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UNITED STATES

PATENT OFFICE.

JOSEPH HALL, OF MARSKE, NEAR RICHMOND, COUNTY OF YORK, ENGLAND.

TYPE-WRITING MACHINE.

" SPECIFICATION forming part of Letters Patent No. 421,702, dated February 18, 1890,
Application filed July 3, 1889, Serial No. 316,419, (Nomodel) Patented in England March 4, 1889, No. 3,788,

To all whom it may concerm:

Be it known that I, JOsSEPH HALL, a subject
of the Queen of Great Britain, residing at
Marske,near Richmond,in the county of York,
England, have invented new and useful Im-
provements in Type- Writers, (for which I
have applied for Letters Patent in Great Brit-

-ain and obtained provisional protection No.
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3,788, dated March 4, 1889,) of which the fol-
lowing is a specification.

My invention relates to improvements in
type-writers on which a vertically - rotating
disk and sector provided with letfers, figures,
and other characters are moved horizontally
across a sheet in such a manner that any de-
sired letter or character may be printed there-
on; and the objects of my improvements are,
first, to provide a rotative disk and sector that
may be broughtinto operation independently
of each other when it is required either to
print a letter or figure; second, to afford fa-
cilities for spacing theletters and words,and,
third, to enable the sector and disk to be read-
ily returned to the commencement of their
traverse. I attain these objects by the mech-
anism illustrated in the accompanying draw-
ings, in which—

Figure 1 is a front elevation of the entire
machine. Figs. 2 and 3 are elevations look-
ing at opposite ends of the machine; Fig. 4,a
plan, looking at the top of the entire ma-
chine. Figs: 5 and 6 are transverse sections
on lines w w and x x, Fig. 4; Fig. 7; a side

- elevation of disk and sector and mechanism
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for actuating the.same. Figs. 8 and 9 are
respectively an elevation and section of disk.
Figs. 10 and 11 are respectively an elevation
and section of sector. Figs.12 t0o'19 are side
and end elevations and sections of details.

Similarletters refer tosimilar parts through-
out the several views.

The end pieces A A’, their lugs or projec-
tions ¢ ¢, the guide-rod B, and the impres-
sion-bar C constitute the frame-work of the
machine. In bearings ? a® at the rear of the
machine turns a spacing-roller D,armed with
a ratchet-wheel d at one end engaging with
a pawl to prevent it from rotating.

In the roller D is cut or formed & spiral
groove or thread d’, preferably though not
necessarily of about one inch piteh, for pur-
poses to be hereinafter described.

Below the guide-rod B are mounted in suit-
able bearings a® and a! the feed-rollers E E/,
which may or may not be covered with india-
rubber or other flexible material. - The lower
roller K is armed at one end with a ratchet-
wheel ¢, (see F'ig.5,) in which engages apawl
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¢/,pivoted to a lever or plate %, which inturn

is mounted upon the reduced end of roller E,
(see Fig. 14,) said plate being connected by

6o

a link €* to a double-ended V-shaped leveré?, .

pivoted at ¢ to the end A, springs ¢ and. ¢
(the latter attached to pin ¢* on plate ¢?) be-
ing employed for keeping the V-lever and
pawl, respectively, in position. A horizontal

for engaging with the ratchet-wheel d on the
spacing-roller D. A continuous handle, ex-
tending the full length of the machine, is
formed by rod e, which conneéts the two le-
vers ¢* and e'! (the latter pivoted to,end A’)
together, whereby the feed-rollers may be op-
erated at any point between the two ends.

A stop-pin e® is provided to prevent the V-.

shaped lever from being drawn too far.
* On the spacing-roller D, previously referred
to, is mounted a sleeve I, provided with apin
or set-screw f; adapted to fit the spiral groove
d’, and at one end of the sleeve is mounted a
ratchet-wheel f/, in which a spring-pawl 72,
pivoted to the swing-bracket 4 (mountedon
the sleeve, as shown at Figs. 3 and 4,) is made
to engage therewith for traversing the print-
ing mechanism ‘across the paper, motion be-
ing conveyed to theswing-bracket /** through
levers hereinafter described. '
Mounted loosely on opposite ends of and
projecting from the sliding sleeve F are the
stays G G, in the outer ends of which are

formed bearings g for receiving the spindle

g%, on which the tube ¢’ (upon which disk or
type-wheel H is fixed and sector I loosely
mounted) revolves. On the sleeve F arealso
mounted and rigidiy secured the stays G2 G3,
between which is interposed aspacing-sleeve
g'% to which the stays G® and G2 are secured.
These stays are provided with a long bear-
ing-sleeve ¢% which slides on the guide-rod
B, and thus the stays are kept in position

.(shown at Figs. 2, 3; and 7) and steady dur-
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-arm ¢’ is also attached to the V-lever, and is
so shaped that its upper portion forms a pawl
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seribed disk and sector for printing  pur-
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poses. A bolt ¢g%, Figs. 2, 3, and 4, connect
the stays G-and G, so that they are caused
to move together. ‘

The stays G G’ constitute the type-wheel-
carrying frame, while the stays G* G* con-
stitute, respectively, the pad-carrying arm
and the arm for carrying the locking and
centering devices for the type-wheel. The
stay G* is bent at or about at right angles to
the guide-rod B, immediately beyond the bear-
ing ¢ and carried downward below the cen-
ter of the disk and sector, when it is again
bent forward and carried parallel, or nearly
so, with the side of the disk, but at a con-
vient distance therefrom,and to its outer end
is pivoted a spring-piece or pad-holder J, the

‘inking -pad 7', composed of india- rubber,

leather, or other suitable material, being car-
ried on the projecting end 4 of the holder J.
In its normal position the projecting end of
the holder J, which carries the inking-pad, is

qander the disk and sector; but when the lat-

ter are depressed the hub of the disk or sec-
tor in its descent comes in contact with the
tappet-piece j%, which projects laterally from
the upper end of the holder near its pivot,
and thus removes the pad clear of the type
after inking the same, but before the latter
reaches the paper. Stay G®isprojected from
the bearing ¢* toalittle beyond the center of
the disk, when itis bent in an upward direc-
tion at or about at a right angle, and bifur-
cated at ¢! to engage with the projecting
pins or teeth /% each of which is adapted to
pass between the horns or fork of the stay G®
for retaining the disk and sector in a fixed
position daring the printing operation.

11 is the disk or type wheel previously re-
ferrved to, armed with a number of projecting
pins or teeth A% continuous with its face or
periphery for the purposes previously de-
seribed. On the periphery of the disk are
mounted and fixed or formed thereon in any
suitable manner one or more (preferably two,
as shown in the drawings) sets of metal or

india-rubber letters, stops, or eharacters, one

of which is employed for printing purposes,
while the other, which may be enameled or
lacquered, acts as dan indicator to enable the
operator to correctly print therequired letter
or other character.

When two sets of type are provided upon

‘the periphery of the disk, I arrange the same

so that each set shall be in opposite direc-
tions—that is to say, when the letter “A” of
the set employed for printing purposes is at
the bottom of the disk the same letter of the
indicator-set would ke at the top in a line
with the bifurcated end ¢* of stay G® to en-
able the operator to see the same.

In practice capital and small or capital let-
ters alone are formed or mounted upon the
periphery of thetype-wheel, and figures, stops,
and other characters are arranged on the pe-
rimeter of the sector I, a portion of which is
made to cover the printing set of type on the
disk H. The type-wheel H and sector I are

421,702

both mounted (the first a fixture, the latter
loosely) upon the same sleeve g’, which re-
volves upon the spindle g*, fixed to the stays
G G/, and each is provided with a spur-pin-
ion % and 7, (see Figs. 1 and 15,) that for the

sector being on the inner side and a fixture -

therewith, while the outer pinion % is fixed to
the spindle g*, on which the type-wheel is
mounted and fixed.

Motion for first bringing the required let-
ter, figure, or character on the type-wheel or

sector into position and afterward depressing

the same for printing purposes is obtained
by means of a sliding operating-lever K, at-
tached at one end (by a lug k) to the stay G*,
which is secured at one end to sleeve I and
at the other to a guide-bracket I/, supported

by the spindle ¢’.

The bracket &’ forms a bearing for the outer
portion of sliding bar K. The upper portion
of the bar K is armed with two spur-racks or
rows of teeth %? % of varying lengths, which
are madeto engage, respectively, with the pin-
ions % and %, rack %* being the longest in or-
der to rotate the type-wheel H a single revo-
lution prior to the rack k°engaging with pin-
ijon ¢ for rotating the sector, after which botlh
the type-wheel and sector are rotated together.

To prevent the sector from rotating with
the type-wheel H, a pawl-lever k° is pivoted
at one'end to the upper portion of the guide-
bracket %/, while its opposite or free end is
made to pass into a slot-hole %*, provided for
its reception in the sliding lever K. On the
lever is fixed a tooth or projection k% (see
Figs. 1 and 7,) which, when the lever X is at
rest, is retained in the space between two of
the teeth of the spur-pinion ¢ by a spring &7,
thus preventing the sector from rotating while
the type-wheel is being acted upon; but as
soon as the rack %? comes in contact with the
pinion ¢ to engage therewith the pawl-lever
/5 is raised by the continued outward move-
ment of lever K until the free end of the
former rests and slides in the groove or chan-
nel %5, (see Fig. 16,) formed for its reception
between the two racks %k? &%, thus withdraw-
ing the projection k° from hetween the teeth
of the pinion 7 and allowing the sector to ro-
tate. : ‘

By permitting the flange or periphery of
the sectorto project partially over that of the
type-wheel and allowing the latter to rotate
with the former, not only are the type on
wheel IT kept clear of the paper when the
sector is brought into action, but when the
sliding lever K has been drawn out to the
required length for bringing the required fig-
ure into position for printing, the figure on
the sector is retained in that position by
means of one of the projecting pins or teeth
h? engaging with the bifurcated end of stay
G*, as previously described.

The type-wheel, sector, and parts connected
therewith are retained in the elevated posi-
tion, (shown at Figs. 1, 2, and 3,) clear of the
bifurcated end of stay G® by a spring %°
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(shown at Figs. 2 and 4,) which is secured to
the stay-arm & and.extends over and bears
upon the guide-rod B.

An intermittent horizontal traversing mo-
tion is imparted to thetype-wheel, sector, and
parts connected therewith for spacing pur-
poses on the_return of the parts just men-
tioned tothe elevated position shown in draw-
ings at Figs. 1, 2, and 3, after each depression
for printing purposes has taken place, mo-

“tion for this purpose being imparted to pawl
f*? and swing-bracket f* (previously referred

to) by the curved spacing-lever L (pivoted to
the stay G® by a pin &, movable in the slot-
hole ! in stay G® and working between the
bent ends ¢°of the stay G7, being keptin con-
tact therewith by the pin I’ sliding in slot #)
and connecting-link 4 A spring O, (shown as
connected with the link /* and the stay G®and
extending over the guide-rod B) is employed
for keeping lever L and parts connected
therewith in their normal position, as shown
at Figs. 1, 2, and 3.

Handles M and N may be provided, re-
spectively, on sliding lever K and curved le-

. ver L for manipulating purposes.

Theaction of the machineis asfollows: The

" papertobeoperateduponispassed overtheim-
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pression-bar C to and between the feed-rollers
E E’, and by means of the continuous handle
elf, levers ¢! and ¢', springs ¢' and €8, link 3,
plate ¢ pawl ¢/, and ratchét-wheel ¢ is trav-
ersed away from the operator to the required
distance. The type-wheel and séctor having
been moved to the left haid or other part of
the machine, the sliding operating-lever K is
then drawn outward by means of handle M,
sliding on stay-arm G* and in guide-bracket
k' for rotating the type-wheel (and sector, if
required) until the desired letter or charac-
ter is brought into position for printing pur-
poses, when the type-wheel-and parts.con-
nected therewith are by means of lever K
pressed downward onto the paper for im-
pressing the letter or otlier character there-
on, the type-wheel during this movement
being retained in the required position by
bifurcated end of stay G? as described.
During the descent of the type-wheel the
stays G G’ work freely on sleeve F without
altering its position on the spacing-bar D,
and also during the same motion the hub of
the type-wheel is made to come in contact
with the tappet-piece j* (pivoted to stay G?)
of the inking-pad-supporting piece J after
the type has been inked, and by its contin-
ued descent moves the pad clear of the type-
wheel. In like manner the hub of the sector
is also made to act upon the tappet-piece
when the sector is broughtinto action. Dur-
ing the return of the type-wheel and sector
to their normal position the spacing (between
the letters) operation takes place, a slight ro-
tary motion for this purpose being imparted
to the ratchet-wheel ' on sleeve ¥ from the
front bent end of stay G’, through slot-hole

? pin I/, curved lever I, movably pivoted in
hole I of stay G% and connecting-link 4, to
swing-bracket f* and pawl 72 which causes
the set-screw f”, working in the spiral groove
d’ of spacing-roller D, (which at this portion

70

of the operation is prevented from rotating °
by means of pawl on the horizontal arm & .

with the ratchet-wheel d,) to traverse the

.sleeves, stays, type-wheel, and sector the re-

quired distance—. e., a distance sufficient to
afford the desired space between the letters
of a word; but when it is required to obtain
the space between the words additional space
to that.already obtained on the return of the
type-wheel and sector (after printing the last
character) may be obtained by depressing
the handle N, attached to the bent lever L,
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which causes the pawl f? to traverse the -

sleeve the required distance across the bar
without depressing the type-wheel, sector,
and parts connected therewith, the stays G
G’ being loose on the sleeve F. When the
type-wheel and sector have been traversed
the required distance across the paper and it
is desired to commence a fresh line, the con-
tinnous handle e is depressed, and by means-
of leverse* and e!! and their connections with
pawl ¢’ and ratchet-wheel ¢ a rotary motion
is imparted to feed-rollers E E’, which propel
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the paper the required distance between the

lines at each depression of the handle eX,
‘When the handle ¢ is depressed, the pawl ¢°

is withdrawn from ratchet-wheel d, which =

permits of the sleeve I and parts connected
therewith being moved to any desired posi-
tion on the spacing-roller D, which roller
then acts as a quick-threaded screw. When
the serew is thus operated to return the sleeve
F, the sleeve is prevented from turning by
means of the pawlf?engaging with the ratchet
77, so that the sleeve slides along the screw-
shaft and carries the printing apparatus
without operating it, but simply shifting it to
the opposite side of the machine, '

What I do claim as my invention, and de-
sire to secure by Letters Patent, is—

1. The combination, substantially as here-
inbefore set forth, of the type-wheel, the type-
wheel-carrying frame, the sleeve to which the
type-wheel-carrying frame is pivotally con-
nected, and the spacing-roller on which the
sleeve is mounted.

2. The combination, substantially as here-
inbefore sel forth, of thetype-wheel, the type-
wheel-carrying frame, the sleeve to which the
type~wheel-carrying frame is pivotally con-
nected, the serew-threaded spacing-roller on
which the sleeve is mounted, devices for pre-
venting the rotation of thespacing-roller duar-
ing the printing operation, and means for ro-
tating the sleeve on the roller,

3. The combination, substantially as here-
inbefore set forth, of the type-wheel, the sec-
tor, the frame on which the type-wheel and
the sector are independently supported, and
the operating-lever adapted to engage at the
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will of the operator with the type-wheel to
turn it without turning the sector, and also
engaging with the sector to turn it with the
type-wheel.

4. The combination, substantially as here-
inbefore set forth, of the type-wheel, the sec-
tor, the frame on which they are independ-
ently supported, the sliding operating-lever
having two racks or setsof teeth, and pinions
connected with the type-wheel and the sec-
tor and engaging with the racks on the slid-
ing lever, for the purpose specified.

5. The combination, substantially as here-
inbefore set forth, of the type-wheel, the sec-
tor, the frame on which they are independ-
ently supported, the operating-lever having
two racks or sets of teeth, pinions connected
with the type-wheel and the sector and en-
gaging independently with the racks, and a
spring-pawl engaging with the pinion of the
sector while the type-wheel is being inde-
pendently operated, but which is moved out
of engagement with the sector by the operat-
ing-lever when it is desired to print with the
sector.- :

6. The combination, substantially as here-
inbefore set forth, of the type-wheel, the type-

" wheel-carrying frame, the spacing-roller, the
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sleeve connected to and sliding on the spac-
ing-roller and to which the type-wheel-carry-
ing frame is connected, the spacing-lever con-
nected with the sleeve and also connected
with the type-wheel-carrying frame, whereby
the movement of the frame turns the sleeve

on the spacing-roller and causes it to slide
thereon.

7. The combination, substantially as here-
inbefore set, forth, of the type-wheel, the type-
wheel - carrying frame, the screw - threaded
spacing-roller, the sleeve engaging therewith
and to which the type-wheel-carrying frame
is pivotally connected, the ratchet-wheel on
the sleeve, the pawl engaging therewith, the
pawl-carrying frame, the spacing-lever con-
nected therewith and also connected with the
type-wheel-carrying frame.

8. The combination, substantially as here-
inbefore set forth, of the main frame of the
machine, the impression-bar, the paper-feed
rollers, the handle extending from one side
of the frame to the other, levers connected
withsaid handle and engaging with therollers
to operate them, the spirally-grooved spacing-
roller, a ratchet-wheel thereon, with which a
pawl connected with the handle engages, the
type-wheel, the type-wheel-carrying frame,
the sleeve engaging with the spacing-roller
and to which the type-wheel-carrying frame
is connected, and the sliding operating-lever
engaging with the type-wheel in the manner
gpecified.

Tn testimony whereof I have hereuntosigned
my name to this specification in presence of
two subscribing witnesses.

JOSEPH TALL.

Witnesses:
W. FAIRBURN ITART,
Apam C. HART.,
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