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SPECIFICATION forming pard of Letters Patent No. 667,773, dated February 12, 1901,
Application filed April 18,1900, Serial No. 13,316, (No modeL.

fo. all wivony T6 ey corncern:

Be it known that I, FRaANK E. HEATH, a
citizen of the United States, residing at the
city of New York,borough of Manhattan, State
of New York, have invented certain new and

useful Improvements in Type-Writing Ma--

chines, of which the following is a full, clear,
and exact description.

T'his invention relates to type-writing ma-
chines. |

In general my improved machine is a com-
promise between what is known as the *“ type-
wheel” machines and those in which the type
are 1ndividually movable for printing.

The invention comprehends a machine in
which individually - movable type are ar-
ranged upon a wheel, the wheel being rotata-
ble upon its axis to bring the selected type
into position for printing, at which position
the wheelis locked while the printing mech-
anism cperates to throw the selected type
agalnst the paper. The key action is uni-
form in all instances, the first part of the
stroke serving to rotate the wheel to bring the
selected type into printing position and the
latter part of the stroke accomplishing the
printing.

My machine also includes a novel arrange-

ment of the type upon the wheel, consisting

in the location of the lower-case types around
a certain segmentof the periphery, the upper-
case types around another segment thereof,
and the numbers, punctuation-marks, and
miscellaneous characters around a third seg-
ment of the wheel, the arrangement being
such that each segment occupies one-third of
the circumference. The machine will there-
fore be equipped with two shift-keys, one of
which will make the upper-case types avail-
able, while the other will make the miscella-
neous types available, the third or lower-case
types being normally available and not re-
quiring a shift-key. |

My invention also includes special mech-
anism foreffecting either typographic or uni-
form spacing at the will of the operator, as
also certaln details of construetion, all of
which will be fully hereinafter deseribed.

In the accompanying drawings, Figure1l is
a plan of my improved machine with parts
broken away. Fig. 2isa centralsection from

front end of the type.

[P

front to rear. Fig. 3 is a section looking

downward along line x « of Fig. 2. Fig. 4isa,
section on line y v of Fig. 2 looking forward.
Fig. 5 is a detail of the shift-keys. Fig. 6 is
a detail of the type-actuating devices. Fig.

55

7 shows two positions of a portion of the shift-

ing mechanism for the type wheel or carrier.
Fig. 8 is a detail of a part of the spacing
mechanism. Fig. 9 is another detail of the
spacing mechanism. Fig. 10isa detail of the
type-carrier. Fig. 11 shows one of the types
enlarged, and Fig. 12 illustrates modifica-
tions of the type. |

A indicates the main frame of the machine,
at about the center of which is mounted a ver-
tical shaft B, projecting through the top plate
of the frame and having a bearing at b and
another at {, the latter being a socket, into
which the reduced end 6% of the shaft projects.
T'he upper end of the shaft has splined to it a
dish-shaped wheel C, having arranged around
its periphery in a horizontal plane a series of
pins ¢ or other supports, such as channels or
sockets, upon each of which is mounted to
slide a type d. The under side of the type is
provided with a groove similar in shape to the
pins ¢, the latter being triangular or of a dove-
tall shape to insure a stable seat for the type,
on which it may slide. Various shapes of the
groove in the type, corresponding to different
shapes of pins, areshown in Fig. 12. The in-

ner end of each type has an upward projec-

tion d’ and the outer end has a downward pro-
Jection d, the latter being V-shaped in front
for the purpose of centering the type when
printing,and its back being square and adapt-
ed to receive the impact of a hammer, as will
be hereinafter described in the printing oper-
ation. The character is shown at d°® on the
One-third of the rim
of the wheel is occupied by characters of the
lower case, another third is occupied by char-
acters of the upper case, and the remaining
third 1s occupied by numbers, punctunation-
marks, and miscellaneous characters, or any
othersubdivision may beadopted. The wheel
is covered by a stationary plate ¢, conforming

| inshapetheretoand havingan annulargroove

e, into which the lugs d’ project to hold the
type in position on the wheel at all points ex-
cept at the printing position, at which point
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the groove runs into a radial passage-way €7,
which permits a type to move outward from
its normal position to print. |

To effect the radial movement of the type
for printing, there is placed in the groove of

the frame at the printing position a sliding

bar or hammer f, occupying a radial position
immediately beneath the plane in whieh the
type are moved. When a type has been
brought to the printing position, the outer
end of this hammeris immediately behind its
lug d>.
upward slightly and is pivoted to the link /7,
which leads in an upwardly-inclined direc-
tion to a loose collar or other part movable
with the shaft B, to which it is pivoted at f~.
At the pivotal point, between the link /' and
the roller £, a roller f? is inserted to roll upon
the bottom of the groove in which the ham-
mer rests. It will be seen that if the shaftis
moved downward axially the link will be car-
ried more nearly into line with the hammer,
and the hammer will move ontward radially
to permit this motion and will carry the type
with it against the paper. |

- For inking the type the pad g is carried at

¢*, and passing therefrom on each side of the
link and downwardly through an opening in
the frame and then upwardly to a position
immediately in front of the type. A pin f*is
attached to the link 7', and extending in both
directions rests upon the two sides of the
spring ¢'. As the link approaches a horizon-
tal position in the printing operation the
spring is depressed by the pin and the spring
and the pad immediately after being struck
by the face of the type are lowered out of the
way of the type until it comes 1nto contacs
with an inking-roller ¢3. The retarn of the
link to its normal position permits the spring
to rise to the position shown in Fig. 2, where
it is ready to be struck by the next outwardly-
moving type. The lugs d? of the type nor-
mally extend into an annular groove or slot
¢® in the top plate of the frame; but at the
printing position this groove has a radial V-
shaped socket ¢*, into which the forward face
of the lug d? fits, to thereby center the type
just as it strikes the paper. Toreturn a type
after it has printed and after the hammer has
been withdrawn, a small spring ¢’ is placed
at the printing position and so located that
it will be engaged by the forward side of the
lug d’ when the type is thrust outward, the
recoil of the spring serving to carry the type
back. To permit .of this downward move-
ment of the shaft B to effect the printing op-
eration, the shaft is free to slide through the
upper bearing b and is held normally in its
upper position by a spring &, in which posi-
tion the shoulder at the lower end of the shaftt
is some distance above the bearing{’, in which
the reduced end of the shaft slides and ro-
tates. The shaft can be thrust downward
nntil the aforesaid shoulder strikes on the
top of the bearing. Thespring & is sufficient

)

The inner end of the hammer is bent |

667,773

to overcome the weight of the shaft, and the
shaft is normally locked in its upper position
by means of a lever 7z and a bell-crank latch 7',
The lever is pivoted at 2*> and carries the fork
2 at its free end, which is provided with in-
wardly-turned pins %%, resting beneath a cir-
cular edge 7° on the shaft. The lever 18 nor-

mally sustained and the shaft held in its up-

per position by the latch ', pivoted at «*. The
free end of the latch is held 1In engagement
with a seat on the under side of the lever by
the spring 47. A bar %, attached to the lateh,
extends across the machine and is adapted to

be engaged by the character-keys, as will

hereinafter appear.

K indicates the key-levers. They are piv-
oted at K’ and held in the upper positions by
the springs k. Each key is provided with an
upwardly-extending hook %', no two of which
are of the same length, but all being gradu-

"ated in length from one side of the machine

to the other, as clearly shown in Ifig. 4.  Ar-
ranged below the hooks and in a position to

‘be struck thereby when the keys are de-

pressed is a transverse bar [, attached to the
bail ', pivoted in the frame at [*. Hxtensions
I3 of the bails lead forward and connect with
each other in front of the shaft 3. At the
connecting-point or imimediately in front of
the shaft the bails carry two rollers I* and /5,
respectively, one extending rearward toward
the shaft and the other extending forward.
Each of the hooks %' has attached to it an

upwardly-extending thin rod %°, which passes

through a perforation in a cross-bar m, car-
ried by two bails m’ and pivoted at m*. The
upper end of each of the rods %% above the
cross-piecem, is provided with a nut or othen
enlargement %2, which will strike on the bar
m when the rod is pulled downward. The
position of the nuts on the rods is different
in each case, they being gradually higher
from one side to the other of the machine,

- and being lowest at that side of the machine

at which the hooks %' are the highest or long-
est, the arrangement being such that the nor-
mal distance of any hook from the cross-bar
[ added to the distance of the corresponding
nut from the cross-bar m is equal to the sum
of these distances in every other case. The
bails m’ also approach and meet at a point
immediately in front of the shaft I and carry
rollers m? and m?. |

The shaft B carries two sets of spiral vanes,
each consisting of three vanes o, o', and 0°
and p, p’, and p* These vanes, in two sets,
lead aroand the shaft in opposite directions,
and they are of such diameter and easy pitch
that when a pressure in a direction parallel
tothe shaftis brought to bear upon theiredges
a strong tendency to rotate the shaft will be
created. The roller [* is adapted to engage
one of the lower set of vanes,while the roller
m® is adapted to engage one of the upper set
of vanes. Only one vane can be acted upon

by each roller at the same time, thr'ee vanes
| being provided to correspond with the num-
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ber of type-segments into which the type-
carrying wheel is divided. If there were but
two type-segments—say the lower-case char-
acters on one half of the circumference of
the wheel and the uvper-case characters on
the other halft—there wounld be only two spi-
‘als in each set.  As before stated, the spi-
rals lead around the shaft in opposite direc-
tions, so that one of the rollers pressing down-
ward agalnst a vane would rotate the shaft,
in one direction, while the other roller in
pressing do*ﬁvnward upon a vane would rotate
the shaft in the opposlte direction. Hence
when both rollers are in engagement and
pressing against their respective vanes the
shaft is locked and can be turned in neither
direction.

The function of the rollers /5 and m* is to
resist a lateral thrust of the vanes against
the rollers [* and m?® and for this purpose
sald rollers [° and m* roll against plates or
tracks ¢ and ¢', respectively, fixed vertic: ally
and attached to the frame. All of the rollers
have their surfaces milled in the direction of
thelr axes, enabling them to grip the surfaces
against which they act and insure positive
movement. The workinge faces of the vanes
and tracks are also milled to insure rolling
and prevent slipping when the downward
pull on the shatt is made, except a slight
radial slip, which has no effect in rotating
the shaft or wheel.

It will now be seen how the shaft and type-
wheel are rotated within the range of any
one segment or type. The depression of a
key causes its hook &' and nut /? to engage
the respective c¢ross-bars [ and m, depressing
them, causing one of the rollers /* and m?3 to
engage 1ts vane and rotate the shaft until
the other roller comes in contact with its
vane, whereupon the shaft and wheel become
locked by the opposing forces, and in mov-
ng to this locked position the type corre-
sponding to the key which creates the mo-
tion 18 brought to the printing position. The
type-wheel remains in the position to which
1t has been turned by a key, while the key
returns, so that if the character is repeated
Hy b‘LlIkII)U‘ the same key the rollers simply
travel downw ard together and come into con-
tact with their respective vanes at the same
1instant, thus again locking the wheel for the
printing operation. If a different key1s next
oper dteu one of the rollers will strikeits vane
first and-move it until the other roller strikes
its vane and again locks the wheel. After
action upon the vanes the bails Pand ' arere-
turned to thelir upper positions by the springs
(> and 1, respectively.

The paper-carriage consists ofend nac ckots
s, connected mwthel by two rods s’ s, the
braclkets haviug feet provided with rotlers s°,
which run upon tracks s° suitably attached
to the frame of the machine. The ¢ross-rods

s are provided with rubber sleeves s*tand also
sustain a curved plate or plates s° which form
a paper guide and shield.

A shell s piv- |

o

ofally supported upon an apper cross-rod s’,

is formed sothat it touches the rubber sleeves
on the frontand back rods s’ to form gripping-
surfaces, hetween which the sheet of paper
is gripped and fed. The rods s, with their
sleeves, can be rotated to feed the paper by
means of the knob ¢, which carries the gear-
wheel ', engaging with the two pinions #? on
the respective rods. The platen forming the
backing for the paper when it i1s struck by
the type consists of a plater, of suitable mate-
rial, supportedinthe shsall s® on a cross-rod .
Dinmediately above is & carved paper-guide
r*, underneath which the forward edge of the

.paper leads and finally hangs over the guide

r3.  To insert the paper, the shell is turned
in the direction of the arrow, Fig. 2, until
the edge of the platen is beyond the front rod
s',in which position, owing to the eccentricity
of the shell, the paper can be freely passed
by hand between the rollers and the shell
until 1t s finally caught under the guard <,
whereupon the shell can be returned by hand

- or allowed to be carried back by a spring.

(Not shown. )

Any suitable line-spacing device may be
used. For letter-spacing the carriage is pro-
vided with a rack w, with whiech engages a
pinion w', fixed to a short shaft w?, passing
through the frame and carrying a ratchet-
wheel w0° having fine teeth. An arm w?,
loosely pivoted on the same shaft, carries a
paw] w?’, adapted to engage the teeth of the
ratechet-wheel and rotate it in the direetion to
move the carriage for spacing. When a key
is struck, the pawl is to be carried forward
the space of two or more teeth on the ratchet-
wheel, so that with the turn of the key the

move the carriage a distance corresponding
to the number of teeth taken up by the pawl
on its backward stroke. For aniform spaec-
1ng the number of teeth of course will always
be the same, but for typographical spacing,
wherein the carriage must be fed a distance
corresponding to the width of the type used,
the number of teeth must vary. For return-
ing the pawl the arm w* is provided on its
under side with an inclined surface w7, with
whicn engages the upper end of a lever 105,
attached to theshaft 10’. When this lever is
swung forward, the arm and pawl are moved
a corresponding distance. Consequently the
number of teeth which the pawlshall take up
on 1ts return movement can be determined
by the stroke of the lever«w®. The pawlcar-
ries a tailpiece w!l, which strikes a pin w!?

-at the end of the spacing stroke to prevent

the tcoth of the pawl from disengaging with
the wneel, and thus allowing of independent
movement of the wheel. Fixed to the axis
of theleverare the forwardly-extending bails
wl’ hetween the forward ends of which is
pivotally sustained a shaft j.
is provided with three Wll’lﬂ'bj 7%, and 7° and
with a straight edge 5. The shaft extends
through a slot in Lhe side of the frame and

This shaft is
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7, and the other beneath a lug w8,

<l

is provided with a knob 4, by which 1t can
be rotated to bring the straight edge 7* upper-
most, so thatall Gf the keyscanact uponitand
pr oduce the same amount of movement in the
pawl wb to effect uniform spacing. The wings

7', 7%, and 7% are for typographical spacing,and

mthel of them can be thrown antomatically
into the uppermost position to be struck by
the keys by the operation of a shift-key. The

middle wing 7°is normally in position,because

it controls the spacing forthe lower-case type.
The notches 7% in its edge provide for differ-
ent lengths of travel of the keys before they
sirike the wing, depending upon the amount

of feed required for the individual letters.:

The sooner the key strikes the wing the
oreater will be the feed of the carriage. Since
G‘Lplt&l letters and the m1scellm1eous charac-

ters require different Spacmﬂ' fr om the lower-

case letters, the wings 7' and j5°, which are
notched to afford the proper spaeing for the
capitals and the miscellaneous characters, re-
spectively, are automatically thrown into po-
sition when the type-wheel is shifted to bring
the segment containing the capital or the seg-
ment containing the miscellaneouscharacters
into operative position. The shift-keys are
indicated by ¢* and ¢°. They are each pro-
vided with slots ¢*, upwardly inclined in op-
posite directions and arranged above an arm
¢°%, projecting from a hub g7, pivoted verti-
cally in the frame and carrying also a gear-
segment ¢°. It will be seen that when either
of the shift-keys is pressed downward its slot
* will engage the arm ¢° and move it forward

in a corresponding direction. The arm g 18
normally locked in either position by a spring

q’, entering a notch on its under side, and Llus_

Spl‘iﬂg is removed by lugs ¢*® on the keys when
either of them is operated. Thesegmenten-
gages with a pinion u, formed on a sleeve '
surrounding the base of the shaft B. IFrom
this sleeve there are two posts w® and u?, pro-

jecting upward, and between which a radial |
‘a hook v, which stands some distance above

pin u*, carried by said shaft plays, through an

angle of one hundred and twenty degrees..

The sleeve also earries two radial arms «° and
ub having upwardly-turning ends and stand-
ing one hundred and twenty degrees apart,
one of which is adapted to be thrown 1mine-
diately beneath a lug u7, carried by the shaft
also carried
by said shaft, but on its opposite side, de-
pending upon which direction the sleeve is
tarned when the seginent acts upon it. The
inclination and length of the slots in the shift-
keys is such that & full stroke of the key will
rotate the sleeve %' one hundred and twenty
degrees. In this movement one of the posts
w* or u® will strike the pin w* and move the
shaft B and type-wheel to a position where
the types of a different segment of the type-
wheel will be brought into the same relative
location with IBS]_)BGt to the printing position
as was occupled by the types in the segment

667,773

| At the same time that a new segment of types

is brought around into operative position a
new pair of vanes o and p are brought into
operative position to be engaged by the rollers
[*and m?®. Let us assume that one of the shift-
keys has been operated and that the arm

for instance, has been thrown beneath the lw"r
1’.  While the shift-key is thus held down

the selected character-key is operated. In
descending it first strikes upon the wing j° of
the shaft 7 “and carries said shaft downward

causing the lug u’ to strike the arm 25 and
rotate the shaft until wing ¢ 1s brought be-
neath the character- key,whwh then letrulates
the final movement of the lever 0° b) the
depth of the notch beneath the particular key
acting. Hence the shift-key not only brings

‘anew set of type into operative position, but

also readjusts the spacing mechanism to cor-
respond with the type, and also brings a new
set of type-selecting spiral vanes into opera-
tive position with 1espeot to the rollers.

For ordinary spacing between words the
key K? is used. Wires k! are attached to it
and lead over guide-pulleys %° to the ends of
the bails w0,

In order to hold the spacing-shaft ;7 in its
normal position with the middle wing 7° up-

‘permost, one end of the shaft 1s provided

with diametrically placedluﬂs 1% one of which
is held between springs 77,attached to one end
of the bails 20!, After the shaft has been
shifted through the small angle necessary to
bring one of the wings 5’ 7° uppermost, said
wing is immediately returned by the action of
the springs upon the lug, the lug not having
meanwhile passed out of the embrace of the
springs. When the shaft has been turned
half-way around by the knob *,the second lug
7°is embraced by the springs to hold the shaft
in position. |

The entire mechanism and operation of the

‘mmachine have now been described except that

relating to the printing operation.
Each of the character-keysis provided with

the cross-bar 7® on the lateh 7. The first
downward motion of a key 1s accompanied 1n

‘wholeor in part by a rotary moveinent of the

type-wheel in selecting the type, the motion
being caused by the action of the rollers upon
the spirals. The motion ceases when both
rollers come into contact with their respec-
tive spirals, and at about that instant the
hook v strikes the cross-bar +° and pulls the
lateh ¢' from beneath the lever 2. In the
further downward movement of the key a
downward force is exerted upon the shaft B,
due to the locked engagement of the two roll-
ers, and the shaft is carried down until the
shoulder on its lower end strikes against the
bearing &’. In this motion the collar on the
upper end of the shaft carries the end of link
£ down, causing the hammer f to carry the
selected type against the paper. The first
motion of the type carries its face against the

which was previously in operative position. | inking-pad g,which is immediately thereafter
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withdrawn by the pin f* pressing downward
upon the spring ¢’. At the recoil of the key
the rollers /¢ and m? are lifted by springs [°
and m° the shaft BB is lifted by the spring h
and becomes locked by the return of the latch
7' under the action of the spring+‘, and finally
the type itself is withdrawn by the action of
the spring ¢% All parts are then 1n position
for the selection and printing of another ehar-
acter.

IHaving deseribed my invention, I claim—

1. In a type-writing machine the combina-
tion of a type-wheel, a shaft therefor, two
spiral vanes on said shaftleading around the
same in opposite directions, a key-lever and
connections between the leverand both vanes
whereby the motion of the lever will serve
to rotate the shaft to a locked position, sub-
stantially as described.

2. Ina type-writing machine, the combina-
tion of a type- wheel, a shaft therefor, two
spiral vanes on said shaft leading around the
same in opposite directions, devices moving
parallel to the shaft and simultaneously en-
caging the respective vanes, and key-levers
connected with said deviees for moving the
same, substantially as described.

3. In a type-writing machine, the combina-
tion of a type-carrying wheel, a shaft there-
for, two spiral vanes on said shaft leading in
opposite directions around the same, devices
adapted to move parallel to the shatt and to
traverse the respective vanes, two levers or
frames carrving the respective devices, and
key - levers having differential connections
with said levers or frames, for the purpose set
forth.

4. In a type-writing machine, the combina-
tion of a type-carrying wheel having a plu-
rality of groups of characters arranged 1n
suceessive segments around the periphery
thereof, a shaft for said wheel, a plurality of

spiral vanes on said shaft corresponding re-

spectively with the groups of characters on
the periphery of the wheel, a device adapted
to operate against said vanes to rotate the
shaft, character-keys controlling the move-
ments of said devices and a shift-key adapted
to bring a particular segment of type and its
corresponding spiral vanes into operative po-
sition, substantially as described.
- 5. In atype-writing machine, the combina-
pion of a type-carrying wheel provided with
movable type, a series of key-levers by which
the respective type can be moved into print-
ing position, a shaft for the wheel having an
axial movement independent of the wheel
and means whereby said axial movement of
the shaft will cause a type to be thrust out-
ward for printing.

6. Ina type-writing machine, the combina-

tion of a type-wheel provided with movable

5

type on its periphery, a hammer located at
the printing position and adapted to engage
with and force outward any one of the type,

a shatt for said wheel having an axial raove-

ment independent thereof, connections be-
tween the shaft and the hammer whereby said
independent movement of the shaft will cause
the type to be thrust outward for printing.

7. In a type-writing machine, the combina-

tion of a type-wheel carrying movable type,
a sliding bar or hammer arranged to push the
selected type outward, a shaft for the type-
wheel having axial movement independent
of said wheel, a link pivoted at an angle o
said bar or hammer and to the shaft whereby
the said independent movement of the shatt
will be transmitted to the bar or hammer for
the purpose set forth. | |

8. In a type-writing machine, the combina-
tion of a type-carrying wheel
movable type, an inking-pad normally stand-
ing in front of the type at the printing posi-
tion, means for pushing said type outward
to print, said means being also provided with
a device for removing the inking-pad and an
ink-fountain into contact with which the pad
is at the same time carried.

9. Inatype-writing machine, the combina-
tion of a type-carrying wheel, a shaft there-
for, having an axial movement independent
of the wheel, means for rotating said shaft
and controlled by the keys, means for mov-
ing said shaft axially also controlled by the
keys and a latch operated by the keys to re-
lease said shaft and allow it to be moved
axially after it has rotated, substantially as
described. | N

10. In a type-writing machine, the combi-
nation of a traveling paper-carriage, spacing
devices therefor,a plurality of groups of type,
typographie spacing devices adapted for the
respective groups of type, shift-keys and
means whereby a shift-key will simultane-
ously shift a group of type and its corre-
sponding spacing mechanism into operative
position.

11. In a type-writing machine, the combi-
nation of a type-wheel, a shaft therefor, pro-
vided with a spiral vane, a device adapted. to
move parallel with the shaft and against the
spiral vane in order to rotate the shaft, a lat-
eral support for said device to resist the side
thrust of the spiral against the device and
a series of key-levers adapted to act indi-
vidually on said device, substantially as de-
seribed. |

In witness whereof I subscribe my signa-
ture in presence of two witnesses. |
| FRANK E. HEATH.

Witnesses:

WM. A. ROSENBAUM,
JAMES 5. DONNELLY,
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