(No M.()dvel.) o 4 Sheets—Sheet 1.
L. D. HITCHCOCK. o

~ TYPE WRITING MACHINE.

No. 504,473, l. Patented Sept. b, 1893.

Llig.7

‘f—|
[l
M ———

77
23
10

Weznesses: A




(No-Model.) - '. - LS 4 Sheets—S8heet 2.
. L. D. HITCECOCK. '
TYPE WRITING MACHINE.

--,-.:.No.:5'054_,.4'73._‘ - Patented Sept 5, 1893,

m
? T I
N - | = N
_ “‘E—HL% e s
| Jgg 8
Wz lnesses: | -- Jrverior:

TA e LBt

M-%Mm

i



~ (No Model.). ~ . 4 Bheets—Sheet 3.
. L. D. HITCHCOCK; ' :
TYPE WRITING MAGHINE

~No. 504,473, B Patented Sept b, 1893.

-

Weizr ESSES: — | ' _Z;Zﬂé’iz?ar: |

HAE Aoncas, o %M,,Oiémé/ |




(No Model“'.‘j?"_ v

No. 504,473,

1. D. HITCHCOOK.
TYPE WRITING MACHINE.

Patented Sept. 5, 1893.

o o]

" 4 Sheets—Sheet 4.

7

>

VW i#resses :

- _Trnveritor:

XW/OW




I[o

5

20

25

30

35

40

45

UNITED STATES

PAaTENT OFFICE.

LEWIS D. HITCHCOCK, OF HARTFORD, CONNECTICUT.

‘TYPE-WRITING MACHINE.

SPECIFICATION forming part of Letters Patert No, 504,473, dated September 5, 1893,
Application filed February 27, 1893, Serial No. 468,709, (No model.)

To all whom it may concermn:

Be it known that I, LEwis D. HITCHCOCK, a
citizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Type-Writing Ma-
chines, of which the following is a full, clear,
and exact specification.

This invention relates to mechanism for
feeding the ink ribbon upon typewriting and
other machines, and has for its object the ac-
complishment of several highly desirableends
in conneection therewith, among them being
the following: first, to cause the ribbon to
advance regularly through the machine after
each impression of a character, so as to pre-
sent a new place on the ribbon to the succeed-
ing character, even when printing on narrow
or column work; second, to pass the entire
available length of theribbon frequently back
and forth through the machine, in order to
exhaust the ink more uniformly, in contra-
distinction to those systems in whieh the rib-
bon is fed transversely back and forth and
the ink loecally exhausted; third, to provide
means for automatically reversing the direc-
tion of the longitudinal feed of the ribbon
when it has reached the end of its travel, or
at predetermined points therein; fourth, to
provide tension devices and guides which
move transversely with the ribbon, and which
therefore do not check orretard its movement
in that direction, or allow it to curl; fifth,
to provide independent means for actuating
the ribbon movement, so that work will not
have to be done by the fingers of the opera-
tor in striking the keys.

Figure 1 of the drawings is a rear view of
the mechanism involved in my invention,
showing also enough of the frame of a type-
writing machine to enable its application
thereto to be understood. Fig. 2 is a plan
view of what is shown in Fig. 1. Fig. 3isan
end view of the mechanism, showing the parts
in the position they occupy when thecarriage
is at the left hand end of the machine as
viewed in Figs. 1 and 2. -Fig. 4is a similar
view of the parts in the position they occupy
when the carriage is at the opposite end of
the machine. Tig.?5is a sectional view of the

left hand ribbon spool, showing the parts in.

their position preparatory to tripping the tilt

from a rock shaft beneath the machine.

bar. Fig. 6 is a view of the right hand side
of the spool of Tig. 5, showing the arrange-
ment of the tripping pawl. ' Fig. 7 is'an end
view of the right hand spool, showing several
turns of the ribbon wound thereon and in-
closing the tripping pawl. Fig. 8 is a view
showing therelative positions of theright and
left hand pawlsand detents,the former being
in engagement with their ratchet, while the
latter are held out of engagement with their
ratchet by their cam. Figs. 9 and 10 are, a
rear and an end view respectively of a modi-

fication of my invention, adapted to that class

of machines in which the carriage is actuated
Fig.
11 is a plan view of a portion of the ribbon,
showing the path of the type impressions as
made thereon.

The construction and relation of the parts

will first-be deseribed, and afterward their

mode of operation.

The rock shaft 1 is journaled at itsends in
the frame of the machine, and is provided
with the spiral wing 2, which is pressed
against the arm 3 of the carriage 4 by the
spring 27, the fixed end of which is attached
to the frame. The wing 2 describes a left
hand spiral with relation to the shaft 1, as
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seen in Fig. 2, so that the latter is oscillated -

as the carriage is moved back and forth upon
its ways. The tilt bar 5 is pivoted upon ex-
tensions 6 and 7 of the frame, and is provided
with the upwardly extending arin or lever5’.
One end of the spring 8 enters a countersunk
hole in the frame, and the other end engages
in a hole in the arm ¥’, the tendency of the
spring being to press apart its two points of
engagement, and it tends therefore to hold
the tilt bar either in the full line position
shown iun Fig. 1, or in the dot-and-dash posi-
tion shown in that figure.
tilt bar are turned upward and are provided
with the engaging notches 9, 9, and with the
slotted links 10, 10’. The bar and its appur-
tenances are balanced upon the pivot 11,and
form the operative connection between the
two similar mated sets of mechanism at the
opposite ends of the machine. Itwill only be
necessary to describe one of those sets of
mechanism, as each element in one set has its
corresponding mated counterpart in the other
set. The pairing of those elements is a fea-
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ture of construction only; in operation they
do not coact, one of the sets being thrown out
of action while the other set is in action, and
vice versa. The set which is on the left hand
side as seen in Fig. 1, is represented as being
out of action, and that set will now be de-
scribed. Corresponding elements in the two

* sets will be designated by similar numerals,
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those in the right handset being indicated by
a prime mark; as the ratchet wheels 13, 13",

Referring to Figs. 3 and 4, the shaft 12 is
journaled in the frame and is free to slide
endwise to an extent substantially equal to
the width of the ribbon to be used. That
shaft has fixed upon it the ratchet 13, the hub
of which has a ecircular groove adapted. to en-
gage the cranked end of the arm 14 from the
rock shaft 1. The periphery of the ratchet

is provided with teeth with which the detent:

15, and the spiral pawl 16 are adapted to en-
gage. The pawl and detent are free to.oscil-
late independently upon their pivot 17, and

-rest by their own weight or by light spring

pressure -upon their ratchet when in opera-
tion, and upon the cam 18 when lifted out of
operation by that cam. The working edge
of the-pawl 16 when in engagement with its

-ratchet, deseribes substantially a partial spi-

ral or helix, the axis of which is coincident
with that of the shaft 12. The cam 18is free
to.oscillate upon its shaft 12 to the extental-
lowed Dby the slot 19, which is engaged by the

-pin 20 fixed in the frame; an extent sufficient’
“to carry its pawl and detent out of engage-

ment with the ratchet, as shown by the left
hand set of mechanism of Fig. 8, the right
hand set of that figure showing the opposite

-cam 18" in a position which allows its detent

and pawl to drop into engagement with their
ratehet 13’. The.cam 18is provided with the
pin 21, which engages in the slot in the. link
10, the other end of -which is pivoted upon,
the tilt bar 5. The shaft 12 has also fixed
upon. it the ribbon spool 22, the construction
of which is best seen in Figs. 5,6,and 7. The

tripping . pawl 23 is pivoted in holes in the.

flanges of the spool, so arranged that-a por-
tion-of it lies in the plane of the ribbon,which
therefore passes over the pawl as it is wound

upon- the spool, as shown in Fig. 7. ‘An end of.
the arm of the pawl bears against the hub of:

the spool or against any suitably located pin,
and operates as a spring to carry that pawl out-

ward as it isreleased by the unwinding of .the

ribbon. The ribbon passes from the spool 22

upward, and over the ribbon guide and ten-

sion regulator, to a similar spool :22’ on the
otherside of the machine.
consists of the bifurcated pieces 24, 24’, of
sheet metal, which are loosely mounted on the
shafts 12, 12/, respectively, embracing the
spools 22,22/, between their respective bifur-
cations; so that the ribbon guide is caused to
traverse toan extent equal to the endwise
movement of the shafts and their spools.
The portions q, a, of the guides are arranged
tobear against the frame of the machine to

The ribbon guide:

504,473

support the guides against the pull of the
ribbon in both directions. The inner ends of
the guides are connected by the wires 25,and
26,and those wiresareconnected by thetension
wiresb,forming whatis termed by me a tension
ladder. The wires ¢ are attached to the wire
26, and lie loosely upon the wire 25 for the
easier insertion of the ribbon, which passes

over the wires band under the wiresc. Those

cross wires may be located at any desired
points with reference to the type impression
point, to prevent the ribbon from curling, or
to secure a suitable tension. Similar guides
or tension wires have hitherto been fixed
upon part of the machine, and have tended
to resist the free transverse movement of the

‘ribbon; and the arrangement herein. shown,
:whereby all of the guides and tension wires

travel transversely with the ribbon, is of

.great utility.

The operation of the device is as follows:
The ribbon is-wound npon one of the spools,
as 22, inclosing the tripping pawl 23 at that
part of the ribbon at which it is desired to
have it reverse on unwinding. The end of
the ribbon-is then passed over the guide,
through the tension wires, and:is secured to
the other spool :22’. The mechanism is now
as shown in-Fig. 1; the tilt bar being in the
position shown in full line, thus holding the
‘cam 18 in the position whieh keeps its pawl
and detent out of engagement with their
ratehet, and holding the cam-18’ in the posi-
tion which.allows.its pawl and detent to en-
gage with their. ratchet 13/, as shown also in
TFig..8. ~As the carriage moves across:the
machine in printing a line, its arm 3. allows
the rock shaft to be oscillated. by its -spring
8, and .that oscillation, by means of the
cranked arms 14, 14’ causes the shafts 12,127,
the spools, the ribbon.guide, and the ribbon
to move by a step by step movement in a di-
rection transversely -across the ribbon. At
the same time the spool.is slowly turned by
the action. of "the spiral -pawl 16’ upon its
ratchet 13’, which operates to draw the rib-
bon slowly.along in thedirection of itslength,
so that the impressions made upon it are as
represented. by the black squares in Fig. 11.
When the carriage reaches the end of its
stroke and is returned by the hand of theop-
erator in the usual way, its arm ‘3 operates
to move the rock shaft 1 and the-shafts and
spools back to their former position asshown
in Fig. 3. During that return stroke the rib-
bon dces not advance longitudinally, as the
spool is kept from turning by the detent 15’
holding the ratchet, while the spiral pawl 16’
is lifted by the teeth passing under it to take
a new hold. Therefore the first stroke of the
type in writing the next line, is made at a
point transversely across the ribbon from its
last preceding impression, as seen in Fig. 11.
Thus the impressions. continue in oblique
lines, until the ribbon is drawn from :the
spool 22 sufficiently to.release the tripping
pawl 23, which then hangs down from its piv-
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ots as shown in Fig. 5 until the rotation of
the spool brings the pawl into contact with
the notch 9 in thetilt bar. Asthe spool con-
tinues to rotate the tripping pawl pushes
down that end of the tilt bar until the arm 5’
passes by its vertical “dead point” position
with reference to the spring 8, when the tilt
baris pressed by that spring to the dottedline
position of Fig. 1. 'The slots in the links 10,
10" allow their respective cams 18, 18’ to re-
main as in Fig. 8 until nearly the end of the
oscillation of the tilt bar, which then oper-
ates to turn those cams, so that the detent
15’ and pawl 16" are lifted out of engagement
with their ratchet 13’, while the opposite de-
tent and pawl are allowed to drop into en-
gagement with their ratehet 13." Theribbon
then rewinds upon the spool 22, inclosing the
tripping pawl as before. The impressions
made npon the ribbon are then as shown by
thedotted linesin Fig.11. Thus the ribbon is
automatically wound back and forth until it
is exhausted of ink or until it is worn out.

‘When it is desired to use both a copying
and a record ribbon upon the machine at the
same time they may be joined together and
one of the tripping pawls set so as to reverse
when the joint is reached. The pawl is set
by removing it from the spool and windingor
unwinding the necessary turns of the ribbon.
A series of -holes is provided in the flanges
of the spools to facilitate the more exact set-
ting of the pawl, and the consequent reversal
of the feed. ‘ .

A valuable feature of this inventionis the
arrangement of an independent means for
actuating the ribbon movement, so as to re-
lieve the keys and the fingers of the operator
from that work, and thereby secure alighter
“touch.” That actuating foree, in the pres-
ent instance the spring 27, may also assist the
carriage actuating spring if the spiral wing 2

. be made upon an angle sufficient to push for-
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ward the carriage arm 3, in which case the
carriage spring may be made lighter, or have
less tension.

Thisinvention may be adapted to that class
of machines in which the carriageisactuated
from a rock shaft located beneath the ma-
chine, as shown in Figs. 9 and 10, in which
the arm 28 bears against the wing 2 of the
rock shaft 1. That wing in this case.is a
right hand spiral, as it engages below itsshaft
instead of above as in Figs. 1 and 2.

In the arrangement herein shown, the rib-
bon spools and ratchet are fixed upon shafts
which rotate and also slide endwise on their
bearings. I do notlimit myself to this par-
ticular construction, as it isobviousthat each
spool may be attached directly to its ratchet,
revolving together upon their respective
shafts and those shafts slide endwisein their
bearing., Or the shafts may be fixed, and the
spools, attached to their respective ratchets
may both revolve and slide endwise upon

those shafts. Or the ratchets may be fixed

on the sides of the frame adjacent to the-

spools, and their respeciive pawlsand detents
be attached to those spools, and drawn back
and forth in engagement with their ratchets;
thus operating to turn the pawls and their
attached spools.

The spiral pawls as herein shown, are ar-.

ranged to pull the ratchets around; but the
spiral working edge of the pawl may -be
equally well adapted to push its ratchet in
the desired direction.
herein applied to the wing 2, and to the pawls
16, 16’ is used in its general and comprehen-

The term “spiral” as:

sive sense, it being understood that the work--

ing edges of those parts are to be shaped ac-

cording to the motion desired. The 'engaging
edge of the detent may also be made spiral or-

angular if it is desired to advance the ribbon
on the return stroke as well as on the for-
ward stroke. A weight may also be adapted
to perform the function of the spring 8; and

many other modifications may be made of:

this invention by the exercise of merely me-
chanieal skill, without departing from the
spirit and substance thereof.

I claim as my invention— S
1. A ribbon spooladapted to be moved end-

wise upon its bearings, a spring actuated rock

shaft, having an arm engaging with the spool,
and having a spiral wing adapted to engage
with a moving carriage, arranged and operat-
ing to slide that ribbon spool endwise as the
carriage is moved upon its ways,substantially
as described. ,

2. A ratchet wheel, and a pawl adapted to
be moved into and out of engagement with
{hat ratchet, the engaging portion of the pawl
consisting of a spiral fin, the axis of which is
coineident with that of the wheel when ‘the
pawl is initsengaging position; substantially
ag described.

3. A ratchet wheel arranged to slide end-
wise on its bearings,a pawl, adapted to be
moved into and out of engagement with the
ratehet, and having a spiral fin arranged and
operating to turn the ratchet wheel upon its
bearings as it is moved endwise thereon; sub-
stantially as described.

4. A ratchet wheel arranged to slide end-
wise upon its bearings, a pawl located adja-
cent thereto, having a spiral working edge
adapted to turn the ratchet wheel as it is
moved endwise in one direction, and a.detent
adapted to engage the ratchet,and operating
to keep it from turning back when moved
endwise in the other direction, substantially
as described.

5. A ratchet wheel, a spring actuated rock
shaft adapted to engage the ratchet and to
move it endwise upon its bearings, a pawl piv-
oted adjacent to the ratchet wheel and hav-
ing a spiral working edge adapted to engage
therewith, and a detent also adapted to en-
gage with the ratchet wheel,all arranged and
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operating to revolve the ratchet wheel as it
is moved back and forth by the rock shaft,
substantially as described.

6. A ratchet wheel, with a pawl and detent
‘adapted to engage therewith, and a cam jour-
naled concentrically with the ratchet wheel
and operating to carry that pawl and detent
into or out of engagement with their ratchet
wheel; substantially as deseribed. :

7. A pair of oppositely disposed ratchet
wheels, each having a pawl, a detent, and a
cam adjacent thereto, a pair of links and a
tilting bar connecting those cams, and oper-
ating to lift the pawls and detent of one of
those ratchets out of engagement, while al-
lowing those of the other ratchet to engage
therewith; substantially as deseribed.

8. A ribbon spool, and a tripping pawl piv-
oted to the flanges of the spool, and having a
portion lying within the plane of the ribbon,
adapted to be wound in by the ribbon and to
be released as the ribbon is unwound; sub-
stantially as described.

9. A ribbon spool, a tripping pawl pivoted
to the flanges of that spool and lying partly
within the plane of the ribbon, with a spring
armarranged and operating to carry that pawl

outward when released by the ribbon; sub-.

stantially as desecribed.

10. A tilting bar adapted to oscillate upon
a pivot, a spring arranged to press the bar
either way from a dead center, and a pair of
tripping pawls pivoted upon oppositely dis-
posed ribbon spools, arranged and operating

to oscillate the tilting bar past the dead point
of its spring, alternately in opposite direc-
tions; substantially as described.

11. A ratchet wheel, having a pawl, a de-
tent, and a cam adjacent thereto,a tilting bar
andalinkconnected with that cam, and a trip-
ping pawl, carried on aribbon spool and adapt-
ed to engage with and operate that tilting
bar; substantially as described.

12. A tilting bar, a spring adapted to press
that bar in either direction from a dead cen-
ter, a pair of links connecting the opposite
ends of the bar with two oppositely disposed
sets of mechanism, each set consisting of a
ratchet wheel, a spiral pawl, a detent, a cam,
a ribbon spool, and a tripping pawl, the lat-

ter being pivoted on the spool and partly lo-

cated within the plane of the ribbon and of

the tilting bar, all arranged and operating to
reverse thedirection of thelongitudinal move-

ment of the ribbon when one of the tripping
pawlsis released by the unwinding of the rib-
bon and is carried against the tilting bar; all

substantially as described.

13. A pair of oppositely disposed ribbon
spools, adapted to he moved endwise upon

their bearings, and ‘a ribbon guide and ten-

sion ladder carried by those spools, arranged
and operating to move laterally with the rib-
bon; substantially as deseribed.
LEWIS D. HITCHCOCK.
Witnesses: ‘
W. H. Honiss,
Ep. E. CLAUSSEN,
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