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- of the United - States and a 1681(]6'1113 of the
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| -bodymﬂ* my improvements.

'UNITED STATES

PATENT OFFICE.

~ JACOB FELBEL, OF NEW YORK, N. Y.

_TYP_E-'WRITING MACHINE.

SPEGIFIGATION forming part of Letters Patent No. 686,043, dated November 5, 1901.

Applmatmn filed Decemher 20, 1900. Serml No, 40,5637,

e

(No model)

To all whom Tt ma J CONCETn:
Beit knownthat I, JACOB FELBEL, a citizen

borough of Manhdttan city of New York, in

the county of New York and State of New

York, have invented certain new and useful

Improvements in Type-Writing Machines, of

which the following is & speelﬁea,tmn

This apnhcatwn Telates to the generic im-

provements ln_type -actions of wutmmma-

chines made the suject-matter of the Letters

Patent No. 660,937, granted October dO 1900,
to Burnham C. Stickney. |

The objects of my invention are to avoid
jarring the finger when putting the key and

the type-har suddenly in motion and also to-

secure a sharp blow of the type upon the pa-

per, as well as to increase the speed of opela-
tion of the machine.

The invention consists in certain con1b1ua~

tionsof devices, features of construection, and

arrangement of parts, all as will be more fully
hereinafterset for th, and particularly pomted
out in the concluding claims.

In the accompanying drawings, Figure 1 is
a sectional elevation taken lonﬂ*ltudmally of

a ‘‘front-strike” type-writing machine em-
I‘lﬂ' 2 1S a sec-
tional plan view of the meehamsm shown at
Fig. 1. In these and other figures certain

- parts are omitted for the sake of clearness.

35
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-qhowmw the parts at the printing

Iig. 3 is a skeleton view similar to Fig. 1, but

Fig. 4 is a view of a type-action similar to that
shown at Figs. 1 and 3, but showing the po-

sition of the parts when the key is half-way

depressed. Fig. 5 shows a modification.

Throughout the several views the same
part will be found designated by the same
numeral of reference. |

The framework consists of a rectangular

base 1, corner-posts 2, rising therefrom, and

a top plate 3, secured upon the posts and hav-

ing at its forward portion a large opening 4

for the passage of the types in their move-
Each type-block 5 is pro-.

ment fo the platen.
vided with an upper and a lower case type
snitably secured upon the free forward end
of atype-carrier 6. The type carriersor bars

are arranged in front of the platen and are
pivoted at their rear ends. upon a common

posu}wn |

26 between the ends of the latter.
is borne by the forward end of each lever 27,

| fulerum-rod 7 7, which is bowed or arch-shaped

and seated in a curved slot 8, formed in a '

shiftable segment 9, the latter bemn‘ guided
in its _up-and-down sh_ift movements between

vertical guides 10, depending from the under

side of the top plates to which they are se-

cured by screws 11, bearing-balls 12 being in-
terposed between the seﬂ*ment -casting ..fmd

the guides 10, and both the guides and the

segment being provided with suitable ball-
- Ways.

The segment is also provided with
radial slots 13, one for each type-bar. The

type ends of the bars rest normally upon a

segmental pad 14, having a metallic support

15 the latter beinﬂ' secured by screws 17 to

the forward ends of arms 16, which are fas-
tened to the segment 9. Each type-baris re-
turned from wokaw position o normal po-
sition and there retained by adraw-spring 18,
which hooks at its forward end into a per fo-
ration formed near the lower edge of a ver-
tical plate 19 and at its rear end into a sheet-

metal yoke or strap 20, which straddles the
type-bar and is pwoted thereto at a point 21

near the pivot 7 thereof. The plate 19 is se-
cured to the support 15 by screws 192,

shiftable supporting-frame for the type-bars.

- A short horizontal draw bar or link 22 1s
pivoted at its forward end 23 to the type-bar
and at its rear end 24 to the upper end of a
vertical arm 250of abell crankor lever.
the segment 9 is shifted, the forward ends of
Iinks 22 move upor down with the type-bars,

as shown in Letters Patent issued to me Sep-

tember 18,1900, No. 657,927. The bell-crank

118 piv oted to a houzontal]y—-extendmw un-

pivoted lever 27 of the second order at a point
A key 272

the keys being arranged in straight rows
transversely of the machine. The levers ex-
tend rearwardly from the keyboard beneath
the type-bars and paper-carriage. The other
arm 28 of the bell-lever or sublever extends

downwardly and forwardly from the pivot 26

and at its lower end is forked at 29, so as to

straddle a ceylindrical fulerum rod or bar 30,

which extends horizontally across the ma-

chine beneath the key-levers and is suitably
| secured at 31 to the side walls of the base.

The
segment 9 and its attachments constitute a
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The type-bars lie horizontally at different | wardly, and the dog 50 disengaged from the

heights, the arms 25 of the bell-crank levers
being of corresponding lengths.

At a point just forward of the bell-lever
cach key-lever is provided with a lifting-
spring, as 32, the lower end of which hooks
into a hole 33 in the key-lever and the upper
end of which hooksintoa perforation formed
in & horizontal transverse bar 34, having up-
wardly-extending arms 36, which are secured
by means of serews 35 to the under side of the
top plate. This spring causes the forward
end of the key-lever to bear up normally
against a pad 37, arranged upon the under
side of a transverse bar 37*, and its rear por-

tion to bear up against the under side of a
fixed transverse horizontal fulerum-plate 38,

arranged over the rear ends of the key-levers

-and under the horizontal rear plate 1* of the

base.
Kachlever27is formed or provided upon its
upper edge with two working points 39 and 40,

of which the former is the foremost, and this

normally bears up against the under surface
of the fulerum-plate 38 at 39*, being held in
contact therewith by the spring 32. The
other point 40 is arranged at the rear ex-
tremity of the lever and normally stands a

- short distance below the rear portion of the

30
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plate 38, so thatt when the lever is vibrated

upon the points 39 39* said point 40 may
move upwardly into contact with said plate
at 40 and work thereon during the terminal
portion of the lever-stroke. Atitsfront edge
the fulcrum-plate 38 is bent to form a down-
wardly-directed ledge or rim 41, which en-
gages notches 42, provided in the upper edges

of the key-levers just forwardly of the pro-

jections 39, thus preventing end wise displace-
ment of the levers, but not interfering with
their vibration. Said rim or ledge 41 is also
slotted vertically at 41* to form a guide for
cach key-lever., |
Theletter-spacing movementsof thespring-
propelled carriage may be effected in any
sultable way, as by a transverse universal

‘bar 43, depending by means of rods 44 from

arms 49, secured to a rocking frame 46, piv-
oted at 47 to a bracket 48, secured to the un-
der side of the top plate 3. The said rock-
Ing frame also includes a vertical arm 49, at
the upper end of which is carried both a piv-
oted feeding or stepping dog 50, which is
normally in engagement with a carriage-es-
capement rack 5land afixed detent-dog 52 in
line with said dog 50.
1s indicated at 53.

The platen and paper carriage, which are

not further illustrated, may be of any usual
or suitable construection.

In operation the key-lever is depressed,car-
rying down the pivot 26 of the bell-crank le-
ver and causing the arm 25 of the latter to
swing rearwardly, so that by means of link 22

the type-bar is swung up to strike the platen.

During this operation the universal bar 43 is

contact with the plate 38.
- cecrease in the leverage the key is prevented

A cylindrical platen

rack 51, the fixed dog 52 becoming engaged
therewith. Upon release of the key from
pressure the springs 18 and 32 cause the type-
bar, key-lever, and sublever to return to nor-
mal position, and the usual dog-rocker spring
24 causes a return of the dog-rocker to nor-
mal position, permitting the carriage to ad-

| vance one step in the usual manner under the

tension of a carriage-spring. (Not shown.)
Owing to the comparatively short distance
between the load-point 26 of the key-lever
and the forward fulerum-point 39, the key is
given an extraordinary leverage upon the

type-bar, so that even though the key be

struck sharply the resistance to the finger-
pressure is comparatively slight, and hence
the touch is soft and agreeable. By the time
the type-bar and connected parts are well un-

der way the rear extremity of the kev-lever

is so farelevated as to cause the rear fulerum-
point 40 to contact with the fixed fulerum-
point 40%, as shown at Fig. 4. At this time
the key has completed about one-half of its

stroke, while the type-bar has made consider-

ably less than one-half of its stroke. When

‘the point 40 contacts with the plate 38 at 407,

the lever works solely upon said point 40 and
the other point 39 moves downwardly out of
Because of this

from descending too far at the last part of the
stroke and the speed of the type-bar is much
increased relatively to the speed of the key.
Owing to its increased speed at the terminal
portionofitsprintingstroke, theimpactofthe
type against the platen or the paper thereon
is made more powerful, thus producing a sat-
isfactory impression. It will be seen that the
key-stroke may be divided into two periods,
during the first of which the lever 27 dwells
or works exclusively upon the point 39, and
during the second of which said lever works
exclusively upon the point 40. More than
half of the return stroke of the type-bar—
that is, its movement -from the platen to the
full -line position shown at Fig. 4—occurs
while the point 40 is bearing upon the ful-
crum-plate and hence while the speed of the
type-bar is greatest in proportion to the key
speed. Hencethe keys may be operated with
great rapidity without incurring danger of
clashing of the types. It will be understood,
further, that the first partof the return stroke
of the dog-rocker is also made at a compara-
tively high rate of speed, since the speed of
the universal bar 43 at the time that the le-
ver 1s working on the point 40 is greater than
the speed of said bar when the lever is work-
ing upon the point 39, and hence the detent-

‘dog 52 1s enabled to escape promptly from the

rack or escapement wheel 51, thus enabling
the carriage to start earlier and reducing the
liability of the type impressions overlapping
one another,. | |
Referring now to Flig. 5, it will be-seen that

carried down, the rocker-arm 49 is swung for- | the key-lever is pivoted at 56 in the usual
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“tion of the lever.
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manner, but that_t’he arm 28° of the bell-crank

isextended forward horizontally and provided
with a series of points which bear in succes-
sion upon the upper surface of a horizontal
transverse fulerum-plate 57 during the vibra-
A spring 58 is provided
for returning the bell-crank and key lever to
normal pOblthﬂ uponthereliefof thekey from
pressure. In operation the forward projec-

tion a upon the arm 28* first serves as a ful--

crum-point for said lever, then the rear pro-
jection b. The results obtained by this con-

struction are substantially the same as al-

ready set forth in respect to the preferred
construction. Other changes may be made
within the scope of myinvention. Thework-

- Ing points 39 and 40 are shown as projections;

20

25

but this formation is not essential so long as

‘the lever leaps or skips directly from the first

to the second working point and dwells for a
time upon each of said points. The portion
of the fulerum-plate extending between its
working points 39* and 402 may be cutaway, as
at 33, Fl,,_._, 4, The fulerum-plates 38 and 57
may be made adjustable to alter the dip and

- leverage of the keysin substantially the man-

30

~ner shown and described in the application
filed by Carl Gabrielson August 16, 1900,

Serial No. 27,102,

What I claim as new, and desue to secure
by Letters Patent, is—

1. In a type-wr Itll]“‘ machme, the combina-

~ tion with a type-bar, of a key-operated lever

35

connected thereto, and suitable projections

upon which said lever may work in succes- j

sion, the construction and arrangement being

- such that during the first part of the key-

40

stroke, said lever works upon one of said pro--

jections, and such that at the terminal por-
tion of the key-stroke, said lever works upon
another of said pro;pectmns, ab a decreased

 16?61&”@
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2. In a type- wrltmfr m.%hu:vej the combina-

tion of a type-bar, a key-lever having a se- |

ries of projections, and a fixed means upon
which said pr ojections may work in succes-
siomn.

3. Inatype- wntmrr machine, the combina-

tion witha type-bar of a key- lever operatively

connected thereto, said key-lever having a
key at one end and a projection at the other
end and also having another projection be-

tween its ends, and a fixed means upon which
sald plo,]eetmns work 1n succession dmmw
the operation of said key-lever. |

4. In a type-writing maehme, the combina-

- tion with a series of type -bars, of a series of
- key-levers connected thereto,and a plate over-

60

lying the rear ends of said key—lever%, each of
said key-—levers having a projection at 1ts rear

extremity and also a projection forwardly

thereof, the latter projection normally bear-

Ing up against the under side of said plate,

and the construction and arrangement being
suech that during the vibration of the key-le-
ver the rear projection thereon swings up-
wardly into contact with the plate and then

serves as a bearing-point for the lever during
the final portion of the printing stroke.

- 5. Ina type-writing machine, the combina-
tion of a series of type-bars, a series of key-
operated levers, each having a series of pro-

jeetions which serve in succession as bearing--

points, a fixed means upon which said projec-
tions may bear, and springs for holding said
levers in contact with said means.

6. In a type-writing machine, the combina-
tion of type-bars 6, key-levers 27 havinga plu-

rality of %B]_]H.I&f?d bearing-pointis as 39 and

40, and intermediate IGVGIS 25 connected to
sa,id type-bars and pivoted upon said key-le-
vers, sald key-levers first working on one of
said pomts and then leaping or sklppmn' di-

rectly to another of said points and working

thereon at a decreased leverage.

7. In a type-writing machme, the combina-
tion with a type-carrier, of a key-operated
lever having two w1dely—sepa1ated bearing-
points, upon the first of which it works at the
beginning of the printing stroke, and from
which it leaps or skips directly to the second

point, upon which latter it finishes its st1 0Le |

at a decreased leverage. |

8. In a type- Wutmw machme the eombma—
tion with a type-carrier, of a key -lever hav-
ing a plurality of separated bearing-points;
upon one of which it works during the initial

Pportion of its movement, and from which it
leaps or skips directly to another working

point, whereon it works at a decreased lever-
age.

9. Ina type- Wutmﬁ machine, the combina-

tlon with a type-carrier, of a key-operated
lever having a plurality of separated bearing-
points, and correspondingly-separated coact-
ing fulerum-points arranged upon the frame-
work of the machine, said lever working upon
one of said fulerum-points during the initial
portion of its movement, and 1eap1nn' or skip-
ping from thence dueetly to another of said
fulerum-points upon whlch it wmks at a de-
creased leverage.

Signed at the borough of Manhattan, city

of N ew York, in the county of New York and

State of New York, this 17th day of Decem-

ber, A D. 1900.
JACOB FELBEL
Wltneqses :
~ KATHARINE V, DONOVAN
E. M. WELLS.
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