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UNITED STATES

PATENT OFFICE,

BERNARD GRANVILLE, OF CHICAGO, ILLINOIS.

TYP‘E-WRIT>ING MACHINE.

SPECIPICATION formmg part of Letters Patent No, 382, 036 dated May 1 1888

Applicatien filed Febiuary 5, 18E7 Serial No. 226,617.

To all whom it may concerw:
. Be it known that I, BERNARD GRANVILLE,
of Chiecago, in the State of Illinois, have in-
venied certain new and useful Improvements
in Type-Writing Machines, of which the fol-
lowing is a- speclﬁcatlon

The accompanymg drawings 111ustmte the
invention.

Figure 1 is a plan view of my nmchme Flg
2 is a vertical central section taken on linex x
of Fig. 1, looking toward the right. Fig. 8 is

a vertical section of the outer frame, taken on

line y ¥ of Fig. 1, looking toward the right, a
portion of the operating parts being omitted.
Figs. 4 and 5 are enlarged details. Fig. 6 is
an enlarged cross-section taken on line z 2z of
Fig. 1, as will be seen by looking in the di-
rection of the arrow, showing a front elevation
of the platen.and its carriage. Fig. 7 is a
cross section on line # 2’ of Fig. 1, as will "be
seen by looking in the direction of the arrow.
Figs. 8, 9, 10, 11, and 12 are enlarged details.

A designates the box or stationary frame of
themachine. Tothisframetwo plates or rests,
a o/, are attached. These plates are provided
with square or angular holes ¢’, and in these
holesthetype-bars b are supported. The holes
in the plates are arranged in sueh position
with- reference to each other that the type-bars
thereinareall convergent and whenseparately
thrust forward will all strike the same point
on the platen.

A series of bars or supports, B, are arranged
in the rear of the plate @’ for supporting the
operating mechanism, which consists of a se-
ries of keys orlevers, C, to be struck or pressed
with:the fingers in the usnal manner in oper-
ating the machine. The keys are each sup-
ported upon one of the supports B through a
plate or bar, ¢, which 1s preferably made with
an elongated opening, ¢, in the center, by means
whereof it may be adJ ustably connected to the
support by a bolt, ¢, provided with a head
and nutadapted to compress the parts together
when the bolt is placed in the opening ¢’ and
passed through an opening or slot, »*, in the
support and the nut tightened underneath.
The plates are thus made adjustable in the
line of the keys by means of their oblong open-

5cings ¢ and adjustable laterally by means of the

glots b%in the supports. The construction giv-

(Vo model.}

ing such adjustability is, however, not an es-
sential but merely a preferable form.
The plates are provided at their rear ends

with upwardly-projecting lugs ¢, to which the

keys.are pivoted, and which operate as the ful-

cra of the keys, and at their front ends with

downwardly-projecting lugs ¢!, to which bell-
crank levers D are pivoted, so as to ‘be sus-
pended with their lower ends passing loosely
through openings »® in the enlarged ends of
the type-bars.
nected by links d to the ends of key-levers,
so that each key-lever communicates through
a bell-crank lever with a type-bar in such
manner that a touch or pressure on the key
will cause the type-bar to be projected againsy
the platen, as illustrate.l by dotted lines in
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The bell-crank leversare con- .
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Fig. 2. When the key is released, a spring, .

¢, acting in the opposite direction, eauses the
return of the key-lever, bell-crank levers, and
type-bar to their normal position.

The key-levers rest on rods E, which are ex-
tended across under the keys, and have eranks
at the ends,which are pivoted, as at ¢, to the
frame A. To these rods are attached pend-
ants ¢, having their lower ends bifurcated.
Near the bottom of the frame is a rock-shaft,
F,which is provided with laterally-projecting
arms f,corresponding with the pendants,upon
which the bifurcated ends of the pendants
ride, so that when any key © is depressed it
will depress one of the vibrating rods, and
through the pendant of said rod bearing upon
one of the arms f cause a slight rockmg of the
rock-shaft F.

The carriage G of the machine is supported
on wheels g,which run upon ways ¢’ as the car-
riage moves back and forth in operation.

At the center of the machine is a fixed post
or standard, H, to which a barrel, H', con-
taining a spring, is attached, and upon which
a ribbon, 7, is wound. Oneend of theribbon
is attached to one end of the frame G at %',
The tension of the spring turns the barrel in
the direetion required to wind the ribbon
around. the barrel and draw that end of the
frame G to which the ribbon is attached close
up to the post H, and to counteract thisforce
of the spring upon the frame a ratchet- -bar, I,
is attached to the frame, and a pawl, 4, pIV-
oted loosely to the post H, is arranged tio hold
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the frame against the power of the spring.
Another pawl, ¢, pivoted to an arm, ¢*,which
is a fixture upon the rock-shaft F, is also ar-
ranged to engage the ratchet. Attherearend
of the rock-shaft is a spring, s,which has one
end fixed to the post H, in which the rock-
shaftis journaled, and the other to a collar,
s, fixed to the end of the rock-shaft by a set-
screw, so that the force of the spring is
brought to bear on therock-shaftin such man-
ner as to return it to its normal position after
said shaft has been rocked by a depression of
any of the keys-which have been released after
being depressed.

The rocking of the shaft by the depression
of any of the keys swings the arm ¢ back, so
that the pawl ¢ is drawn back and engages in
the next noteh, and the return motion of said
arm with the shaft pushes the carriage along
through the distance of the space between the
letters or characters successively designed to
be printed by the repeated throwsof thetype-
bars.

The front of the carriage is provided with
upright posts J, and to these the platen J’ is
attached. The face of the platen is in line
with the meeting point of the convergent lines
of the type-bars when produced.

The platen consists of a metal plate, and its
lower edge is curved back, forming about a
half-circle, as seen at j. In the rear of the
platen is the paper-holder K, which consists
of a plate attached at its ends to the posts J
and having its center rested upon or attached
to the top of the post H. Its lower end is
curved to correspond with the curved part of
the lower edge of the platen-plate for a short
distance, as seen at j/, and the space between
the paper-holder and platen-plate at this point
is just sufficient to allow two or three sheets
of paper to pass between them, and when a
sheet of paper is passed through this space the
curved part of the holder will cause it to be
deflected upward over the face of the platen
in front of the type-bars. Just below the
striking-point of the type-bars a clamp, L, is
arranged to press the paper back against the
face of the platen. This clamp is connected
to and supported by two upright pieces, I,
pivoted af their lower ends to a vibrating
frame, I’, which is pivoted to the carriage-
frame at 7, said vibrating frame being at this
point affixed to a rod, 7', which passes loosely
through the central post, H, and is journaled
in the end bars of the carriage-frame.

The rod !’ is provided at each end with a
spring, §, which has one end attached to the
carriage-frame and the other to a collar, s,
attached to said rod by a set-screw, the con-
nection and arrangement being such that the
tension of the spring is brought to keep the
vibrating frame in a horizontal position. The
top of upright pieces I/ is held by a light
spring, s*, attached to the top of each of the
end posts, J, and curved down on the outside of
the said pieces and pressing against them.

382,036

Said upright pieces are also provided with two
pins or lags, m m/, projecting from their op-
posite sides, the one, m, on the outside oper-
ating in connection with a plate, n, attached to
the posts J on the outside, to guide the clamp
L in its upward movement, and the other, »/,
operating in connection with a vibrating cam,
#’, on the opposite sides of said posts to guide
said clamp in its downward movement.

The plates n are provided along their edges
with portions at o extending -beyond the face
or plane of the platen and a portion between
the projecting portions which lies in the plane
of the platen, the projecting portions joining
the other portion at an ineline thereto. The
pins m ride on the edges of said plates n when
the upright pieces I are moving upward and
allow the clamp L, attached to said pieces I/
and pressed toward the platen by springs s,
to come against the paper placed between the
clamp and platen when the pins m are passing
along over that portion of the edges of said
platen which lies in the plane of the platen;
but when said pins are passing over the in-
clined or projecting portionsthereof the clamp
is thereby carried or held off the paper.

The vibrating cams #»’ have a straight por-
tion, o, and a bevel portion, 0%, at the upper
end, both of which portions project beyond
the face or plane of the platen, and the pins
m’ on each side of the machine ride on these
cams when the upright pieces I'are moving
downward, said pins coming first in contact
with the beveled or inclined parts 0% Said
pins m, being carried outward by the cams/,
force the said upright pieces outward against
the springs s so as to move the clamp L back
from the paper and the pins m back out of con-
tact with the plate # and hold them so while
said pins ' are passing along over the sur-
faces o o’ and until they reach slots or recesses
0%, cut in the bottoms of said ecams »’. These
slots or recesses extend through the cams 2" to
the face of the platen and areinclined upward.
They are placed at the limit of the downward
movement of the pins m’, and when said pins
pass into said slots the pins m are allowed to
come against the edges of the plates n as the
springs §* bear the uprights I/ inward. The
cams »’ are pivoted at o' to the posts, so that
as the pins m’ pass into the slots o' and up-
ward they can pass between said cams »’ and
the platen by moving the said cams outward
out of their way during the upward move-
ment. The upward movement carries the pins
m' just above the top of the cams #/, and the
lower ends of said cams are provided with a
part, o’, which is extended horizontally from
the pivotat o', and of sufficient weightto cause
said cams to fall back against the platen as
soon as the pins m are raised above their reach,
thus bringing the bevel portion o* under said
pins, so as to receive and throw them outward

-from the platen, as before desecribed, on the

next downward movement.
The rear bar, L?, of the vibrating frame pro-
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~ and a lever, M, provided with a fuleram at M’

. paper and, through the instrumentality of the
(¢

I5

- brating frame in a horizontal position, comes
into operation and raises the front of the vi-
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-comes against the paper, in order to better
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jects below the other portions of said frame,.

and having a key, M’, is arranged so that by
pressing down on said key the opposite end of
the lever will elevate the rear of the vibrating-
frame to the position shown in Fig. 4 and
move the end pieces, L', and clamp L down-
ward; causing the clamp to be raised from the

cams n’ and the features thereof just described,
carried over it for the distance of the space
between the lines of writing, and to be then,
by the action of spring s*, brought into contact
with it again; and when the key M? is released
the spring s*, which. tends to maintain the vi--

brating frame, thus causing the clamp to be
raised and the paper to be thereby carried up*
the distance of the space between lines. .

- The clamp L is provided with a roughened
or rubber facing on its inner surface, which

adapt it to seize hold of the paper and carry
it up without slipping on it, thus insuring
uniformity in the spaces between the lines of.
writing. For the purpose of varying the space
between the lines of writing the plates n are
bivoted or detachably connected to the posts J
at j* and on different portions of their edges
have the space between the cams o varied to
correspond with the varying distance between
the lines of writing, so that by turning the dif-
ferent edges of said plates to the front the
space between the lines will be varied to cor-.
respond with the space-between the praject-
ing eams of the plate by the action of the pins
m thereon. . , . .
The spacing between words is effected

n

through the rock-shaft F by means of ‘a bar,
Pywhich is provided at each end with arms 0,
by which it is pivotally connected with thesta-
tionary frame of the machine at p’ upon each

side. This bar P is provided with a pendant,

an arm of the rock-shaft F at »°, the same as f,
in like manner as do the pendants ¢, so that
by depressing the bar P the shaft is rocked
and the carriageis moved forward by each re-
turn-impuise of the shaft one notch on the
ratchet I without operating the type-bars.
The rod I’ of the carriage is provided with
an adjustablestop, &, arranged to be tightened
on the rod by a set-screw, and in starting to
write the carriage is moved to the right until
the stop 7 is brought against the central post,
H, the ribbon being wound upon the barrel
H'. This leaves a margin at the left of the
page, and the width of the margin may be
varied by changing the position of the stop on
the rod. 'As the writing proceeds, the car-
riage, by the operation of the keys C and the
bar P upon the rock-shaft F and of the pawls
upon the ratchet, as before deseribed,is moved
to the left and the ribbon unwound from the

barrel until the opposite end of the carriage

is brought against the center post. When the
carriage is in the last-named position, by rais-
ing the pawls ¢ ¢’ the spring in the barrel will
wind up the ribbon and cause the carriage to
move back to the beginning,so as to bring the
left-hand side of the page to the striking-point
of the type-bars.” For the purpose of raising
the pawls to effect the result last mentioned a
lever, Q, is employed having a fulerum at 8
and provided with a key or button, Q/, to be
‘depressed. The depression of this key causes
the opposite end of the lever to be elevated,so
as to elevate a bar or arm, ¢, of said lever,
which extends upward and is provided with
‘two-lugs, r, arranged to engage the under side
of the pawlsand raise them togetherfree from
the ratchet, so that the barrel-spring will oper-
ate to wind up the ribbon and move the car-
riage back, as described. ’

The ink-ribbon R is a circular piece or disk
of ribbon supported between two clamps, R/,
and having its edge projecting beyond the
clamps. The clamps are connected to a shaft,
T, journaled in a post, T", or stationary portion
of the mcachine, and provided with a ratchet-
‘wheel, U, with which a spring-pawl, u, sup-
ported on an arm, «/, of the rock-shaft F, is
made to engage, so that the rocking of said
shaft by the operation of the keys, as before
described, will cause the pawl « to be lowered
and becomeengaged with the nextlower noteh
‘'of the ratchet-wheel, so that the return move-
ments of the rock-shaft will operate through
said pawl to turn the ink-ribbon and present
a fresh portion of its surface to each suecceed-
ing type when the machine isin operation,the
disk turning round and round during the oper-
ation. * The striking-point of the type-bars is
near the left edge of the ink-ribbon just above
the clamp L. The platen is perpendicular to
the base of the machine,or nearly so,and faces
the operator, so that as the operation of writ-
ing is going on the writing moves from behind
the ink-ribbon into view as fast as it is done.
The operator is thus enabled to see the work
as he does it.

This plan of machine also enables the work
of type-writing to be done with less motion
than heretofore. The type-bars arranged as
here shown may be made to do excellent work
when having less than one-inch movement from
their position of rest to the platen. Thetouch
is thus materially lightened.

Another advantage of this planis that every
motion of the machine can be effected through
a manipulation of the key-board.

T.am aware that horizontal keys and type-
bars are shown in the United States patent
granted to Drummond on the 18th day of De-
cember, 1877, in which the types are on flexi-
ble ends of the bars, but without a paper-car-
riage opposite to it, and the visibility of the
print is not secured; but I do not broadly
claim these horizontal type-bars and key-le-
vers, but only thesein combination with other
parts whereby the result explained issecured,
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T am also aware of theexistence prior to my
invention of aninking. disk interposed between
@ typé dnd 'platen, as shown in United States
patent of Spiro, No. 355,418; also, that a car-
riage hasbeenretracted by aspring and moved
forward step by step by the keys and interme-
diate mechanism 'and: returned antomatically
oh reaching the limit of its movement. These
things I do not broadly claim,:but only: the
improvements' thereon' deseribed, ‘whereby: 1
am enabled to have plain view of the charac-
ter' immediately upou the formation theréof,
and also entire control of the carriage by ma-
nipulation of the keys alone,

Having thus deseribedmyinvention, what 1
desire to secure by Letters Patent is+

L. In o type- writer; and ' in .combination,
pivoted key-leverssubstantially horizontal in
the ‘machine, sliding ‘and: converging: type:
bars, also ' substantially: horizontal, having
type on their end faces, and intermediate con:
niections between the key-leversand thetype:
bdrs, a laterally-moving carriage, and a/platen
in redar of, opposite'to, and facing the'ends of
the type-bars, and  aniinking 'mechanism, all
substantially as and for the/purpose deseribed.

2. In 'a type - writer,and in:combination,
pivoted key-levers substantially horizontalin
the machine, sliding ‘and converging :type:
bidrs, | also’ substantially horizoutal, having
type on their end faces, and intermediate con-
nections bétween the key:levers and the type-
bars, ia laterally-moving paper-carriage, anda
platen in rear: of, opposite to, and facing the
ends of thetype bars,anda vertically:arranged
and rotating ink-disk, all substantially as and
for the purpose described.

3. The combination of the plates a ', pro-
vided with holes «*, in convergent alignment,
type-bars b, of uniform size corresponding to
that of the holes «¢’, bell-crank levers D, key-
levers G, vibrating rods E, pendants ¢/, and

rock shaft I, provided with lateral arms, and
mechanism for operating the carriage, sub-
stantially as specified.

4. The combination of the key-levers C, the
vibrating bars B, the pendants ¢, the rock-

.shaft F, located near the base of the machine

and provided with lateral arms f, spring s,and
arm % thie pawl4’; and the ratchet I, snbstan.
tially as specified. :

5, In a type-writing machine, the combi-
nation, with horizontal type-bars, and with
a platen and a;; carriage provided with :a
ratchet-bar, T,and connected with astationary
partof the machine throngh aretractilespring,
of the pawls {4 and the lever @, having an up-
right bar, ¢, provided  with: lugs r, engaging
said pawls, said lever extending back to the
key-board, where it is: connected with a key,
Q, as and for; the ;purpose specified.

6. In a type-writing machine, the combina-
tion, with a:grvoup, of iconvergent type-bars
plaeed horizontally inthe machine, of a platen
and a4 rotary ink-disk supported vertieally be-
tween the type and platen; with one edge cov-
ering: the printing point, and mechanism, sub-
stantially as shown, connecting the (disk with
the operating keys, as and for; the purpose
specified.

7. The c¢ombindtion, witha vibrating frame
and the npright pieces L/, provided with a
clamp, I, of cam-plates o, arranged to engage
pinsm on oneside of the uprights and guide
the motion of isaid uprights; in one direetion,
and  vibrating cams #/; arranged to; engage
with ' pingm'on the opposite side of the up-
rights and guide their motion in the other di-
rection, substantially as specified.

BERNARD GRANVILLE.

Witnesses:
AUSTYN GRANVILLE,
JAMES R. DEAN.
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