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SEEGIFZGATION forﬂ:iing part of Letters Patent No. 668,730, dated February 26, 1901.
 Application filed June 19, 1900. Serial No 20,797. (No model.)

To all whom it may concerw: |

Be 1t known that I, JACOB FELBEL, a c¢iti-
zen of the United States, and a resident of
the borough of Manhattan, in the city of New
York,in the countyof New York and State of
New York,haveinvented certain new and use-
ful Improvementsin Type-Writing Machines,
of which the following is a specification.

The presentinvention relates more partic-
ularly to front-strike type-writing machines;
and its objectsareto provide improved spring
mechanism for the type key-levers and an
improved detachable link connection to the
type-bars; to improve the type-bar and link-
joint; to adjust the type-bar springs both
independently and collectively; to provide
means for guiding the bell-cranks, means for
guiding the type-bar in its printing stroke,

and also means for guiding the type-bars

upon the return stroke, so that the type ends
of the bars will not strike one another when
approaching the type-basket; to deaden the
sound of the types as they fall back into the
basket; to provide a detachable front shield
upon the framework of the type-writer; to
mount the type-guide upon the shifting type-
bar segment; to malntain the type-bar ful-
crum-wire firmly in its seat and to provide
means for adjusting it endwise to vary the
type-bar bearing portions thereot; to provide
improved means for mounting and adjusting
the spring which partly sustains the weight
of the shifting segment, and also to improve
the mode of hanging and supporting the ful-
crum-bar for the type-bar-operating levers.

Other objects and certain advantages will
appear hereinafter,. |

My invention consists in certain features
of construction, combinations of devices, and
arrangements of parts, all as will be more
fully hereinafter described, and particularly
set forth in the concluding claims.

11 the accompanying drawings, Figure 11s
a longitudinal central vertical section of a

; front-strike type-writing machine of the kind
‘made the subject-matter of my pending ap-

plication,Serial No. 719,419, filed June 5, 1899,

and showing my presentimprovements. Hig.

2 is a similar view (some of the paris being

so omitted, however) showing the type-key de-

pressed and the parts connected thereto 1n
working position. Fig. 3 is a front elevation

| of the machine, partly in section.

formed in the key-lever. |
| the spring is coiled at 9 and is provided with

Kig. 4 18
an enlarged horizontal sec¢tion of the hubend
of a type-bar,showing the manner of loosely
pivoting a link thereto. Fig. §is anenlarged
elevation of the type-bar hub shown at Kig.

| 4. Fig. 6is a planshowing one extreme type-

bar of the series and a twisted link connect-
ing it to the npper end of an operating-lever.
Fig. 7 is a plan view showing a type-bar seg-
ment, a spanner- bar, type-bar guide, &e.
Fig. 8 is a perspective view of a detachable
front plate or shield. Fig. 9 is a view of the
key-lever mechanism for operating the type-
bar segment and its connected parts. Nig.
92 is a perspective view of the fulerum-rod
for the bell-leversand meansforsustaining the
same. Fig. 10is afragmentary view of a ful-
crum-rod and the antifriction-collars placed
thereon. Tig. 11 is a perspective view of a
key-lever spring. Fig. 12 is a fragmentary
perspective view of one end of a bracket for
the key-lever springs. Fig. 13 is a perspec-
tive view of a detachable type-bar link; and
Fig. 14 is a plan view of the same, showing
its method of connection to the type-bar and
to the operating-lever.

The frame of the machine comprises a rec-
tangular open base 1, corner-posts 2, rising
therefrom, and a top plate 3, supported upon
the posts. Horizontal key-levers 4 are piv-
oted at their rear ends to a transverse rod 9,
arranged in the rear portion of the base, and
are caused to bear up against a pad 6, ar-
ranged over the forward or key ends of the
levers by means of springs 7. The pad 6 is
gsecured upon the under side of a fixed trans-
verse horizontal bar 62. EKach of the springs
7 is arranged horizontally over its key-lever
and at its rear end has a downwardly-extend-
ing hook portion which engages a slot 8,
At its forward end

an extension 10, which passes forwardly
through perforations 11, formed 1n the down-
wardly - projecting ledges of a c¢hannel- bar
12, which is removably secured upon the up-
pér side of the flanged walls of the base by
serews 13, which pass downwardly through
holes 14 in the ends of the bar and into the
metal of the base. Theseriesof springs may

be firmly secuared in place by means of a
| smaller binding-plate 17, which issecured by
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serews 18 to the channel-bar. The springs
may be secured in place upon the bar 12 be-
fore the latier is placed in the machine, and
the rear end of each spring may thereupon
be readily connected to its key-lever. The
stot 8§ permits a sliding movement of the
spring’s hook upon the lever when the latter
18 swung about i1ts pivot. The springs take
up but little room, which is a feature of im-

portance in this class of machines.

A transverse universal bar or roller 19 is ar-
ranged beneath the key-levers and journaled
at 20 upon side arms 21, which are pivoted at
their forward ends upon a transverse hori-
zontal bar 22, fixed or supported upon the
side walls of the base. Said side arms at
their rear ends are rigidly united by a bar 23,
the latter and the side arms taken together
forming a bail. The arms are also united by
a transverse tie-rod 24, whicn stiffens the
structure. At a point about midway between
the side arms said bar 23 is formed with a lip
or ear 2o, which extends rearwardly and is
provided with a threaded hole, with which en-
gages a vertical serew 26, which may befirmly
secured 1n any adjusted position by a nut 27.
At 1ts upper end the screw is reduced at 28
to form a neck, which pivotally engages the
horizontal member of a small angle-piece 29,
sald screw being formed with a head 30 to
mmaintain the angle-piece in permanent en-
gagement. 'T'o the vertical member of the
angle-piece 29 is pivoted at 31 the lower
end of a vertical link 32. The purpose of
the screw 206 and the angle-piece swiveled
thereto 1s to enable a vertical adjustnent of
the link 32. At its upper end the link is
provided with a vertical slot 33, which works
upen a shouldered screw 34, the latter pro-
jecting laterally from an arm 35, which ex-
tends forwardly from a shaft 36, the latter
being pivoted at 37 to ears 38, extending rear-
wardly from a vertical plate or bracket 39,
which 1s secured to the under side of the
top plate. An arm 40 rises from the shaft 36
and carries at 1ts upper end a stepping-dog
4] and a detent-dog 42, of which the former
18 normally in ellﬂdﬂelllel}t with an escape-
ment - wheel 43. A returning-spring 44 is
coiled about the shaft 36. The escapement-
wheel 43 1s carried by the rear end of a shaft
45, which at 1ts forward end is provided with
a pinion 46, arranged in mesh with a rack 47,
the latter being SLllt.:Lbly connected to a pa-
per-carriage 48, which may slide upon rails
19 and which carries a platen 50. A spring-
drum 51 18 connected to the carriage by =
strap 92 and propels the carriage in letter-
spacedirection. Thelink 32 isprovided with
an extension, which is attached by serews 55
to an overhanging arm 54, formed on the up-
per end of the link, the said extension being
hidden by the arm 54 in Figs. 1 and 2. The
spring 44 lifts the universal-bar frame, and
its motion thereafter is continued by a light
spring 56, one end of which is secured at 57

which bears against the nnder side of the

head of one of the serews 55, so that the uni-

versal bar 19 is caused to befw up against the
under side of the key-levers.
Pivoted at 59 to each key-lever, al a point

between the ends thereof and just forwardly

of the universal bar,1s a bell-crank lever, com-
prising an arm 60, extending downwardly
and forwardiy, and an arm 61, extending up-
wardly. The lower end of the arm 60 is
forked at 62 to embrace the rod 22, antifric-
tion washers or collars 63 being placed along
sald rod. 'The upper end of each bell-crank
is connected by a horizontal link 64 to a type-
bar 65, the link extending over the hub of the
type-bar and the pivotal point of connection
to the type-bar being indicated at 66. "The
bell-cranks are arranged closely together, so
that each arm 61 may be directly behind its
connected type-bar. Forwardly of the beli-
cranks the key-levers are fanned out, as ex-
plained in my said application and as illus-
trated diagrammatically hereinin dotted lines
at I'ig. 10. In order to prevent collision be-
tween ad joining bell-cranks and connections,
the upper ends of the series of bell-cranks
are provided with a curved guide-comb—that
18, they are guided between round pins or
teeth 67, which project horizontally forward
from a curved or segmental plate 68, the up-
per ends or horns of which are secured by
serews 09 to lugs 70, depending from the top
plate. The guiding - pins, which are con-
stantly in engagement with the bell-crank le-
vers, aiso serve to prevent sidewise tipping or
twisting of the key-levers or binding of the
latter in their guides.

To enable the type-bar and bell-erank to be
readily disconnected, the rear end of thelink
64 15 formed with a peculiar closed slot, which
engages a headed stud 71, projecting laterally
from the upper end of the bell-crank, Figs.
23 and 24. The round lower portion of the
slot 72 1s large enough to enable the link to
slip over the head of the stud 71, and said en-
larged portioun is connected to the vertical por-
tton 73 of the slot by an oblique portion 74,
so that disengagemnent cannot be effected ac-
cidentally by vertical vibration of the link,
as such vibration is prevented by contact be-
tween the stud 71 and the lower face 74 of the
oblique part of the slot. DBy lifting the type-
bar and at the same time llftmn’ 1311@ rear end
of the link the head of the lel(l 71 may be
brought opposite the opening 72 and the link
then forced one side to effect disconnection.
This feature 1s of mueh importance in this
class of machines, in which it is usual to sol-
der or rivet the type directly upon the type-
bar, and 1n which 1t is therefore necessary
when renewing the type to furnish the same
permanently secured in place upon the type-
bar, so that it becomes necessary to remove
the old type-bar and substitute the new one
Instead of changing the types upon the same
bar. By meansof thisinvention the old type-

and 58 to the arm 35 and the other end of | bar is readily separated from the bell-crank
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and removed from the machine and the new | also afi

bar is readily reconnected. Tt will also be
noted that the key-levers and bell-cranks may

be assembled in position in the machine in-

dependently of the type-bars, that the type-
bars may be independently assembled and
placed in the machine, and that the links may

then be easily connected to the bell-cranks. |

It will be noted that the slot is constructed to
sustain thrust or pull in both directions lon-
gitudinally of the link. Asrecitedin mysaid
application, the links are twisted, as shown
herein at Fig. 6, so that while the rear end
of the link remains parallel withits bell-crank
the forward end thereof is paraliel with 1ts
tvpe-bar, thus enabling the type-Dbars and
links and bell-cranks to be assembled in a
small compass and to work without interfer-
ence. The link-joints should be very free to
permit the necessary movements of the bell-
cranks and type-bars. At Fig. 4 is illastrated
a mode of loosely pivoting the link tothe type-
bar.. The perforation in the forward end of

the link 64 engages a crowned, convex, or

spherical shoulder 66*, formed on the stud 66,
so that the link has great freedom of lateral

movement, while it always fits the shounlder

closely. The type-bar is recessed at 65* to
permit an inward lateral movement of the
forward end of the link 64, as indicated by
dotted lines at Fig. 4. It will be understood

that the upper end of the bell-erank 61 moves

in a curved line, and hence causés a vibra-
tion of the link 64 about the pivot 66, and the
loose or universal joint just described is In-
tended to permit such vibration of the links
at the sides of the system where the pivots 66
and 71 are at an angle to each other without

causing the parts toceramp. -

4.0

15

55

The type-bars are pivoted concentrically at
their rear ends upon a curved rod 75, which
is secured in the bottom of a slot cut in the
inner periphery ot a segment76. 'The latter

is also provided with ‘a series of radial slots

77, one for each type-bar. When a type-bar
is swung upwardly and rearwardly about the
pivot 75, the type enters between the prongs

78 of a center guide, which prongs are ar-

ranged in front of the platformand are formed
upon the upper ends of a pair of upright
arms 79, carried by a bar 80 and preferably
formed integrally therewith. Said bar 80 is
horizontally arranged and spans the segment
76 and forms a chord to the arc thereof and

is secured at its ends by screws 81 to the up-

per ends of the segment. There is a space
between the type-bar segment and the type-
ocuide spanner-bar which enables the front
ends of the type-bar-operating links to come
forward between said segment and said span-
ner-bar and be connected to the crank-arms
of the type-bars, which arms project up-
wardly from the type-bar hubs and so as to
enable the links to be so counnected thereto

. as that they may pull rearwardly on the down

or printing stroke of the keys. The said space

‘into the guide 78.

front of the machine for the purpose of at-
taching and detaching said linksand enabling
the removal and insertion of type-bars. In

fitting the type-bars very loosely in the slots

77, 80 as to enable them to move freely, there
is liability that they may vibrate sidewise
and that the types may knock against the
flaring openings of the center guide 78, and
thus not only cause the machine to operate

‘noisily, but also unduly wear the guide and
-batter the type.
provide an ancillary goniding means for the

To avoid this difficulty, L

purpose of insuring the types passing truly
Said ancillary means con-
sists of a comb 82, curved concentrically with
the type-segment 76,arranged above the type-

“bar hubs and below the center guide and se-
~cured by screws 83 to lugs 84, formed upon

the transverse guide-supporting bar 30. The
forwardly-projecting teeth of the comb are
pointed or beveled to facilitate the entrance
of the type-bars, and it will be understood
that the latter fit somewhat loosely between

the said teeth, so that the radial movement
The ad-.

of the type-bars is not hindered.
vance edge of a type-bar enters a slot in the
comb 82 while the type is yet some distance
from the center guide 78, so that any errorin
the movement of the type-bar is corrected by
the time the type engages the center guide.
This improvement is of special value in con-
nection with those type-bars which are ar-
ranged at the sides of the segment and which
are especially liable to sag and swing out of
their true paths. As the portion of the type-
bar which engages the comb 82 is moving at
a comparatively slow speed the type - bar is
guided gradually into its true path, avolding
injurious collision of the type, which is mov-
ing at a high speed, with the flaring opening
of the center guide. |

In order to insure the vertical alinement
of the type impressions, the curved pivot-
rod 75, which is threaded through the hubs
of all the type-bars, is pressed firmly down-
wardly and outwardly in its seat in the seg-
ment.
by meansof serews 85, which engage threaded
diagonal holes formed in the ends of the trans-
verse bar 80 and bear down upon the tips of
said curved rod 75. DBy turning the screws
35 inwardly said rod is forced to couform to
its seat and to remain properly seated. There-
fore in the rapid swinging of the type-bars
they are unable to lift the wire from its seat
and cause the impression to be made above
the line of print, or, in other words, by this
construction the type-bars are prevented
from moving endwise on account of spring-
ing or partial unseating of the fulcrum-wire.
Should wear occur upon the pivot-rod after
long use of the machine, either of the screws
85 may be turned outwardly, and the other
of said serews may then be turned inwardly,
so as to niove the rod along bodily and bring

between the segment and the spanner-bar | new portions thereof into engagemeut with

‘ords ready access to the links from the

This pressure is preferably secured.
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the pivot holes or bearings in the several type-
bars, thereby taking up the wear. Suitable
clearances 86 are formed in the segment 70
for the screws 85. The ends of the pivot-rod
75 are pointed, so that it may be more readily
threaded through the type-bars when the lat-

ter are placed in position in the segment.

The return of the type-bar to normal posi-
tion is effected partially by the spring 7 and
partially by a diagonally - arranged draw-
spring 87, the rear end of which is caughtin
the end of a loop 88, that straddles the rear
end of the type-bar, to which it is pivoted at
39. The forward end of thespringis caught
over one of a series of hooks 90, formed upon
the lower edge of a verticalsegmental-shaped
plate 91, and secured to the rear edge of a
type-bar rest 92, having a pad 93. The rest
or basket is secured by means of brackets
J4, attached to the under side thereof, upon
the forward ends of horizontal rods 95, which
at their rear ends are rigidly attached to the
segment 76 and at their forward ends are
threaded to receive nuts 96, one placed upon
each side of the type-basket, whereby the
latter is rendered adjustable along said rods

for the purpose of altering the tension of all

the springs 87 together. Any one of said
springs may be also adjusted independently
by bending its hooked arm 90 backward or
torward, as required.

The types lie closely together in the basket,
and 1n order to prevent them from striking
one another when returning thereto I provide
a series of beveled teeth 97 upon the upper
edge of the spring-carrying plate 91, whereby
the type end of the baris guided backwardly
to 1ts proper position. It will be seen that
by the use of the comb 82 for guiding the
type ends of the bars into the guide 78 and
of the comb 97 for insuring the proper posi-
tioning of the types in the basket it is possi-
ble to give the hub ends of the type-bars a
very free bearing in theslots 77 without dan-
ger of collision of the type with the flaring
horns of the center guide, which would re-
sult in injury to the type, and also without
danger of injuring adjoining types upon re-
turning to normal position. In orderfurther
to diminish the sound made by the type-bars
in falling back into the suspended basket, the
latter is partly supported by or arranged in
contact with pads 98, which are supported
beneath the type-basket upon sloping or
wedge-shaped blocks 99.  The latter are pro-
vided with slotted extensions 100, which are
engaged by screws 101, which pass into the
cross-bar 6%, the slots permitting endwise ad-
justmentof the blocks or brackets, so that the
desired contact may be secured between the
pads and the under side of the type-basket.

Each type-bar is provided with two types,
the outer one of which is a lower-case type
and normally strikes the platen. In order to
enable the inner or capital type to make an

-impression, the type-segment is made shift-

able vertically, as set forth in said applica-

668,730

tion, the entire system of type-bars, guides,

baskef, and springs 87 being moved up and
down bodily and the links 64 vibrating simul-
taneously about the pivots 71 to accommo-
date such movement. The sides of the seg-
ment 76 are straight and vertical, Fig. 3, and
arrapged in juxtaposition to guiding-brack-
ets 102, which may depend from the under
side of the top plate. The segment is guided
in a vertical motion by bearing-balls 103,
which work in suitable grooves formed in the
adjoining edges of the segment and brackets.
The movement of the segment is limited in
either direction by means of screws which
engage lugs 104, projecting forwardly from
the segment, and a coacting stop-arm 103,
which i1s secured by serews 106 to the forward
side or face of the pendent brackets 102. As
the center type-guide shifts vertically it lies
In proximity to the platen at each of its shift
positions.

The segment is shifted by means of a key
107, Figs. 3 and 9, arranged upon the for-
ward end of a lever 108, which is arranged at
the left-hand side of the key-lever systemn and
pivoted at i1ts rear end upon the fulerum-rod
5. This lever operates an arm 109, arranged
therebeneath and secured by a hub 110 upon
a transverse horizontal rock-shaft 111. To
the latter is secured, by collars 112, a pair of
rock-arms 113, which extend rearwardly from
sald shaft and at their rear ends are connect-
ed by vertical links 114 to the lower side por-
tions of the segment-casting at 115.

The rock-shaft 111 is supported at its ends
upon pointed pivot-screws 116, of which the
left-hand one engages a threaded hole formed
in the side wall of the base 1. A spring 117
1s curled around the shaft at its right-hand
end, one end of the spring catching under the
rock-arm 113 and the other end thereof en-
gaging a crown-ratchet 118, which is mounted
loosely npon the end of the shaft 111 and pro-
vided with a finger-wheel 119. A coacting
crown-ratchet 120 is serewed against the in-
ner vertical face of the side wall of the base
at 121.  "T'he purpose of spring 117, which has
a constant tendency to lift the segment, is to
partially counterbalance the weight of the
latter, the type-bars, &e., and assist the key
108 1in lifting the same, and the tension of the
spring 1s made adjustable, so that as much
as possible of the weight can be sustained
without rendering the return movement of
the segment too sluggish. The right-hand
pivot - screw 116 engages a threaded hole
formed axially in the serew-shank of the fixed
crown-ratchet 120, -

A ribbon 122 is wound upon spools 123, one
placed at either side of the type-bar system
forwardly of the platen and over the top plate
5, the left-hand spool being carried by the
upper end of a vertical shaft 124 and the right-
hand spool by the upper end of a similar shafs
125. The ribbon extends from the spools

backwardly and upwardly to a ribbon-vibra-
| tor which is made of sheet metal and com-
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prises a vertical T-shaped operating-arm 126,
the cross-arms of the T being folded bhack
uapon themselves at 127 and being provided

~ with upwardly - extending sliding portions

IO

20

128. The lower end of an upright ribbon-

oniding wire 129 is caught in the fold 127,

and its upper end 18 hooked over at 130 to
prevent escape of the ribbon, which is thread-
ed through the opening oreye 131, formed by
the codperation of satd wire with the adjein-
ing vertical plate 128. 'The latter is also pro-
vided with a lateral fold or hook 132, which
sustains said wire. The ribbon is inserted
downwardly between the hook 130 and the
upper end of the plate 128 and rests upon the
hooks 132. Vertical grooves 133 are provided
in the portions 79 and 80 and are engaged by
the plates or slides 128, whereby the ribbon-
vibrator is enabled to move ireely in a verti-

cal direction, but is prevented from sidewise
The grooves 133 are formed by

movemendt. )
a plate133*, whose side edges overlap the cut-

- away rear faces of the uprights 79, to which

30

35

40

50

- a handle 148.

55
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said plate is fixed. Formed integrally with
the plate is an index 133°, which codperates
with a platen-scale-133°,

At its lower end the arm 126 1s formed with
eyes 134 for the reception of a horizontal eross-
pin 135, with which engages the forward slot-
ted end of a vertical vibrating lever 136, the
said arm 126 being forked at 137 to embrace
said lever. The latter is pivoted at its rear
end upon a shoulder-serew 138, which engages
an ear 139, depending from the nunder side of
the top nlate. Aspring 140, whose forward end

s caught under the lever 136, 1s coiled one or

more times abouttheshoulder of thescrew 138
and then extends rearwardly to form an oper-
ating-arm 141, the rear end of which is pivot-
ally connected to the upper end of a two-part
link 142. 'The parts of the link are connected
by a turnbuckle 143, and its lowerend is piv-
oted at 144 to a stud 145, secured upon the

“upperside of the rearwardly-projecting ear 25
= of the universal-bar frame, so that upon the

depression of said frame the link and the arm

141 are drawn downwardly and the lever 136

i1s swung upwardly, together with the ribbon-
yvibrator and ribbon, whose normal position
is just below the printing-point. A stop 146
for the lever 136 is carried on a plate 147, that
is pivoted to the top plate and provided with

146, A pivot 150 is threaded to receivea jam-
nut 152. A stop-pin 154 codperates with the
plate 147 to limit the movements of the lat-
ter. 156 i1s a stop-pin over the spring-arm
141 to limit the upward movement of the lat-
ter. 157 is an offsel to prevent the lever from
being pressed too far. |

It will be understood that the ribbon-vi-
brator does not shift together with the seg-
ment and the type-guide structure and that
both lower-case and capital types strike upon
the same line upon the ribbon. Owingto the

The plate carries asecond stop
149, arranged at a higher elevation than stop

side of the shield 187.

5

viees are enabled to shift vertically without
interference bv or with the ribbeon-vibrator.
The ribbon is threaded between vertieal pins
159 and has at each end an obstruection of a
size to prevent its passage between said pins,
which latter are fixed in a lever 161, pivoted at
162 upon a boss 163, rising fromn the top plate,
and the outer end of said leveris pivoted at
the forward end of a horizontallink 165,which
at its rear end engages a screw 166 on an ear
167% of an arm 167, said arm being pivoted at
168. Aceross-bar 170 unitessaid armn 167 with

asimilararm atthe otherside of the machine,

said arms and said bar 170 forming together
a bail. About midway between its ends the
bailis provided with a slot or opening,through
which projects a horizontal pin 172, which ex-
tends rearwardly from the free end of an arm
which is pivoted by ascrew 174 on a lug 175
on the top plate. To said arm is united a
pendent arm 176, the lower end of which is
hooked at 177, so that by a swinging move-
ment about the axis 174 it may engage the
under side of the arm 35 of the dog-roeker and
intercept the latter in its vibratory move-
ments,

I provide upon the frame in front of the

type-bars a vertical shield 187, whose lower

edge is straight and abouton a level with the
top of the transverse bar 6* and whose upper
edge is curved concentrically with the systen
of type-bars, and also I provide a detachable
supplemental shield 188, whose lower edge 1s
preferably curved at 189 to match the upper
edge of the plate 187 and whose upper portion

is bent over rearwardly at 190 to form a ledge,

the latter being prolonged at each end and
curved to form horns 191, which mateh a cor-

respondingly-curved portion 192 of the top

plate. Upon the rear side of the plate 188,
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nearits ends,aresecured downwardly-extend-

ing fingers 193, which engage the rear side of

the shield 187, and upon the front face of the
said plate 188is provided a third downwardly-
extending finger 194, which engages the tront
By means of the fin-
cers the said plate 188 is held firmly in posi-
tion; but it may be lifted off whenever it 1s
desired to-inspector ¢lean the types and may
then be readilyreplaced. The shield 188 re-
lieves the operator from the annoyance caused

by the dancing of the types as they rise and’

fall in rapid writing. If desired,theinwardly-
extending portion 190 of the supplemental

shield 188 may be extended rearwardly as far

as desired, so as to hide from view as much
as possible the moving type-bars. I have in-
dicated this extension of the shield by dotted
lines at Figs. 1 and 8. Of course said exten-
sion should be so shaped and arranged at
such an elevation as not to interfere with the
swinging movements of the type-bars,
Referring now to Figs. 1 and 9%, the ends
of the fulerum-rod 22 are caught in slots or

depressions 195, formed in the free ends of a
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pair of inwardly-projecting horizontal studs

sliding engagement 133 the type-guiding de- | or supports 196, which are each secured to
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the base by serews 197, which pass through | the latter covers the printing-point, in which

the base and engage threaded holes 198,
formed in the outer ends of the studs. The
rod 22 is held in the slots 195 by screws 199.
The collars 63 are loosely held in place on the
rod by fixed collars 200. Inorder to prevent
vibration of the rod under the stress of the

key-lever action, a fixed bar 201 is placed be- |

neath the rod and parallel therewith, and
from its middle portion a strut 202 extends
upwardly to support the rod. The bar 201

- rests in hooks 203, which depend from the
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studs 196, and 1s secured thereto by screws
204. DBar 201 may be slotted at its ends to
provide for lengthwise aJdmstment thereof,
so as to enable the strut 202, which is plefel-
ably fixed, to be brought to the exact posi-
tion u [1(1@1* the rod 22, and thereby nof inter-
fere with any of the bell-eranks forming part
of the type-bar system.

Inoperation when a key-lever4 is depressed
the universal bar 19 and its suapporting-frame
are forced downwardly about the axis 22,
pulling down the link 32 and extension 53
thereon. The forward pointof the latter first
contacts with the arm 35, as at Fig. 5, and
during the continuance of the downward
moveiment the lower edge of the extension 53
rolls or creeps along the upper edge of the
arm 395 as the latter rocks about the pivot 37
until at the completion of the key-stroke the
rear end of the extension 53 is in contact
with the arm 35, as at Fig. 2, at which time
the purchase orleverage of the finger-key and
universal bar upon the dog-rocker is the least.
During the movement of the arm or lever 35
the u pwrht arm 40 of the dog-rocker swings
forwardly to disengage the don' 41 from and
engage the detent 42 with the escapement-
wheel 43, the dog 41 then stepping forward to
a position opposite the next noteh in the
wheel in the usual way. By the said down-
ward movement of the key-lever the upper
end of the bell-erank 61 pivoted thereon is
caused to swing rearwardly, being guided in
the comb 67, ﬁmd through the Imk 64 swings
the type- bar up to the printing-point to ma,ke
theilmpression. Thetype-barentersoneof the
notches of the guide-comb 82, so that the type
1S properly dneuted into the center guide 78.

During the downward movement of the
universal bar the link 142 is also pulled down
and through the }ibldi[]ﬂ‘ arm 141 vibrates
the lever 136 about 1ts axis 138, thereby rais-
ing the ribbon-carrying fhune the guiding

dwe.s 128 of which slide in the oTrooVves 133
provided upon the parts 79 and 80. The 1*ib-
bon-frameand lever 136 are arrested by either
of the stops 146 or 149, according to the ad-
justment thereof effected by the lever 148.
In case the stop 146 is in active position the
ribbon-frame and ribbon are arrested when
the upper portion of the ribbon covers the
printing-point, or if the stop 149 is in active
position the trame and ribbon are permitted

-

case the contact between the lever 136 and
the stop 149 may oceur at about the time the
type makes its timpression; but in the formenr
case the contact between the lever and the
lower stop 146 occurs during the downward
stroke of the key and before the completion
of the movement of the universal bar and
link 142, and the spring-arm 141 yields to
permit the completion of the movements of
sald link and universal bar.

Upon the relief of the finger-key from pres-
sure the return of the parts to normal posi-
tion is effected by springs 7, 87, 44, and 56.
As the key-lever rises the bell-ecrank 61 and
link 64 move forwardly and the type-bar
drops, the latter entering a notch in the comb
97 when approaching the basket and being
thereby guided to its proper position. The

I universal bar and its frame return upwardly

to normal position, together with the link 142.
The lever 136 and the ribbon-vibrating frame
and ribbon drop to normal position, leaving
the type impression exposed, and the yield-
ing arm 141 comes to a bearing against the
stop-pin 156. The purchase of thespring 44 on

the universal bar is greatestat the beginning

of the return stroke, thus insuring a prompt
return movement of the parts, and gradu-
ally diminishes as the extension 53 creeps
along the upper edge of thearm 35. The up-
per side of the latter comes to rest against
the under side of the bracket 39, and there-
upon the spring 56 operates to cf}mplet-e the
return of the link 32and universal-bar frame
to normal position. At the rearward move-
ment of the upright arm 40 of the dog-rocker

the detent 42 releases the escapeinent-wheel -

43, thereby permitting the latter to advance
one stepor uniil itis arrested by the feeding-
dog 41 in a well-known manner. The move-
ment of the escapement-wheel is effected by
the carriage-rack 47, pinion 46, and shaft 45,
the movement of the carriage being caused
by the spring-drum 51 through the strap 52,
as usual.

When 1t 1s desired to print an upper-case
character, the key 107 1s depressed to vibrate
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the lever 108 downwardly and to cause the. 1:15'

i lower edge thereof to act upon the lever or

arm 109, so as torock the latter downwardly.
The arm 109 rocks the shaft 111, thereby
lifting the arms 113 and through the links
114 shifting the segment 76 upwardly, to-
gether with the comb 32, bar 80, type-guide
78, type - bars 65, the type- basket, and the
springs 37, so that the lower or inner type
upon the barisenabled to print. The spring
117 materially assists the key in liffing
the segment and its connections, thereby
eontububmw to the lightness or ease of the
key toueh. During the shifting movement
of the type-bars the links 64 vibrate about
the pivots 71, the universal joint between the
forward end of the link and the type-bar per-

to move upwardly until the lower portion of | mitting the free vibration of the links at the
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sides of the system.
shift-key 107 from pressure gravity returns

the segment and connections to normal posi--
tion against the tension of the spring 117.

By means of the described adjnsting devices
the tension of this spring may be regulated
80 as to secure as light atouch upon the key as
is consistent with a prompt return of the parts
to normal position.

By the use of the term *‘ front-strike writ-
ing-machine” in the subjoined claims I mean
to include ‘‘visible-writing” - machines, in
which the impressions are made on the front
side of the platen, and do not wish to be lim-
ited to a machine in which the types strike
exactly upon the foremost portion of the
platen or upon a horizontal line passing
through the axis of the platen.

The clatms for the improvements shown
and described relating to carriage-escape-
ment devices have been divided out of this
application and are now made the subject-
matter of my application filed September 11,
1900, Serial No. 29,656, and the claims for the

11 provements l'elethi-ng to the ribbon mech-

anism have also been divided out of this case
and are now made the subject-matter of my

application filed September 10 1900, Serial

No. 30,101. -

What I claim as new, and deswe to secure
by Letters Patent, 18—

1. In atype-writing maehme the combina-
tion with a series of honzoutal key-levers, of
a series of horizontal springs arranged over

the levers, each spring being provided at one

end with a hook to engage its lever, a trans-
verse fixed bar provided with perforations
through which the other ends of said springs
pass, .:md a binding-plate for securing all of
said springs upon sald bar.

2. In a type-writing mldghme, the combina-

tion with a series of horizontal key-levers, of
a series ot horizontal springs arranged there-
over, each spring being provided at one end

‘with means for. engaging its lever, a trans-

verse horizontal channel-barfixed in the ma-

chine, and a series of perforations provided

in said bar, the other ends of the springs be-
ing constructed to pass through said perfo-
mtlons and means for holdmn‘ said ends In
said pelforatlons |

3. In a front-strike type-writing machine,
the combination with a platen, a series of type-
bars, and a series of horizontally-extending

key-levers arranged below the type-bars, of
a series of upright levers pivoted at their

lower ends and operated by said key-levers,
a comb forguiding said upright leversat their
upper ends, and links connecting said up-
right levers to said lype-bars

4. In a front-strike type- wrltmn‘ mdehme
the combination with a platen, of a series ot
type-bars, a series of key-levers extending
rearwardly below the type-bars, a series of
upright levers pivoted to the key-levers,

I -_rlfg
-

Upou the relief of the | brate during the depression of the key-levers,

a comb for guniding the upper ends of said
upright levers, and links connecting said up-
right levers to the type-bars.

5. In a front-strike type-writing machine,
the combination with a platen, of a series of
horizontal type-bars concentricglly arranged
in front of said platen, a series of key-levers
extending rearwardly beneath said type-bars,

a series of upwardly-extending bell-cranks
pivoted to said key-levers, said bell-cranks

being of varying lengths corresponding to the
different heights at which their conunected
type-bars lie, a curved comb for guiding the
upper ends of said bell-ecranks, and links con-
necting said bell-cranks to said type-bars,
said lmks extending over the hubs of the

type-bars, and sadd bell - eranks -bemﬂ' ar-
ranged behind the type-bars.

6. In atype-writing machine, the combina-
tion with a horizontal type-bar and an up-
right operating-lever, of a horizontallink con-
necting the two and provided at one end with
a closed slot whereby it may be disconnected,
said slot being so constructed as- to sustain
thrust or pull in both directions 10uﬂ*1tud1-
nally of said link.

7. Inatype-writing machine, the combina-
tion with-a type-bar and an operating-lever,
of a horizontal link connecting the two and
provided at one end with a closed slot where-
by it may be disconnected, said slot being so
constructed as to sustain thrust or pull in
both directions longitudinally of said link,
and being also so constructed and arranged
that its weight maintains the working end of
the slot in engagement.

8. Ina type-writing machine, the combina-
tion with a horizontal type-bar and a horizon-
tal operating-link therefor, of an upright op-
erating-lever to which said link is connected
by a slot, said upright lever being provided
with a lateral headed pin with which the up-
per end of said slot normally engages, so as
to sustain thrust or pull in either direction
endwise of said link, and said slot having be-
low said lateral pin an obliquely-extending
portion, which terminates at its lower end in
an enlarged portion, through which the head
of said pin may be caused to pass.

9. In atype-writing machine, the combina-
tion of a series of type-bars, a series of levers
constructed tovibrateindifferent planes from
the type-bars, and aseriesof detachable links,
each detachably engaging at one end one of
said levers and engaging at 1ts other end a

shoulder formed upon a stud riveted in the
type-bar.,

10. Ia afront-strike type-writing machine,
the combination with ‘a_series of horizontal
type-bars, of a series of upuu*ht. levers which
viorate in different planes fromthe type-bars
and a series of links directly connecting the
levers to the type-bars, each link being piv-

oted to each lever so as to vibrate in the samex

means for causing said upright levers to vi- | plane therewith and being connected to its
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type-bar by a universal joint, whereby said |
link may vibrate in a diﬁerent.pl-ane*:-from
sald type-bar. | .

11. In a front-strike t} pe-writing mfwhme

‘the combination of a series of type- “bar S, & Se-
extending below the type-

ries of l{eydevel
bars, a series of upright levem connected to
L-he-:ke_}*-level‘s..andi.m_r:—mgetil-.in rear of the

- type-bars, and twisted links pivoted at their

10

. the commbination of a series oflype_bdrs_, i Se-

rear ends to said upright levers and con-
- nected at their forward ends to the Lype bars |

by universal joints. -
12, Ina front-strike type-writing machme

ries of key-levers extending helow the type-

bars, a series of upright levers connected to
‘the key-levers and arranged in rear of the |
type-bars, and twisted detachable links piv-

—-oted at their rear ends to said upright levers

20

and connected at their forward ends to the-- :

type- -bars by universal joints.

18. In afront-strike type-writing ma,ehme

the combination with a platen and a-seriles of |
type-bars, of a seginent upon which said type-
bars are pivotally supported, a bar spanning
sald segment and attached at its ends to the
ends of the segment, type-bar-operating links

- arranged between the segment and the span-

30

ning b.:w and a center type-guide secured
upon said bar in front of the pl.d,teu

- 14. In a front-strike type-writing machine,
the combination with a platen and a series of

- type-bars, of a segment upon which said type-

35
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45

bars are pivotally supported, a bar spanning

sald segment and attached at its ends to the

- ends of the segient, type-bar-operating links

arranged between the segmment and the span-

ning bar, and a center type-guide formed in-

tegrally with said bar and extending toa point
in front of the platen.

15. In a front-strike type-writing machine,
the combination with a platen and a series of
type-bars, of a shifting segment upon which
sald type-bars are pivotally supported, a bar
spanning said segment and attached at its
ends to the ends of the segment, a pair of up-
rights carried centrally by said bar, shifting
links for operating the type-bar arranged be-
tween said segment and said spanning bar,
connections from said iinks to the key-levers,
and codperating type-guiding devices carried

- by the upper ends of said uprights.

55

60

16. In a frout-strike type-writing machine,
the combination with a platen and a series of
type-bars, of a shifting segment upon which
sald type-bars are pivotally supported, a bar
spanning sald segment and attached at its
ends to the ends of the segment, shifting
links for operating said type-bars and ar-
ranged between said segment and said span-
ning bar, bell-cranks, key-levers, a pair of
uprights carried centrally by said bar, and
coOperating type-guiding devices carried by
the upper ends of said uprights, said uprights
being formed integrally with said bar.

17. In a front-strike type-writing machine,

668,730

“a shifting segment upon which blley are piv-

otally suppmted a bar spanning said seg-

ment and secured at its ends thereto, bl]lft~
Ing links connected to said type-bars and ar-
muged between said segment and said span-
‘ning bar,

key-levers, connections from sali¢d
]{ev-levm to said links, a center guide car-
ried by said bar, and a curved fru_ldmﬂ‘ comb

“alsocarried by S&idi baran (11_:;1,1*1';-1- nged .bet-ween
“the type-bar hubs and said center guide.

18, In a type-writing machine, the combi-

nation with a series of type-bars, of a curved
~wire upon which said type-bars are pivoted,
a segiment provided with a curved slot or
oroove in which said wireisseated, and means

bem 1ng against the ends of said wire for fore-
ing the lfm;tel agalnst its seat in said groove.

19, Tn a type-writing machine, the GOII]bl-'_
muuion with a series of Lype-bars,'of a curved

wire upon which said type-bars are pivoted,

a segment provided with a curved slot or

croovein whichsaid wireisseated, and screws
bem ing against the ends of said wire for fore-

1nfr the LHIBI‘ against its seat in said groove.

| 20_. In a type- wntmt? machine, the cmnbi-

nation with a series of type-bars, of a curved

wire upon which said type-bars are pivoted,

a segment provided with a curved slot or
groove 1n which-sald wire is seated;

and di-

FAS,
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agonally-arranged opposing screws bearing

-against the ends of said wire for fmmng the
latter against its seat in said groove.

o1. In a front-strike type-writing machine,

‘the combination with aseries of ty’*pe -bars piv-

- 100

oted at their rear ends, of a series of springs

connected at their rear ends to the type-bars
and at their forward ends to an adjustable
device,
springs may be regulated.

22. In a front-strike type-writing machine,
the combination with a series of type-bars, of
a segment upon which said type-bars are piv-
otally supported at their rear ends, horizon-
tal rods attached at their rear ends to the
segment, a device carried adjastably upon
the forward ends of said rods, and a series of
springs connected at their rear ends to the
type-bars and at their forward ends to said
ad]uet@ble device, whereby the tension of all
of the springs may be regulated.

- 23. In a front-strike type-writing machine,
the combination with a series of type-bars, of

a segment to which said type-bars are pwoted

at thelr rear ends, a palr of horizontal rods
extending forwardly from said segment and
threaded at their front ends, a type-basket,
a pairof brackets secured to said type-basket
and engaging sald rods, nuts engaging the
threaded portions of said rods for holding the
type-basket at any adjusted position thereon,
and a series of springs connected at their rear
ends to the type-bars and at their forward
ends to said type-basket.

24. In a front-strike type-writing machine,
the combination with a series of bype-bars piv-
oted at their rear ends, of a series of springs

the combination with a series of type-bms, of | connected at their rear ends to the type-bars

whereby the tension of all of said

ros
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and attached at their fmwald ends to a se- |

ries of fingers, each of which may be inde-
pendently adgus,ted |

25. In a frount-strike type- wntmfr maehme,
the combination with a series of type-bars piv-
oted at their rear ends, of a series of springs
connected at their rear ends to the type-bars
and attached at their forward ends to a series
of flexible fingers each of which may be in-
dependently ac’msted said fingers being
formed npon the lower edge of an a,djusmble
vertical plate, whereby all of said prIH“S
may be adjusted simultaneously.

26. In a front-strike type-writing machine,
the combination with aseriesof type-bars plv-
oted at their rear ends, of a type-basket, a
vertically - arranged plate secured to the
basket, a series of notches formed upon the

_upper edge of said plate for guiding the types
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to their positions in the b&sket and a series
of springs counected at their rear ends to the
type-bars and at their forward ends. to the
lower portion of said vertical plate.

27. In a front-strike type-writing machine,
the combination with aseries of type-barspiv-
oted at their rear ends, of a center guide ar-

ranged in proximity to the printing-point, a

ounide-comb arranged between the type-bar
hubs and said center guide; a type-basket,
and a comb for guiding the returning type-
bars to their positions in said basket.

28. In a front-strike type-writing machine,

the combination with a series of horizontal
type-bars, of a basket carrying a pad, and a
sound-muffling pad arranged below the basket
and bearing thereagainst.

29. In a front-strike type-writing machine,
the combination with a series of type-bars, of
a curved type-basket carrying a pad, means
for supporting said basket, and a pair of

wedge-shaped pad devices supported below.

said basket and adjustable toward and away
from each other to effect a contact between
said pads and the basket.

30. In a front-strike type-writing machine,
the combination with a eurved type -bar de-
ket and its supporting means, of a pair of
wedge - shaped blocks provided with pads
adapted to coact with the under surface of
said basket, extensions upon said blocks pro-
vided with slots, screws engaging said slots,
and a cross-bar.

31. In a front-strike type-writing machine,
the combination with aseries of shifting type-
bars, of a series of upright levers which vi-
brate in different planes from the type-bars,
and a series of links directly connecting the
levers to the type-bars, each link being piv-
oted to each lever so as to vibrate in the same
plane therewith and being connected to its
type-bar- by a universal JOIHE whereby said
link may vibrate in a different plane from
sald type-bar.

32. In a front-strike type-writing machine,
the combination of a series of shifting type-
bars each provided with a plurality of types,

type-bars, aseriesof uprightleversconnected
to the key-levers and arranged in rear of the
type-bars, and twisted links pivoted at their
rearends tosaid upright leversand connected
at their forward ends to the type- bdlS by uni-
versal joints.

33. In a front-strike type-writing maehme
the combination with a platen, of a series of
shifting type-bars each provided with a plu-
rality of types, and a center type-guide ar-
ranged in proximity to the platen and con-
strueted toshift simultaneously with the type-
bars.

34. Ina fr(mt strike type-writing machine,
the combination with a platen and a series ot
type-bars each provided with a plurality of
types, of a shifting segment upon which said
type-bars are pwotaﬂly supported, and a cen-
ter type-guide carried by said segment and
shifting therewith.

35. I_n a front-strike type-writing machine,
the combination with a cylindrical platen and
a series of type-bars each provided with a plu-
rality of types, of a shifting segment upon
which said type-bars are pivoted, and a type-
cuide rigidly secured upon said segment, the
6011%1 uction and arr anﬂementbemﬂ‘sueh bhmt
the type-guide in each of 1ts &hlfted positions
lies close to the periphery of the platen.

36. In a front-strike type-writing machine,
the combination with a platen and a series of
type-bars each provided with a plurality of
types, of a shifting segment upon which said
type-bars are pwoted a bar spanning said
segment and attached at its ends to the ends
of the segment, and a center type-guide se-
cured upon said bar in front of the platen.

37. In a front-strike type-writing machine,
the combination with a platen and a series of
type-bars each provided with a plurality of
types, of a shifting segment upon whieh said

type-bars are pivoted, a bar spanning said

segment and attached at its ends to the ends
of thesegment,and acenter type-guide formed
mtegrally with said bar and extending to a
point in front of the platen.

38. In a front-strike type-writing machine,
the combination with a platen and a series of
type-bars each provided with a plurality of
types, of a shifting segment upon which said
type-bars are pwoted a bar spanning said
segment and attached at its ends to the ends
of the segment, a pair of uprights carried
centrally by said bar, and codperating type-
guiding devices carried by the upper ends of
sald uprights.

39. In afront-strike type-writing machine,
the combination with a platen and a series of
type-bars each provided with a plurality of
types, of ,a shifting segment upon which said
type-bars are pivoted, a bar spanning said
segment and attached at its ends to the ends
of the segment, a pair of uprights carried
centrally by said bar, and colperating type-
ouiding devices carried by the upper ends of
said uprights, said uprights being for med in-

a series Of key-levers extending below the | tegrally with said bar.,
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40. In a front-strike type-writing machine,
the combination with a series of type-bars, of
a shifting segment upon which said type-bars
are pivotally supported at their rear ends,
horizontal rods attached at their rear ends to
the segment, a device carried adjustably upon
the forward ends of said rods, and a series of
springs connected at their rear ends to the
type-bars and at their forward ends to said
adjustable device, whereby the tension of all
of the springs may be regulated.

41. Ina front-strike type-writing machine,
the combination with a series of shifting Lype-

‘bars, ofa curved shifting type-basket carrying

a pad, means rfor supporting said basket, and
a pair of wedge-shaped pad devices support-
ed below said basket and adjustable toward
and away from each other to effect a contact
between said pads and the basket.

42. In a type-writing machine, the combi-
nation with a platen and a series of type-bars
each provided with a plurality of types, of a
shifting mechanism, including a transverse
shaft, a spring coiled around said shaft and
connected theretoat one end, a ecrown-ratchet
mounted loosely upon said shaft and con-
nected to the other end of said spring, a co-
acting crown-ratchet provided with a thread-
ed portion whereby it is serewed into the
framework, a pivot-screw passing axially
through said stationary erown-ratchet and
supporting one end of said shaft, and a co-
acting pivot-screw engaging the framework
and supporting the other end of said shaft.

45. In a front-strike type-writing machine,
the combination with a platen, a series of
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type-bars, and an upwardly-shifting segment

apon which the latter are pivoted, of a trans-
verse shaft connected to said segment, a
spring coiled around said shaft and connect-
ed thereto at oneend, a crown-ratchet mount-
ed loosely upon said shaft and connected to
the other end of said spring, a coacting
crown-ratehet provided with a threaded por-
tion whereby it is serewed into the frame-
work, a pivot-screw passing through said sta-
tionary crown-ratchet and supporting one end
of said shaft, and a coacting pivot-screw en-
gaging the framework and supporting the
other end of said shaft. -

44" In a front-strike type-writing machine,
the combination of a series of type-bars 65,
pivoted at their rear ends, a curved type-rest,
plate 187, and plate 188 detachably supported
above said plate 187.

45. In a front-strike type-writing machine,
the combination of a series of horizontal type-
bars 65, a curved type-rest, plate 187 whose
upper edge is curved, and a detachable plate
153 arranged thereabove and curved to cor-
respond, its upper edge being bent over rear-
wardly to form a ledge, and fingers 193 and

194 fixed upon said upper plate.

Signed at the borough of Manhattan, in the
city of New York, in the county of New
York and State of New York, this 18th day
of June, A. D. 1900.

JACOB FELBEL.

Witnesses:
K. V. DONOVAN,
FLORENCE KEELING,.
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