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UNITED STATES

PateENT OFFICE.

HAERRY S. DUKES, OF ST. LOUIS, MISSOURI.

TYPE-WRITING MACHINE.

SPECIFICATION forming part of Letters Patent No. 587,431, dated August 3, 1897.
Application filed February 28,1895, Serial No. 540,039, (No model.)

To all whom it may concern: _

Be it known that I, HARRY S. DUKES,a ¢iti-
zen of the United States, residing at St. Louis,
in the State of Missouri, have invented a new
and useful Type-Writing Machine, of which
the following is a specification.

My invention relates to type-writing ma-
chines, and particularly to that class of ma-
chines designed for use in bookwork, and the
objects in view are to provide a simple, light,
efficient, and durable machine capable of ad-
justment to adapt it for either bookwork or
for general writing, the main frame being
provided with the printing, inking, and feed-
ing mechanisms, whereby when used in con-
nection with stationary tracks or guides it is
adapted to move parallel with the lines of
writing, and when mounted upon a station-
ary base and used in connection with & mov-
ing part or carriage adapted to travel parallel
with the lines of writing it may be used for
general work, such as letter-writing, the pa-
per-feeding mechanism which must be used
in connection with the machine when the
frame is mounted upon a stationary base
being independent of such frame and being
supported by the moving part or carriage.

My invention further contemplates the pro-
vision of improved printing mechanism, in-
cluding ribbon-operating devices, whereby
the line of writing is exposed at all times, ex-
cept during the depression of a key, to enable
the operator to view thesame without displac-
ing the machine or any part thereof.

A further object of the invention is to pro-
vide improved letter-spacing mechanism and
means for disengaging the parts thereof to
allow free manual adjustment of the frame.

The invention further relates to improve-
mentsin line-spacing mechanism and in com-
bining therewith readily-accessible meansfor
adjusting the carriage to bring the printing-
point at any desired space in the printing-
line. :

Further objects and advantages of the in-.

vention will appear in the following descrip-
tion, and the novel features thereof will be
particularly pointed out in the appended
claims.

In the drawings, Figure 1 is a plan view of

. amachine constructed in@ecordance withmy

invention. Fig. 2 isatransverse central sec-

;//
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I /

tion of the same on the line 2 2 of Fig. 1. Fig.
3 is a side view, partly in section, of the ma-
chine mounted upon a stationary base,as seen
when used in connection with the paper-car-
riage. Fig. 4 is a similar view showing the
opposite side of the machine. Fig. 5is a rear
view, partly in section, of the paper-carriage
and connections. Fig, 6 is a detail plan view
of a portion of the type-bar-supporting ring,
showing the manner of mounting the type-
bars thereon. Fig. 7 is a transverse vertical
section of the same. TFigs. 8 and 9 are detail
views of the bearing brackets and guides,
which are arranged alternately upon the type-
bar-supporting ring to hold the type-bars in
operative position thereon. TFig. 10 is a de-
tail view in perspective of the letter-spacing
mechanism. Fig. 11 is a detail view of the
transverse or line-spacing guides or tracks.
TFig. 12 is a detail view in perspective of an
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adjustable stop for regulating the movement -

of the line-spacing lever. Fig. 13 is a trans-
verse section of the machine, showing a
slightly-modified arrangement of connections
between the keys and type-bars. Fig. 14 is
& detail view of one of the ribbon-spool feed-
pawls and the contiguous portion of the bell-
crank lever upon which it is mounted.

Similar numerals of reference indicate cor-
responding partsin all the figures of the draw-
ings. '

75

8o

Any suitable form of skeleton frame 1 may. .

be employed in connection with the improved

| machine, and supported thereby is a type-bar-

supporting ring 2 of crescent or arc shape,
and secured to this ring are bearing-brackets
3 for the type-bars. The bearing-brackets
are constructed with parallel-spaced ears 5,
which extend inward or toward the center of
the arc formed by the supporting-ring to pre-
vent lateral vibration of the type-barsas they
approach and reach their operative positions
and thus maintain the alinement of the char-
acters, the pivot-pins 6 being located near the
outer upper angles of the ears, as shown by
the perforations 7 in Figs. 8 and 9, said per-
forations being designed for the reception of
the pivot-pins 6. Depending from the bear-
ing-brackets are the threaded stems 8, which
extend through the perforations 9 in the.sup-
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porting-ring and are engaged below the plane -

thereof by securing-nuts 10. The forms of
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brackets shown, respectively, in Figs. 8 and
0 are arranged alter nately upon the support-
ing-ring, the stems 8 thereof being arranged,
r espectlvely upon the body por ’mon and upon
an outward extension 11 of the brackets.
The object of this arrangement is to provide
for the disposition of the openings 9 alter-
nately near the inner and outer edges of the
supporting-ring, and this staggered arrange-
ment of the openings 9 is employed to avoid
unnecessarily weakening said ring and pro-
vide for the use of large securing-nuts.

The type-bars are provided with outwardly-
extending arms 12, which are connected by
means of rods 13 with key-levers 14, ful-
crumed at intermediate points (approximate-
1y at their centers) upon hangers 15, depend-
ing from the horizontal portion 16 of the
frame 1. The keys 17 are provided with
stems 18, which are fitted in suitable guide-
openings 19 in the longitudinal bars 20 of the
frame and are slotted near their lower ends,
as shown at 21, to receive the front ends of
the key-levers. In the modification of this
construetion which is shown in Fig. 13 the
key-levers 22, instead of termmmtmu at their
rear ends below the plane of the arms 12 of
the type-bars, terminate above the same and
are connected with said arms by means of
rods 23, whereby instead of pushing upward
upon the arms 20 to operate the type-bars
motion is communicated by an upward pull.
Coiled retracting-springs 24 are connected to
the key-levers to assist in elevating the keys
and thereby relieve other parts of ‘the mech-
anism, which are hereinafter described.

The letter-spacing mechanism includes a
rock-shaft 25, provided with an upstanding
arm 26 near each end connected to the ex-
tremities of draw-rods 27, which are arranged,
respectively, near the sides of the frame.
These draw-rods are provided at intervals
with enlargements or buttons 28, arranged
in the paths of the approximately Vermcal
arms 29 of bell-crank levers 30, which are
pivoted upon or adjacent to the sides of the
frame. The long arms 31 of said bell-crank
levers are conneeted by longitudinal bars 32,
which are engaged by the blfulcated lower
ends 33 of the key-stems, whereby when a
key is depressed motion is communicated
through the longitudinal connecting-bar and
bell-crank ]evers to the draw-rods "7, and a
partialrotation of the rock-shaft is produced.
This rock-shaft is further provided near its

center with a trip-finger 34, which engages a
projection 35 in the form of an eye at one
end of a rocking pawl 36, said rocking pawl
being pivoted approxunateb atits centerand
having at oneend a fixed or stop tooth 37 and
at the other énd a movable spring-aobuated
operating-tooth 88. This operating-tooth is
plowded with a return-spring 39, which re-
tracts the tooth when dlseno"wed from the
rack (hereinafter descubed) to provide for
engagement with the succeeding tooth of
buch Tack when the pawl is returned to 1rs

the frame, and connected to these levers

587,431

normal position by the release of the key.
The body portion of the pawl is provided with
a cavity in which the upper end of the de-
pending spring-actuated tooth is pivoted, and
the cavity thus formed is extended to receive
the spring 39, whereby both spring and piv-
otal joint are housed and thereby protected
from accumulations of dust.

Mounted upon the frame parallel with the
rock-shaft is a bar 40, provided at an inter-
mediate point with a guide 41, in which is
arranged to slide a block 42, and . pivotally
mounted upon this block is the feed-pawl 36,
the bloek being held in its normal or de-
pressed position by means of a leaf-spring 43,
arranged within the guide. Projecting for-
ward from the block 42 are pins 44, and un-
der these pins is arranged the longitudinal
bar 45 of the release-key lever 46, having
connected to one end thereof the release-key
47. Thisrelease-key leveris fulerumed upon
horizontal pins 48, carried by the frame. To
return the rock-shaft to its normal position
upon the release of a key by which it has
been moved,; I employ the arms 49, against
which bear the free ends of return- -spri nws 50,
secured to a supporting-bar 51,extending par-
allel with the rock-shaft and shown in Figs.
1 and 2, and in order to adjust these springs
to vary their tension I employ set-serews 52,
threaded in said bar with their extremities
engaging the springs.

In connection with the letter-spacing mech-

‘anism I employ inking mechanism, including

the ribbon-spools 53, arranged at the rear of
the frame and provided with ratchet-disks
54, with which are engaged pivotal pawls 55,
carried by bell-crank levers 56, the pawls
havingsleeves fitted upon reduced extensions
of the levers, as shown clearly in Trig. 14, in
which one side of the sleeve is broken away.
These bell-crank levers are connected by
means of rods 57 with roeking levers 58, ful-
crumed at an intermediate point, as at 59, to
at
points more remote from their fulecrums than
are the pivotal points 60 of the rods 57 are
rods 61, which communicate motion to the
rocking levers from the arms 26. Thus when
the rock-shaft 25 is operated by the depres-
sion of a key the rocking levers 58 and at-
tachments communicate motion to the pawls
55, and thus impart a step-by-step rotary mo-
tion to the spools. The lower arms of the
rocking levers are of greater length than the
upper arms thereof, and connected to the ex-
tremities of the same are parallel arms 62 of
the ribbon-guide 63, said ribbon-guide being
provided at a point opposite the center of the
rear of the frame with a loop 64, through
which the ribbon 65 extends in passing from
one spool o the other. The spring 50, by
which the rock-shaft is returned to its nor-

mal position after the depression of a key,
also serves to return the parts of the ribbon-
spool-feeding mechanism to theirnormal po-

sitions, and “when said parts, including the
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rocking lever 58, are in their normal posi- |

tions the ribbon-guide is retracted, as shown
in Figs. 1 and 2, to hold the ribbon out of
ahnement with the spools, and thereby dis-
cover the line of writing, whereby the latter
may be viewed over the machine by the op-
erator. The viewing of the line of writing
during the progress of the work is facilitated
by the crescent or arc shape of the supporting-
ringand type-bars. Wlhen a keyis depressed
to communicate a partial rotary motion to
the rock-shaft and the rocking levers 58 re-
ceive motion through the connecting-rods 61,
the ribbon-guide is extended to bring its
looped portion in alinement with or in the
vertical plane of the spools 53, and hence over
the line of writing. The looped portion of
the ribbon-guide consists of parallel-spaced
hooks 66, connected by arod having a pointer
67, and the type-heads strike the ribbon be-
tween said hooks. 'When the ribbon isto be
wound on-one spool, the pawl must be manu-
ally disengaged from the other spool.

In connection with the above-described
mechanism i6 is necessary to employ a base
the features of which differ according to the

class of work, whether book or gener cﬂ writ--

ing. When designed for use in bookwork,
the base preferably consists of 1011gitudina1
guides or tracks 68, arranged parallel with
the line of writing and traversed by guide-
wheels 69, mounted upon the frame, said
guides or tracks being fitted in slides 70,
mounted upon the transverseguidesor tracks
71, which are arranged parallel with each
other and transverse to the line of writing.
The longitudinal or letter-spacing guides 68
are fitted in seats 72 in the slides 70 and are
secured in place by means of set-screws 73,
said seats being extended parallel with the
line of writing, as shown at 74, to strengthen
the points of connection of the letter-spacing
guides with the slides, and the slides are con-
nected in pairs by the straps 75 to hold the
same at the proper intervals.

In connection with the letter-spacing mech-
anism above described, and ineluding a rock-
shaft, pawl, and connections, I employ a rack-
bar 76, fixed to the base and preferably, as
shown in Figs. 1 and 2, formed integral with
one of the line-spacing guides 68, whereby it
is held in position for engagement alternately
by the teeth 37 and 38 of said pawl, and
mounted upon the frame is an operating-
spring 77, connected, by means of a smtable
tape 73, with a ﬁxed hook 79 on the base. I
also employ racks 80 in connection with the
line-spacing guides 71 and line-spacing levers

81, fulerumed upon the slides 70 and having

crank-arms 82, carrying pawls 83 to-engage
said racks, whereby when the front ends of
the line-spacing levers are depressed frans-
verse movement will be communicated to the
frame. The guides 71 are preferably semi-
hexagonal in eross-section, as shown clearly
in Fig. 11, and the under or bearing sides of
the slides are similarly shaped.

The line-spacing key consists of a bar 84,
which connects the front ends of the line-
spacing levers 81 in front of the frame and
adjacent to the front of the keyboard, and
said bar is provided with graduations, as
shown clearly in Fig. 1, whereby in connec-
tion with a pointer 85 on the front of the
frame and opposite the point of impact of the
type-bars it performs the function of a scale,
whereby the frame may be set to cause the
impression of a character at any desired point
in the line of writing. In order to limit the
depression of this line-spacing key to enable
the frame to be set for either single or double
line spaces, I employ a stop 86, (shown in de-
tail in Fig. 12,) having upper and lower per-
manent lugs 87 and 88 and an intermediate
adjustable lug 89, which may be arranged in

-the path of ’che bar 84 when the motion of the

frame is to be limited to single spaces. Are-
turn-spring 90 is employed in conneetion with
each line-spacing lever to return the same to
its elevated or normal position.

In Figs. 8,4, and 5 I have shown the frame
mounted upon a fixed base 91, provided with
lateral ears 92 for alinement with similar ears
93 on the sides of the frame, said ears being
connected by means of thumb-screws 94 en-
gaging said perforated ears, and mounted
upon this base is a paper-carriage 95, sup-
porting a paper-roll or platen 96 and having
a rack-bar 97, which is similar in construec-
tion to the rack-bar 76 and is arranged in
the same position as said bar 76 with relation
to the letter-spacing mechanism, including
the operating-pawl 36, as clearly shown in
TFig. 3. This carriage is provided with trav-
elers 98, mounted upon suitable tracks 99 on
the base 91, said tracks being arranged par-
allel with the paper-roll or platen 96. In con-
nection with this paper-roll or platen, which
is disposed under the ribbon-feeding mech-
anism, as above described, I employ paper-
guiding rolls 100 and 101, the former of which
is located below the paper-roll, with its trun-

nions 102 mounted in slots 103 in the stand-
ards 104, and the latter of which is located.

above the paper-roll and is supported by the
spring-guides 105, which are arc-shaped and
conform to the surface of the paper-roll. The
guard 106 is fulerumed upon the axis of the
guide-roll 100 and is supported in operative
position by means of springs 107, and similar
springs 108 are arranged under the guide-
roller 100 to hold the same in contact with
the surface of the paper-roll.

The trunnions of the paper-roll terminate
in hand-wheels 109, and mounted upon one
of the standards 104 is a line-spacing lever
110, provided with a terminal spring-actuated
pawl 111, which is connected to said lever at
a point beyond its fulerum 112. The short
arm 113 of this lever is arranged at an angle
to the main or body portion thereof, and the
pawl 111 is arranged in sueh position with
relation to the lever that its free end termi-
nates below the plane of the fuletum 112
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thereof, whereby when the line-spacing lever.

is moved in the direction indicated by the
arrow in Fig. 5 the free end of the pawl 111
swings toward the plane of the ratchet-wheel
114, and after engaging a tooth thereof rotary
motion is imparted to the paper-roll. The
periphery of this ratchet is provided with a
series of rounded grooves 115, spaced apart
to agree with the desired intervals between
lines of writing, when such lines of writing
are arranged at ‘single space, and a detent
116 is secured to the standard and consists of
a spring-arm terminating in an antifriction-
roll 117 to engage said grooves and thus hold
the paper-roll at the desired adjustment.
The movement cf the line-spacing lever is
limited by means of a stop 118, constructed
substantially as described in-connection with
the stop 86 and having an adjustable lug
119 for use when single spaces between the
lines are desired.

- From the above description it will be seen
that when the machine is used for bookwork

the entire frame moves parallel with the line

of writing and receives a step-by-step motion
through the letter-spacing mechanism which
operates in connection with a stationary rack-
bar, and when the machine is adapted for use
in general work, such as letter-writing, the
frame is held stationary and the letter-spac-
ing mechanism codperates with a rack ar-
ranged parallel with the line of writing and
suppoﬂ;ed by a paper-carriage having line-
spacing mechanism. XVhen the machme is
adapted for bookwork, the entire frame is
affected by the line -spacing mechanism,

whereas when adapted for general work the"

line-spacing mechanism affects the paper-roll
or platen.

The operation of the mechanism will be
readily understood from the foregoing de-
seription without further e:;planatlon and
it will be understood that various changes in
the form, proportion, and the minor details
of construction may be resorted to without
departing from the spirit or sacrificing any
of the advantages of this invention.

The constr ucmon of the base, which is de-'

signed for use in connection with the machine
in bookwork, is such as to provide for ad-
justment to vary the length of the lines to
suit the width of the book, and hence the
adjustability of the longitudinal guides in
the seats of the slides and the extension of
said seats parallel withthelongitudinal guides
secures the parts of the base from springing
or yielding at the joints between the longi-
tudinal guides and the slides, and hence in-
sures t_he rigidity of the str uctme In addi-
tion to this adjustability of the base the line-
spacing key, by which the line-spacing levers
are connected, is adjustably connected to one
of the levels, as shown in the drawings,

whereby when the parts of the base are ad-
justed to suit the size of the book a similar
adjustment of the connection between the
line-spacing levers and said key may be made.

It is obvious that when the stationary base
is employed in econnection with the frame car-
rying the printing mechanism the extremity
of the tape which, in connection with theop-
erating-spring is used to communicate mo-
tion to the frame in the construction shown
in Figs. 1 and 2, is attached to the carriage
in erder to advance the latter under the con-
trol of the letter-spacing mechanism.

Having described my invention, what T
claim is—

1. In atype-writing machine, the combina-
tion of a type-bar-supporting ring having per-
forations arranged in a zigzag or staggered
series, bearing-brackets havinga pair of par-
allel guiding-ears and a single depending
stem secured in one of the perforations of the
supporting-ring, the stems of adjacent brack-
ets being arranged at different distances from
the inner ends thereof to agree with the stag-

- gered disposition of the perforations in the

supporting-ring and engaged below the ring
by nuts, type-bars mounted between the par-
allel ears of the bearing-brackets, and oper-
ating connections for the type-bars, substan-
tially as specified.

2. The combination with printing mechan-
ism, of letter-spacing mechanism having a
rock-shaft arranged parallel with the line of
writing and operatively connected with the
printing mechanism, an intermediately-piv-
oted pawl provided at one end with a fixed
tooth 37 and at the other end with a depend-
ing spring-actuated pivotal tooth 38, the piv-
otal end of the tooth 38 and the spring where-
by it is actuated being arranged in a cavity
in the body of the pawl, whereby they are
housed, an arm on the rock-shaft connected
to the pawl, and a rack-bar for engagement
by the tooth of the pawl, substantially as
specified.

3. The combination with printing mechan-
ism, of letter-spacing mechanism having a
rock-shaft arranged parallel with the line of
writing and operatively connected with the
printing mechanism, an intermediately-piv-
oted pawl provided at opposite ends, respec-
tively, with a fixed tooth and a spring-actu-
ated pivotal tooth, an arm on the rock-shaft
connected to the pawl, a rack-bar for engage-
ment by the teeth of the pawl, a spring-
pressed sliding block mounted in a stationary
parallel-sided guide for movement perpen-
dicular to the plane of the rack-bar and car-
rying the pawl, and means for moving the
block to disengage the pawl from the rack-
bar, said means consisting of a release-key
lever having a transverse rod, and pins car-
ried by the block and arranged in the path
of the transverse rod, substantially as speci-
fied.

4. In a type-writing machine, the combina-
tion with letter-spacing mechanism including
a yielding spring-returned member, as a rock-
shaft, of type-keys arranged in transverse
series, transverse bars arranged respectively
contiguous to the transverse series of keys
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and operatively connected therewith for de- |

pression thereby, duplicate pull-rods con-
nected to the rock-shaft and provided with
spaced transversely opposite buttons, and
pairs of bell-crank levers arranged respec-
tively at the extremities of said transverse
bars, each lever having one arm connected
to a bar and the other bifurcated to engage
one of the buftons on the contiguous pull-
rod, whereby- the pull-rods are common to
and are adapted to be operated independently
of the type-keys, substantially as specified.

5. The combination with letter- spacing
mechanism, having a rack-bar, a rock-shaft,
and a rocking pawl operatively .connected
with the rock-shaft and engaging the rack-
bar, draw-rods connected to arms carried by
the rock-shaft, type-bars, keys operatively
connected with the type-bars,and connections
between the keys and said draw-rods, of rock-
ing levers connected with the rock-shaft to
receive motion therefrom, ribbon-spools pro-
vided with ratchet-teeth, bell-crank levers
carrying pawls to engage said ratchet-teeth,
and operatively connected with the rocking
levers, and a movable ribbon-guide also oper-
amvely connected with the rockmw lever,
substantially as specified. _

6. The combination with printing mechan-
ism, and letter -spacing mechanism opera-
tively connected with the printing mechan-
ism, of ribbon-spools having ratchet-teeth,
a rocking lever operatively connected with
the letter-spacing mechanism, feed-pawls for
engaging the ratchet-teeth of the ribbon-
spools and operatively connected with the
rocking lever, and a ribbon-guide having a
looped portion arranged contiguous to the
printing - point and having parallel arms
mounted in guides and connected with said
rocking levers, whereby the operation of the
printing mechanism causes the retraction of
the feed-pawland the simultaneous extension
of the ribbon-guide to carry the ribbon into
the path of the printing devices, substantially
as specified.

7. The combination with a frame, of type-

bars, keys, connections between the key-
stems and the type-bars, letter-spacing mech-
anism including a pawl and rack-bar and a
rock-shaft operatively connected with the
pawl, plate-return springs arranged in opera-
tive relation with fixed arms 49 carried by
the rock-shaft, means ineluding set-screws
for adjusting the tension of said springs,
draw-rods connected with other arms on the
rock-shaft, transverse bars arranged parallel
with the lines of keys and in the paths of the
lower ends thereof, and bell-crank lever con-
nections between said bars and the draw-
rods, the draw-rods having spaced buttons
against one side of which the arms of the
levers bear, substantially as specified.

8. The combination with a frame, printing
mechanism carried thereby, letter-spacing
mechanism having a fixed rack-bar and a
pawl carried by the frame to engage the rack-
bar, and operating connections between the
printing mechanism and the pawl, of longi-
tudinal guides supporting the frame, trans-
verse guides having racks, slides mounted
upon the transverse guides and supporting
the longitudinal guides, means for adjustably
connecting the longitudinal guides to the
slides, line-spacing levers mounted upon the
slides ard provided with pawlsto engage said
racks, a line-spacing key connecting said le-
vers in front of the frame and graduated to
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form ascale for use in connection with a fixed -

pointer carried by the frame and means for
adjustably securing the key to said levers,
substantially as specified. .

9. Ina type-writing machine, the combina-
tion with a movable frame carrying printing
mechanism, guidesarranged parallel with the
line of writing and supporting said frame,
letter-spacing mechanism operatively con-
nected with the printing mechanism, trans-
verse guides supporting the longitudinal
guides, and line-spacing mechanism for ad-
vancing the longitudinal guides upon the
transverse guides, of a vertically-movable bar
arranged parallel with the line of writing con-
tiguous to and in advance of the movable
frame and provided with graduations for use
in connection with a fixed pointer carried by
said frame, and connections between said bar
and the hne -spacing mechanism, substan-
tially as specified.

10. The combination with a base, of a frame
adapted to be supported by the base, means
fordetachably securing the frame to the base,
line-spacing mechanism, letter-spacing mech-
anism having a pawl and operating devices
carried by the frame and ineluding an inde;
pendent rack-bar, and printing mechamsm
carried by the frame, substantially as speci-
fied.

11. The combination with a frame carrying
printing mechanism, of a_stationary base
adapted to support the frame, a_paper-ca
riage mounted upon the stationary baseti

Tow/the frame for MOVEHIGHT ] partalle TWith the
Tities of writing, letter- spacmfr mechanism ’
having a rack-bar on said carriage, and line-
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spacing mechanism, substantially as speci- .

fied.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

HARRY 8. DUKES.

Witnesses:
JorN H. SIGGERS
Ina 1. CROXTON,




