loose on the bar 11, and is
held adjustably in low-tension position by a
finger 84, carried by a block 85, adjustably

65 secured by its flanges within the body portion | held by the ser ew 86 through the frame-bar
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66. This low tension may be varied within
certain limits by adjusting the block 85. Ior
high tension a pin 88 is fixed at a point de-
termined by experiment in the bar 11 and 1n
the adjustment of the carriage-spring for high
tension this bar 11 will be moved longitudi-
nally, and the pin 88 thereof will pick up the
loose collar to which the spring 10 is attached,
and thus adjust the tension of said spring.

By this means I secure an independent ad- |

justment of the hammer-spring within certain
limits for low tension.

I claim as my invention—

1. A type-writing machine having a carriage
with means for giving the same a step-by-step
movement in either direction on 1its printing
stroke, an exchangeable shuttle, and an ad-
justable keyhoard comprising keys each hav-
ing a plurality of character-bearing faces with
means permitting adjustment of said key to
permit the desired face to be exposed.

2. A type-writing machine having acarriage
with means for giving it a step-by-step move-
ment in either direction on its printing stroke,
an exchangeable shuttle, a reversible hammer
and an adjustable keyboard whereby the key
characters may be changed, substantially as
described.

3. Incombinationina type-writing machine
for the blind, a carrier for the points forming
the characters, which points are arranged 1n
oroups varying in number, a single surface
having a single group of pits to recelve the
points, sald pits corresponding in number to
the maximum number of points 1n any one
ogroup and mechanism controlled by keys tor
moving the said carrier to bring the desired
oroup of points to the single group of pits at
printing-point, substantially as described.

4. A type-writing machine for the blind
having a shuttle carrying the points, a ham-
mer having the pits, said hammer being re-
versible to bring different striking-faces op-
posite the printing-point and a reversible car-
riage with means for driving it step by step 1n
either direction, substantially as deseribed.

5. Incombinationinatype-writing machine !

for the blind, means having the points thereon
indifferent groups composed of different num-
bers of points, means for bringing said points
in position to print and a movable hammer
having pits in its face with means for operat-
ing said hammer, substantially as deseribecl.

6. In combination 1n a type-writing ma-
chine, a reversible hammer having a plurality

of faces, one face being pitted for printing

the Braille system and another face being

acdapted for ordinary printing and means car-

rying the characters to coact with the ham-
mer, substantially as described.

7. In a type-writer, a reversible hammer
having a plurality of faces and a rubber band
encircling said hammer, substantially as de-
seribed.

8. In a type-writing machine, an adjustable
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hammer having a plurality of faces and a band
carried by the hammer and extending over
said faces, substantially as described. |

9. In combination, atype-writing machine,
a reversible hammer having a plurality of
faces and a band passing over one face and
leaving another face exposed, substantially
as described.

10. In combination in a type-writing ma-
chine, a reversible hammer having a plurality
of projections with printing - faces thereon
notches formed in the upper and lower sides
of one of the projections and an encircling
band having an opening and fitting in said
notches, substantially as described.

11. In combination with a hammer of tur-
ret form, an encircling band of yilelding ma-
terial, substantially as described.

12. In combination in a type-writing ma-
chine, aremovable reversible hammer, a pivot-
pin and a spring for holding the hammer on
the pin, said spring being arranged between
the pin and the hammer, substantially as de-
scribed.

13. In combination in a type-writing ma-
chine, a shuttle, means for operating the shut-
tle and a sliding hammer with means for op-
erating the same, said meansincluding a spring
and power-multiplying connections between
the said spring and the hammer, substantially
as described.

14. In combination 1n a type-writing ma-
chine, type-carrying means, asliding hammer,
the lever connection for operating the same,
a spring for operating the hammer through
sald connection, escapement mechanism con-

trolling the action of said spring and the car-

riage-spring acting through said lever con-
nection to return the sliding hammer, sub-
stantially as described.

15. In combination in a type-writing ma-

chine, the carriage-rack, a spring-drum con-

nected therewith, an escapement-ratchet, a
hammer, a hammer-lever controlled by the es-
capement-ratchet, a hammer-spring connected
with the hammerand an escapement-gear com-
prised in the connection between the rack-bar
and escapement-ratchet, said escapement-gear
being of substantially the same diameter as
the escapement-ratchet to secure a maximum
leverage action in returning the hammer to
normal position, substantially as described.
16. In combination with a hammer, a car-
riage-spring drum, means for winding the

same, a hammer-spring, a rod connected with
- the hammer-spring and extending longitudi-

nally of the machine and a connection be-
tween the rod and the winding means, sub-
stantially as described,

17. In combination with a hammer, a car-
riage-spring drum, means for winding the
same, & hammer-spring, a rod connected with
the spring and a gear connection between the

"rod and the winding means, substantially as

described.
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18. In combination with the shuttle, an an-
vil, the anvil-spindle, a U-shaped frame in
which said spindle issustained and a hammer
supported by the U-shaped frame with means
for operating the hammer, substantially as

described.

10

L5

20

19. In combination with a shuttle, an an-
vil and a-supporting-frame having a backing-
piece for the anvil tojresist the hammer-blows,
substantially as described.

20. In combination with a hammer and a
shuttle, an anvil having the cross-arm and a
supporting-frame in- which the anvil 1s sup-
ported, said frame having the backing-finger
to engage the said arm and hold the anvil,
substantially as described.

21. In combination, a hammer, a shutt
an anvil and the supporting-frame having fi

n-

vers extending alongside a part of the : anvil
to ho.

d the same 1n position, substantially as
1bed.

descri |
29. In combination with a hammer, a shut-

~ tle, an anvil for the shuttle having the cross-

25
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arms, the U-shaped frame having the fingers
reaching upalongside the said arms, said ham-
mer being also supported by the U-—Sl’mped
hfune,' 511b8t‘11’1t1.:111V as described.
23. In combination, a hammer, a shuttl{l
circular anvil having cross-arms and 111?1,9__@]:'&,

extending from the frameto engage the cross-

arms of the anvil, substantially as described.

24. In combination with a type-shuttle, a
movable anvil, and means for guiding the an-
vil in 1ts movement and h()ldmﬂ 1t against ro-
tary dlbplacement consisting of a 11.:1111(:' part
engaging the anvil, bubbtﬂmtmlly as cdescribed.

25. Incombination, a type-shuttle, a freely-
removable anvil and means for limiting the
upward movement of the shuttle when raised,
substantially as described.

26. Incombination, atype-shuttle, a freely-
removable anvil resting in place by eravity
and means for arresting the anvil when moved
upwardly, said anvil carrying the said shut-
tle, substantially as described.

27. Incombination, a type-shuttle, a freely-
movable anvil and the fingers engaging the
anvil-arms to guide the same in. its move-
ment, 5ubfsmntmllv as described.

98. In combination, a type-shuttle, afreely-
removable anvil carrying the same and rest-
ing in place by gravity, and a frame part en-

gaging part ot the anvil, substantially as de-
bulbed.

29. In combination, a shuttle, an anvil car-

rying the same and resting in place by gravity

to be freely removable and meansfor guiding
the anvil and holding i1t against rotary dis-
placement, substantially as described.

30. In combination, a shuttle, a hammer
and means for elevating and arresting the up-
ward movement of the shuttle and for loc
the shuttle in 1ts raised position, said locl

INng

means being normally out of connection with

le, |

1lﬂg |

|

1

movement of

JI

the shuttle and being thrown into locking po-
sition after the shuttle hegins to move up-
wardly, subst: mml]v as described.

31. In combnmtlm‘}, a shuttle, a
means tor
means to arrest thc upward
shuttle, said locking means being normally re-
tr fwted and being thmwn Into loc,l-,_mﬂ POS1-
tion after the shuttle begins to move, substan-

hammer

movement of th(,

t1ally as deseribed.

32. Incombination, a <shutblu the key-lever
for raising the same, and means operated
thereby to engage a part connected to and
moving with th@ huttlu to prevent overthrow
of the same, substantially as described.

33. Incombination, the key-lever, ashuttle,
an anvil carrying the same, means for raising
the anvil and shuttle and means operated by

the key-levers to arrest the upward movement
of the anvil and ; huttle, substantially as de-
scribed. |

34, Incombination, a shuttleand anvil rest-
ing in place in the machine by gravity, a key-
lever for 1 alsing them and arresting means
controlled by the key-lever, substantially as

| docsu 1hed.

In combination, a shuttie, a spindle con-

negted thereto, a Ley lever for raising- the
spindle and means for arresting the upward

the spindle controlled by the
key-lever, substantially as described.
36. Incombination, a s'.mttl” :-;Lspindle con-
nected thereto, a hammer, a lifting
the spindle, said lever having a hooh tox loch—
ing the spindle, substantially as deseribed.
37. In combination, a shuttle, a slotted
spindle with a roller therein and a lever hav-
Ing a smface t{) engaue the rc)llu fmd 4 llOO]x

lock the %huttle Sub%mntmlly as dwcubed

38. In combumtmn., a shuttle, a bpmdle—, a
combined lifting and locking lever for the
spindle and a key-lever for operating the said
lifting and lockinge levu, sul}%mntmllv as de-
seribed.

39. In combmation, a shuttle, key connec-
ttons for lifting the same and a plurality of
normally retr acted stops arranged at different
points and connected with the key connections
to |
shuttle begins to move, substantially as de-
scribed.

40. Incombination, a shuttle, aslotted spin-
dle connected therewith, and a plurality of

‘hooked levers for raising and locking the spin-

dle, substantially as 1@%01‘1bed

41. In (:011‘11).'.11{11;101“.1 in a type-writer, a ham-
mer, a space-key and means for arresting the
hammer when
sisting of the sliding rod with connections to
the space-frame, SI[bSLdI‘JtM”\a as described.

49. In combination in a type-writer, a ham-

mer, means for operating it, a space-key and
means for locking the hammer when the space-

o

raising the shuttle having l(}t,hmw

be thrown into stopping position after the
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key 1s opemted and a bell-crank lever between
the said means and the space- -key lever, sub-
stantially as described.

43. In combination, the shuttle, the anvil
he,d against rotation and a pointer connected
with the anvil, substantially as described.

44. Tn combination with an anvil, an arm
connected therewith and extending toward the
carriage, and a locking connection for said
arm, substantially as described.

45. In combination with the anvil, an arm
connected with the anvil and a locking device
therefor engaging part of the anvil, substan-
tially as deseribed.

46. In combination, the anvil, an arm swiv-

eled above the same and having a locking de-
vice to hold the arm when turned to operative
position, substantially as described.

47. In combination with an anvil-spindle,
the arm arranged to swivel about the top of
said spindle and having a locking connection
to hold it when turned to operative position,

- substantially as described.
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48. In combination with the anvil-spindle
and anvil, an arm arranged to swivel about
the top of the spindle and a lock for said arm
engaging a part of the anvil when the arm 1s
turned to operative position, substantially as
described.

49. In combination with the anvil-spindle
and anvil, an arm fitted to the top of the spin-
dle and a locking device carried by said arm
and engaging one of the arms of the anvil, sub-
stantially as described.

50. In combination with the anvil-spindle
and anvil, an arm swiveled above the anvil
and hfwmo a locking portion adapted to en-
oage an arm on the anvil when the swiveled
arm is turned to operative position, substan-
tially as deseribed.

51. In combination with the anvil, an eras-
ing-shield, and an erasing-plate, substantially
as cdescribed.

59. In combination with the anvil-spindle
and anvil, an erasing-shield supported by the
spindle, and an erasing-plate, substantially as
clescribed. .

53. In combination with the anvil-spindle
and anvil, an erasing-shield connected with the
spindle and pivotally supported to be thrown
out of normal position, and an erasing-plate,
substantially as described.

54. In combination with the anvil-spindle
and anvil, a pointer pivotally supported on the
anvil and pivotally carrying a shield, a lock-

ing device connected with the pointer and ar-

60

ranged to engage a part of the anvil, and an
erasing-plate, substantially as described.

55. In combination with an anvil, a pointer,
an erasing-shield, and an erasing-plate, sub-
stantially as described.

56. In combination withan anvil, a pointer,

8 780,102

an erasing-shield pivoted thereto, and an eras-
ing-plate, substantially as described.

57.- A type-writing machine having a car-
riage with means for oiving the same a step-
by-step movement 1n elther direction on 1ts
printing stroke, type-carryving means and a
reversible 11‘1.mmel with key meclnmsm sub-
stantially as described.

58. Incombination, a pivot-pintor the ham-

mer, a hammer and a spring for holding the

hammer on the pin, said hammer being adapt-
ed to have rotary movement on the pin, sub-
stantiallv as described.

59. Incombination with a hammer and type-
shuttle, an erasing-plateand an el*flsin@—s'lield
mmnoed to operate above the plane of the

‘Thammer and shuttle,substantially asdesecribed.

60. In combination. a shuttle, and a pointer
swiveled about the axis of the shuttle, sub-

stantially as desecribed.

61. In combination, a shuttle, a pointer
swivelad about the axis of the shuttle and
locking means, substantially as described.

62. In combination, a paper-carriage having
a step-by-step movement from left to right to
print and a shuttle or like movable carrier and
hammer controlled by the keys, said shuttle
having points and the hammer having pits,
substantially as described.

63. Incombination, a hammer having a sin-
ole group of pits in its face and a pwoted
shuttle having characters formed of separate
oroups of points, substantially as descubed

64. In combination, a hammer - spring,
means for adjusting the tension of the same
and means for adjusting the spring for low
tension within certain limits independent ot
the main adjustment, the main adjustment
means being arranged to pick up the spring,
substantially as described.

65. In combination, a hammer -spring, a
loose collar to which said spring is attached,
a bar carrying a pin for engaging and adjust-

ing said collar, and an ad]u;mble piece hav-

ing a portion to engage said collar to adjust
the same for low tension, substantially as de-
sceribed.

66. In combination in a hammer - spring,
means for adjusting the same for low tension,
and means for adjusting the same for high ten-
sion independent of the low-tension means,
said high-tension means removing the spring
from the control of the low-tension means, sub-
stantial]y as described.

. In combination, a shuttle, a stop to en-
oage a part cennected with the shuttle and
means for elevating the shuttle and throwing
the stop from a retracted position into posi-
tion to arrest the upward throw of the shut-
tle, substantially as described.

68. In combination, a shuttle, a plurality of
movable stops to arrest the upward throw of

70

75

30

QO

100

TO5

LIIO

115

120




780,102 O

the shuttle at different degrees of elevation | stop being normally retracted and being ad- xo
and means for raising the shuttle and operat- | vanced automatically, substantially as de-
ing said stops antomatically from the keys, | scribed. --

substantially as described. In testimony whereof I affix my signature in
5 69. Incombination with a shuttle, a spindle | presence of two witnesses. |
1n connection therewith, means for raising the JAS. B. HAMMOND.
spindle and a movable stop for engaging and Witnesses: | .
limiting the upward throw of the spindle, said Duxcan MacGreGor,

stop moving with the elevating means, said Henry M. WARBURTON.
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