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SPECIFICATION forming part of Letters Patent No. 407,185, dated July 16, 18809.
Application filed Jannary 24, 1887, Serial No. 225,408, (No model.)
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To all wione il nay conceri:

Be it known that I, WILLIAM IIEINRICH
ELLING, a citizen of the United States, resid-
ing at Cleveland, in the county of Cuyahoga
and State of Ohio, have invented certain new
and useful Improvements 1n Type-Writing
Machines; and I do hereby declare the follow-
ing to be a full, clear, and exact description

- of the invention, such as will enable others
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skilled in the art to which 1t appertains to
make and use the same.

My invention relates to ilmprovements in
type-writing machines, and has for its object
the construetion of an improved machine in
which are embodied the following distinctive
capabilities: first, printing directly from the
type without the use of intermediate tape or
the like: second, printing on an exposed sur-
face, so that the operator can read the print-
ing-as it occurs letter after letter; third, print-

ing on plain sheets of paper, as in books, with

varying thicknesses and unequal sides.

Theinvention consists in mechanism where-
by these resulis and others of less 1mpor-
tance may be attained, all as shown and de-
scribed, and particularly pointed out in the
clalms.

In the accompanying drawings, I'igure 1 18
a perspective view of my improved machine;
Fig. 2, a plan view thercof. Iig. 51s a per-
spective view of a horizontal section of the
machine, disclosing the lower part thereof
with the carriages and their actuating mech-
anism. Iig. 41is a cross-section of the ma-
chine with certain parts omitted and designed
to show the type-arms in different positions
and the mechanism for raising and lowering
the table which supports the paper i print-
ing. Iig. 5 shows a type-arm in three posi-
tions and a section of the inking mechanism,
and Fig. 6 is a detail of a type-hammer. Iig.
7 shows the escapement mechanism, and Fig.
3 a plan of the arrangement of certain other
key-levers, as hereinafter more fully ex-
plained. Fig. 9 is a view of the lower end of
the type-arm with the associated parts. Tig.
10 is an enlarged view of a bell-crank lever
and its spring for controlling the type-arm.
[Figs. 11 and 12 are details of the drum and
pinion conneeted with the inking-carriage.

The machine is built in a double-deck frame

ol

2 3, the upper part 3 being supported on posts

4 at the front and side, as seen in Ifig. 1. EX-
tending across the part 3 back of the keys is
a plate 5, having a circular opening 0 therein,
also as seen in Ifig. 1. This plate may be in-
tegral with the frame or a separate part fixed
thereto, but is a firm and fixed member and
forms a support for other mechanisn.

The printing is done in or through the
opening 6 by the {ype-arms arranged longi-
tudinally and conecentrically around said
opening in the plate 5. In said plate I cuta
series of radial slots 8§ and concentrie slots 9,
and in these slots are adjustably secured
standards 10. Each standard has at its head
a right-angled foot 11, with slot and set-screw
12 from below the supporting-plate through
slot 8 for adjustment back and forth. "These
serews hold the standard 10 firmly when fixed
and serve to bring all the type-arms 15 1nto
position for alignment and the like.

The type-arms are pivoted to the standards

10 on pivot-pin 14, and each has at 1ts lower
end a broad heel 15, which slides upon the
surface of the standard and insures the align-
ment of the arm. The keeper 16 serves also

as a euide to the up and down movements of

the arm in conjunction with guide-lip 13, at-
tached to the arm so as to reach over and
bear against the side of the standard 10, as
plainly seen in Fig. 5. T'his mechanism in-
sures accuracy and uniformity in the stroke

of the type-arm.

The type-hammer 19 is pivoted near the
top of the arm 13, Fig. 3, at pivot 20, and has
a cavityatoneend to hold the type. Inf{ront
of the pivot-point 20 in arm 1518 a longitudi-
nal curved slot 22, and in the hammer 18 a
straight slot 23. A rod 24, pivoted on the in-
ner extremity of standard 10, has its upper
end bent and passed first through slot 22 and
then through slot 23, and its end bent at right
angles keeps the rod in1its place and close fit-
ting to the drum, yet leaving room to oper-
ate. Then upon the upper end of the arm I
fix a plate 25, which is secrewed on the arm at
27 through a small spacing-washer 28, and is
held below by the pivot-pin of the type-ham-
mer and an overhanging lip 29. Theforward

edge of the plate 25 is curved to the curvature
of the slot 22. It follows in operation when
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the arm is in its normal position the type-—
hammer 1s reversed, as in full lines, Fig.

- When partly 1owered itis as seen in first do‘r-

10

ted position, and when down and striking to

‘make impression as seen in second dotted

position. |

The armg 13 are operated by levers 30, pro-
vided with keys 31 at the front of the ma-
chine. Owing to the peculiar construction of
my machine T require intermediate mechan-
1sm between the key-levers and the type-arms
to effectuate the strokes, and this varies some-
what according to the p051t10n of the levers

and their 1espeetwe arms, which also are.-
either differently bent or are arranged to work

vertically or rotate according to posmon I
attach no importance to this intermediate

* mechanism or construction, and any form or
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forms that will do the work may be adopted.

In what is shown I have bent the key-levers

in such manner as to best get back to their
operating position, and so that they can play
vertically and make connection through links

32 at their inner ends with bell-clan]{ levers :

33. These levers in turn are connected by
links 34 with the type-arms a short distance
above their pivot-points. The bell-crank le-
vers 33 are plvoted in -shoes 35, fastened to
the base-plate 5, and 1etmctmo'-qp11nﬂ's 306 in
the shoes 35 are attached to the said levers

to withdraw the type-arms after each stroke.

In case the type-arms are located well to the
rear of the machine, as in the case of at least
two on either side, (5hown in Ifigs. 1 and 2,)
a double system of levers may be needed.
When this occurs, the long rods 37 shown

would be ml&nﬂ"ed to rock, and the key-lever

proper would engage with their bent ends,
sav, through bell—erank or equwalent means.

Onthe 10weI portion of the main frame are
the carriages for supporting.and conveying
the paper or book to be printed. Of these
carriages there are two supported on a slid-
ing or movable frame 38, which is held in
tmnwerse guides 39 in the main frame, and
serves to convey the two superposed carriages
bodily to one side of the machine by drawing
sald frame 58 laterally in its guides, thus
making the carriages accessible to the oper-
ator. Fina,lly, however, when the machine is
at work, the frame 38 will be pushed in and
rest within the main frame, substantially as
seen 1n BKig. 1. This frame 38 itself has
transverse ﬂ'mdes, as 40, and anti-friction
wheels, as 41, to guide and carry the letter-
spacing C&II‘i"L“‘e 19, By drawing the frame
38 out, say, half ~way, and then dmwmw out
the letter-—spaemﬂ carriage half-way, or there-

about, iIn its guides on . said frames, the two

carriages are b1 ought wholiy outside the main
frame Along the front edge of this carriage

42 1s a 1&01{-—133,1 or plate 4.3, spaced so that
each tooth will represent the space between
the letters, and meshing with this bar is a
pinion 44, supported on a sleeve on a shaft
45, ettendlnﬂ to the front of the machine be-
neath the keyq

It is designed that with

with ends of the pwoted arms 48.

=5
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each downward pressure of a key and iis cor-
responding lever a single 1mpulse shall be
imparted to the 1ettel - qp&@lﬂﬂ‘ carriage

pellmﬁ‘ spring and pawl for carriages. To
effect this many different kinds of devices
may be employed, and it is not particular
what kind is used. In this case I employ a
rod 46 beneath each series of the keys, which
rod has its ends bent at right angles and piv-
oted midway of the bends on the sides of the
main frame. At the extremities of said ends
at one side are links 47, Fig. 7, which connect
These
arms extend over and across the end of a

lever 49, pivoted at its opposﬁe extremity to

a plate 50, attached to the main frame; also
suppmted on posts or bearings fixed in the
mailn frame is a toothed wheel 51.
other ends the rods 46 are bent twice at right
angles, as seen in Fig. 7, so as to bring the
end back parallel to the body part. To the
extremity of each end of these rods thus bent
18 a pivoted and slotted arm 52, which en-

gages a rock-bar 53 in its closed slot, said bar
bemﬂ' bent to give it a rocking bearing at 54,
and have 1ts near end bearing an‘cmlsta shoe
56 on spring-pressed post 57. The shoe 56 is
pivoted on the said post and has a flanged
portion above the pivot which bears aﬂ'alnst
the edge of the post, so that when the. end of
the b&l 53 has been rocked past the top of
the shoe the said end will drop behind the
flange thereon and permit the spring-press-
Ing post 57 to force said post forward. Two
such posts and rock-bars are here shown,
with each of which two of the series of key-

levers connect throuﬂh the cross-rods 46.
 Connected with the tops of posts 57 are

rods 59, supported pivotally about midway on
rods GO and having their outer extremities
bent at right; ann*les to press against the up-
per arm of bell-crank lever 61 when either
rod 18 moved inward as in operation. This
bell-crank lever engages a pawl 62 in a slot
therein and suppmted with said lever on the
pivoted plate 63. Said plate normally is car-
ried-forward by a spring 64 and link 65, con-
necting with the bell-crank lever ther eon,

At their

70
through the said rack and pinion and the im- -
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and 1ests with its edge against the edge of N

the post 50 on the main fra,me, which spring
and link also hold the pawl in enﬂaﬂ‘ement
when the pivoted plate is forward.

On post 50 is a spring 66, which extends
beneath and supports the lever 49, and on
this plate, also, is another.pawl 67, WhlG]l en-

gages the teeth on wheel 51 at proper times,
and on the lever 49 is a pivoted spring-pr eﬁﬁed_ --

arm 638, which has a shoulder 69. This shoul-

120

125

der comes Into enﬂ'%nement with pin 70 on .

pawl 67.
‘The operation of these parts is as follows:

When a key-lever is pressed down, it bears

I30

upon the cross-rod 46, which is held u p against

sald levers by eoun‘[eb—smmn 71,and tthLl‘Th
arm 92 and the chain of mech.:mlbm eﬂend-—
ing to pawl 62 lifts said pawl and carries the
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pivoted plate to which if is attached back as
far as the rock shaft or bar 55 can force it.
In the meantime the lever 49 is depressed by
pivoted arm 48 at the other end, and the
shoulder of the spring-pressed arm 68 18 per-
mitted to come 1n underneath the pin 70 of
the pawl 67. DBefore, however, the key-levers
are depressed to their limit of motion down-
ward, the end of the rock-shaft 53 will have
risen above the shoe-flange 56 and dropped
behind said shoe-flange, which now permits
spring-pressed post 57 to fall back, when the
spring 64 will pull both on the elbow-lever 61
and the pivoted plate 65. "T'hen it 1s that the
dog 72 on said plate will engage a tooth on
wheel 51, preventing the return of the piv-
oted plate unless the wheel moves with 1it.
At the same moment that the dog comes into
engagement with a tooth the elbow-lever also
forces the pawl 62 down 1n front of a tooth
on the wheel, and the pivoted plate 18 now
locked to the wheel 51. "T'hen, again, in-
stantly as pressure 1s taken off the key-levers
and the arms 48, the lever 49 will rise and
bring the shoulder of the spring-pressed arm
63 mto engagement with the pin 70 of the
pawl 67, 1ifting' the pawl out of engagement
with the toothed wheel. It 1s now that the
coil-spring drum 74 will pull the letter-spac-
ing carriage 42 forward as far as the escape-
ment-wheel 51 will alilow—say one to three
teeth, according to the distance the pivoted
plate 63 has been set back. As this is done,
a stud 75 on the front edge of the pivoted
plate 63 strikes the top of the arm 068 and
carries it back to release the pawl 67, when
said paw! drops into engagement with the
teeth of the wheel 51 preparatory for the
next movement. DBoth pawls are then down
and remain so till another key 1s struck and
the parts are thrown first of all into position,
as seen in Fig. 7. In this manner a forward

iovement is impa.rted to the spacing-carriage

with each depression of a key-lever.

On the lower carriage 1sa coil-spring drum
74, which has a cable 75, connecting with the
letter-spacing carriage to draw said carriage
forward afterit has been drawn back by hand,
thereby winding up the spring ready to pull
the carriage for letter-spacing the instant the
escapement-wheel 51 permits it during the
printing ef a line. Then to produce the line-
spacing I employ a carriage 76, which moves
in suitable guideways 77, I‘ws S and 4. A

55 hand-lever 78 has apawl 79 attached to a short

60

arm thereon, which engages ratchet-teeth SO,
whereby the sald carriage 18 moved forward
the required distance; but, as I stated at the
outset, I have means to print on matter of
varying thickness and evenness, for which
purpose I employ a vertically-adjustable sec-
tional table 81. The leaves of the table 81
are each separately attached to the arms 32
of a voke supported in posts 83 on said car-
riage. At the rearend the yoke has a down-

ward- -projecting arm 84, to the lower end of
whlch a link 85 connects it with the system |

of levers beneath and controlled by the sin-
cle hand-lever 86. Thearms 82 are pivotally
attached to ears 387 centrally beneath the
ends of the leaves of the table. Rods 88, con-
necting below the ends of the yoke with said
ears, extend outward and engage the posts 83
below the ends of the yoke, so that thereby
a parallel-moving mechanism is produced
which causes the table-leaves to rise evenly
and horizontally.

The mechanism beneath the table for rais-
ing the leaves 18 exactly the same on both
mdes each yoke-arm 82 at the rear end of the
yoke engaging through link 83 with a lever
39, pwoted in a cross-bar of the main fi anme,
a,nd at its otherend bylink 90 with an evener
91, pivoted centrally on the curved inner end
of hand-lever 86. Oydinarily the pull through

"the hand -lever and evener will be even on

both sides and raise the two leaves together;
but it is obvious that if pressure be brought
on one side or leaf of the table the evener
will yield on the opposite side when the lever
is worked to raise it, so that one leaf may Dbe
carried up to the highest working-level while
the opposite leaf is down. Then when the
first leaf has been elevated the full height,
say against the leveling-bars 92 and 93, and
the hand-lever i1s carried still farther over,
the other leaf will be raised to the same level
or any desired intermediate level. In this
manner an open book may be laid on the ta-
ble and the great bulk of leaves rest upon
either side, and yet be brought fiush up on
both sides to a common level beneath the lev-
eling-bars. The bar 92 1s vertically adjust-
able on standards on the letter-spacing car-
riage, and the bar 93 1s adjustable and free
to swing on 1ts pivots supported on the line-
spacing carriage, both said bars being ad-
justable to come up in their entire length to
adjust them to the general 1mpression-point
to which the type-hammers have been set.

The sheet of paper, or whatever is printed
upon, 1s brought up against the leveling-bars
fm support, and feeds along beneath the bar

2 as the top carriage Ib moved back line Ly
1111@. The cross-bar 02 ', carried by the line-
spacing carriage, is adjustable back and forth
on the rods on which 1t is supported on the
sides of said carriage, and 1s designed to hold
down the paper or leat on which printing is
being done. Without this bar or its equiva-
lent the end of a sheet of paper would e
liable to curl or turn up. The adjustment
adapts i1t to sheets or books of different
lengths.

It has been observed that when the type
arms and hammers are at rest the type-ham-
mer isin inverted position and the type-faces
to the rear. 'T'his enables me to ink the type
by providing an inking-cushion 94 for this

purpose. 'T'hiscushion, of course, is circular,
and is fixed on a circular carriage 95, :%up~

ported by anti-friction rollers 96 on a track-
frame 97, resting upon suitable supports on
A plate

the bed-plate of the upper frame.
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'- lts way to avoid fiiction.

95, preferably made 1n two or more sections,
1s secured by screws to the track-frame an d
extends over the inking-carriage fiush with

its 1inner surface, but is apart from the same,

so as to give the carriage free movement. By
removing this plate the carriage may be re-
moved for any purpose. In order that the
inking-carriage may do its work well, the
cushion-carriage 1s rotated when the machine
1s at work, and ink-distributing rolls 99 at in-

tervals help to spread and even the ink on the |

cushion.
Any suitable meéans for rotating the car-

riage may be employed. In this instance I

show a toothed rack 100 on the lower edge of

‘the carriage 95, which is engaged by a pinion

101 on a, %haft carrying a coil-spring retract-
ing-drum 102. Over thisdrum, Fig. 1, extends
a cord 103, which can be tmced bv‘ the eyeto

the front and side of the machine, where itis

attached to the end of a horlzon‘mlly-()pemt-
ing lever 104, Fig. 3, passing over sheaves on
The lever 104 1s

pivoted back on the lower carriage, and on

the letter-spacing carriage is astud 105,which

engages the lever and carries it alonn* In its
transverse movement. Then when the car-
riage travels back, the spring-drum 102 op-
em’res to draw the S@ld lever back by means
of cord 103, and thus the inking-carriage is
rotated and the ink 1s perfectly distributed.
The type 1n their back action, atter having
made an impression, strike the inking-cush-
ion and are inked for further work. |

Beneath the inking - carriage and sup-
ported on a frame therefor each type-arm 1is
provided with a spring 106, Fig. 5, against

which the arm rests to keep the type out of
normal contact with the inking-cushion, but

of sufficient flexibility to permlt contact on

the back throw after impressions. Comi
A pawl-and- ratchet connection is made be-_-'

tween the pinion 101 and drum 102, so that
when the spring in the drum recovers itself
and winds up the cord thereon 1t does not
rotate the pinion 101, The inking-cushion is
thus made to travel round one way.

On the shaft 45 of the escapement mech-
anism 18 secured a sleeve 105*. The ratchet-
wheel 44 is fixed on this sleeve, which has a
slot 106, a locking-pin, and a spring 107, by
and through which the ratchet-wheel 44 1s
held normally in engagement with its rack.
When for any reason it is desired to move
the carriages without turning this wheel, the
lever 108 serves this purpose. The arm 109
engages a shoulder on said sleeve, so that
when the lever is moved to the left, Fig. 3,
the ratchet-wheel can be thrown out of gear,
and when it is released the said wheel Wlll b(—‘*
forced back into gear.

A ratchet 109° on the wheel 44 enablessaid
wheel to turn one way without turning the
shaft 45 and the connected escapement meeh-
anism.

Havingthus deseribed m 5 invention, what T ]

407,185

| claimm as new, and desire to secure by Letters

Patent, is—

1. In a type-writer, the main fmme, A MOV-

able frame Supported in transverse guides on
said main frame, a letter-spacing ca,rria;ge- sup-
ported in transverse guides on the movable
frame, and a line-spacing carriage supported
in longitudinal guides on the letter-spacing

carriage, all combined and operating substan-
trally as set forth.

2. In a type-writer, a letter-spacing car-
riage and a line-spacing carriage supported

70

75

in guides at right angles to one another, in -

combination with a printing-table formed in
two separate sections supported on the line-
spacing carriage, and levers, as 89, pivoted
beneath said table and connected by levers
and links with the sections of the table to
raise and lower the same, substantially as set
forth
. In a type-writer, a 1bttel‘—8p3,611]0‘ car-
1"1&06 and a line-spacing carriage one upon
the other, in combination with a sectional
printing-table, main lever, as 86, levers, links
and evener, as 39 90 91, respectively, a yoke
with arms.and links connecting the leaves of
the table and the levers 39, and the cross-bars
92 and 93, substantially as set forth.

4. In a type-writer, a letter-spacing car-
riage having a cross-bar, as 92, attached there-
to, and a line-spacing carriage having a bar,
as 93, attached thereto, 1n combination with
a printing-table formed in sections longitudi-

nally, and levers,as 89, and connecting-links,

with a main Operatmﬂ"-lever to operate the
same for pressing the printing-table up to

the cross-bars 92 93, substantially as set forth.

5. In a type-wfiter‘, a printing-table, a fixed
plate having an opening over said table, and
a seriesof radial and concentric slots 89 about
said opening, in combination with a standard
adjustable in said slots, type-arms pivoted on

sald standards having heels, as 15, keepers,
as 16, and lips, as 18, to guide them on the

stfmdards, substantially as set forth.
6. In a type-writer, & fixed plate above the
printing-table, with an opening over said ta-

ble, said plate having radial and concentric

slots 8§ 9, standards secured to said plate
through said slots, in combination with type-
arms pivoted to said standards, stops and
guides for said arms connected with said
standards, type-hammers on said arms hav-
ing each a longitudinal slot, and a rod work-
g in said slot,and a slot in the type-arm for
reversing said hammer when lowered to strike,
%ubsta,ntmlly as set forth. -

7. In a type-writer, a type-mm and a type-
hammer pivoted to the said arm, in combina-
tion with an imking-carriage, and an inking-
pad béhind said hammer, and a spring at-
tached to the 11’1]{111”-6&1‘1‘1&*1"6 frame to engage
the type-arm and hold the type 1101‘111&1157 out
of contact with the inking-pad, substantially

-as set forth.

8. In a type-writer, a type-arm having a
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curved slot, as 22,in combination with a type-
hammer having a slot, as 23, and pivoted on
said arm, and a rod having one end bent and
passing through said slots, substantially as
set forth.

9. In a type-writer, a supporting-frame, an
inking-carriage supported on rollers in said
frame and having an inking-pad on its out-
side and gear along its edge, in combination
with an actuating-wheel meshing with the
oear on said carriage, and connections be-
tween said gear and the spacing-carriage,
whereby the inking-carriage is rotated by the
spacing-carriage, substantially as set forth.

10. In a type-writer, a type-arm having a
curved slot 22, in combination with a type-
hammer pivoted, asat20,and havingastraight
slot 23, and a rod pivoted on a different cen-
ter from the type-arm and having its end
working in said slots, substantially as set
forth. |

11. In a type-writer, the combination of a
track-frame, as 97, of circular form, a circular
carriage thereon, anti-friction roliers 906, sup-
porting the carriage, removable plate 95 on

the frame, inking-pad 94, and gear 100 on the |

said carriage, pinion 101, meshing with the
said gear, retracting-drum 102, and a cord on
the drum actuated by the line-spacing car-
riage, substantially as set forth.

12. In a type-writer, the letter-spacing car-
riage and the line-spacing carriage, one sup-
ported on the other, in combination with a
printing-table formed in sections longitudi-
nally, and having means to operate the same,
consisting in yoke-arms 82, connecting posts
33 and ears 87 on the table-sections, links S8,
likewise connecting said parts below the yoke-
arms, main lever 86, levers 89, and links 90,
and evener 91, connecting said levers, and
links 85, uniting levers 89, and projecting
voke-arms 84, substantially as set forth.

13. In a type-writer, a circular inking-pad
constructed to be rotated around its axis,
type - levers with reversed type striking
against said pad,and ink-distributing rolls at
intervals between said type-levers, substan-
tially as set forth. |

WILLIAM HEINRICH ELLING.

Withesses: :

JACOB BAESEL,
THEODORE SCHULTE.
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