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UNITED STATES PATENT OFFICE.

RICHARD W. UHLIG, OF RUTHERFORD, NEW JERSEY, ASSIGNOR TO EMERSON TYPE-
WRITER COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF MAINE.

PRINTING MECHANISM FOR TYP’E-WRITERS.

_ Specification of Letters Patent.

Application filed December 18, 1808, Serial No. 468,135,

To all whom it may concern: o

Be it known that I, Ricaaro W. Unr, .|
a citizen of -the United States, residing at
Rutherford, in the county of Bergen and .
State of New Jersey, have invented certain '
new and useful Improvements in' Printing
Mechanism for Type-Writers, of which the :
following is a specification. : '

The principal object of the present inven-
tion is to so construct and combine the vari- ;
ous devieés comprisihg the printing mechan-
ism of a visible writing typewriter that the-
key action of the individual keys will be i
equalized from end to end of the several
banks of keys, and so that the key action of
all of the banks will likewise be equalized.
In this manner each of the keys will require :
the same stroke or blow to produce an equal
impression on the paper, whereby the result-
ing action of the type will be uniform, and
the impressions registered on the paper will !
be even throughout. This, of course, results '
in a much clearer and neater copy than
would result from a machine in which some
of the type strike the paper with more force !
than others. Every essential portion of the .
printing mechanism is devised with respeet
to this principle of operation, and the key -
levers, key lever springs, key lever stops, .
cranked type bars, universal bar; and other |
portions. of the mechanism, are all propor-
tioned and combined together in such man-
ner as to equalize the resulting action of the
machine as a whole.

The invention relites to the construction ,
of the individual elements above named, as :
well as others to be hereinafter referred to,
and to their-combination and coérdination
in the manner to be hereinafter described.

The invention further velates to the con- -
struction of the type bars themselves and to :
the method of nesting them together in order

to secure equalization of the stroke; as well :

as lightness of construction, perfection of
action, and rigidity in mounting; and also
to the guideways provided for centering
each of the type heads so as to register its
stroke in the exact spot.intended on the print-
ing line. The object of the guideways is to |
prevent any imperfection in the stroke which -
might result from distortion of the type bar .
due to lack ofisuflicient rigidity, or to vibra- :

the action of the guideways which hold the
type head rigidly at the moment it strikes
the paper on the platen, whereby a firm even
blow is registered and all vibratory move-
ment avoided.

The invention further relates to the means
provided for vertically shifting the type bar

" frame to bring any one of three styles of -

type into register with the printing line;
and to the machine as a whole and the indi-
vidual parts thereof. :

Further objects will appear from a de-
tailed description of the invention, which

cousists in the features of construction and

combination of parts hereinafter described
and claimed. _ '

In the drawings, Figure 1 is a top or plan
view of the printing mechanism of a type-
writer, showing one of the type shields re-
moved to expose the nested type bars; the
platen, and the feeding mechanism being
removed from the machine; Fig. 2 a longi-
tudinal sectional view through the center
of the machine, from front to rear;.Fig. 3
a front elevation of the type frame, showing
the tvre nested therein on the left hand side,

and showing in dotted lines the journal-

sockets on the right hand side; Fig. 4 a lon-
gitudinal sectional view through the frame,

showing on one side the variations in the

position of the cranks of the type bars; Fig.
5 a sectional elevation, taken on line 5—3 of

" Fig.-2, looking in the direction of the arrow;
Iig. 6 a face view of the universal bar; Fig.

7 a face view of the key lever stop bar; Fig.
8 a sectional view, taken through the ma-
chine fraom front to rear near the left edge
thereof, and showing the vertical shifting

© mechanism for the type bar frame; and Fig.

9 a set of three keys, showing the relation
of the keys to one another.

The machine as a whole is built into a
framework which comprises a flat top wall
10 of rectangular shape, which is cut away

" in front to provide space for three banks of
+ keys.
' paix of side walls 11, which are earried for-

The framework further comprises a

ward in front .of the top wall in the form

‘of extensipns 12, which 'are eonnected by

means of a front rail 13 forming an inclo-
sure, of the usualcharacter, for the keys and
key levers. The side walls are connected by
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tion or original or acquired imperfections in | means of front and rear eross walls 14 and
the mounting for the type bar, all of which | 15, respectively, and the framework as a
variations from the normal are prevented by | whole is mounted upon cushion feet 16 suit-
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“ably p0s1t10ned to prowde a firm support

for the machine.

The keys are arranged in three banks, an
upper bank, ‘an intermediate bank, and a
lower banlk; although the invention is not
limited to the employment of three banks,

since four banks or any other number might’
-be;used.

In.view of the fact that three
banks of keys are employed, it is necessary
to employ key . levers “of . three different
lengths,—a series of short key levers 17, in-
termediate key levers 18, and long key levers
19, best shown in Fig. 9.  All of- the key.
levdrs are pivoted, at theu' inner ‘ends, to a
transversely extending key lever rod 20,
which extends from side to side of the ma-
chine and has its ends rigidly- entered and
held within the side walls of the framework.
Each of the key levers-is provided with an

upturned forward end 21, which receives a -

button 22 of the usual character; and the

" upturned ends of the key levers composing
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_the three banks are of a length to-afford a

stepped arrangement for the banks of keys,
the short key levers terminating in the upper
inner bank, the intermediate key levers in
the intermediate bank, and thé long key
levers in the lower outer bank. Each of the
lgvers is entered through an individual guide
slot 23 which is cut back from the lower edge
of the front cross wall 14, which arrange-
ment maintains the bars in transverse aline-

‘ment with the rod upon which they are

.-mounted and prevents any interference one’
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- upwardly projecting arms 25, 26, and 27,
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with the:other.. The long, intermediate, and
short key levers are of bell crank formation
and are provided, at their inner ends, with

respectively, which are of varymg length,
as best indicated in Fig. 9, the long, inter-
mediate, and short arms bemg formed on
the long, intermediate, and short levers, re-
spectlvely

“The inner angle of each of the key levers
is extended to form a prong 28, and. the
prongs of the short, mtermedlate, and long
levers are prov1ded with lower, intermedi-
ate, and upper bosses 29, 30, and 31, respec-
tively, as best shown in Fi 1g. ’9. The prongs

of the key levers operate within slots. 32 in a

cross gmde flange 33 which depends from
the top wall of the framework and extends
in parallel relation with and slightly to the
rear of the front cross wall 14, as S best shown
in Fig. 2. Immediately in front- of the

-guide ﬁange 33 is located a universal bar
34, the peculiar shape of which is shown in-

Fl 6. The universal bar 34 is provided,
on 1ts upper edge, with. three eyes 35 em-
bracmg a rod 36 which serves to hinge the
universal bar at its upper edge and permlt
the bar to be swung back under the pressure
imparted by the key levers. The lower edge

of the universal bar is cut away to provide

long, intermediate, and short prongs 37, 88,

and 39, respectively; and the key levers are
mounted on their rod in suitable position to
bring the lower bosses 29 on-the short levers

.into engagement with the long prongs 37;

the intermediate bosses 30 on the intermedi-
ate levers into engagement with the -inter-
mediate prongs 38; and the upper prongs 31
on the long levers into engagement with the
short prongs 39 of the universal bar. The
arrangement is such that by depressing one

‘of the upper keys witli its short lever a given

distance,. as, for instance, half an mch, a

greater angular degree of ‘movement will be

1mparted £6 the lower boss 29 than will be
imparted to the upper boss 31 by an equal
depression of one of the long key levers.

Inequality of ‘movement, however, is com-

pensated -for partly by the fact-that the
lower bosses 29-on the short levers are closer
to the pivotal point than the upper bosses 31
on the long levers; and the resulting action
is further equahzed in view of the fact that
the lower bosses contact the long prongs 37
which are farthest from the axis of move-
ment of the.universal bar, while the upper
bosses 31 contact the short’ prongs which are
closest to the axis of movement. By the ar-
rangement 'above described, inequalities of
movement in the universal bar. which other-
wise would result frow differences in the
lengths of the key levers, are equalized, and
likewise tie stroke or blow required to actu-
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ate the individual keys of different banks

will ‘be madé uniform.

-At a point.to ‘the rear of the key levers,
and in substantlally the vertical plane of the
printing line, is located a vertically movable
type. bar frame, as best shown in Fig. 3.

‘The type bar frame is formed in two sec-

tions or halves, each of which comprises a
lower horizontal rail 40 and an upper diag-
onally extending rail 41 having in its upper
edge steps 42. The upper and lower rails
are connected by means of vertical inner.and
outer rails 48 and 44, respectively; and, in
order to provide for ease i assembling; ‘the
upper and lower rails are provided with
journal recesses 45 and 46, respectively, -
which recesses, when the palts are assem-
bled, are covered and inclosed by means of a
frame plate or housing 47, of the same shape
as the frame section, which is screwed or
otherwise secured to the face thereof. The
inner rails of the two frame sections are con-
nected by means of a cross head 48 which
has secured thereto an upwardly extending
yoke 49 which carries on its cross head a

.type bar guide 50 which is of forwardly

opening V-formation comprising rearwardly

-converging side arms 51 which converge to-

gether in the center, at which point is a pin
hole 52, the function of which will herein-
after appear.  The frame sections serve as a

“mounting for two groups or sets of type bars

which are adapted to nest together: -
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45
“ . type blocks will swing in a horizontal plane;

088888 | a3

Each of the type bars comprises a vertical | the blow is struck by the type. In a certain
rock shaft portion 53, the upper and lower ; prior construction, type bars were employed,
ends of which are journaled within the jour- . the intermediate sections of which extended

nal sockets 45 and 46, respectively, and the

- intermediate portions of which are provided:
with cranks 54.. The rock shaft portions of

. the type bars will decrease uniformly from
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‘the center toward the end of each group of

type bars, as shown in Fig. 3. Each of the

type bars further comprises a flattened inter- !
mediate portion 55, which intermediate por-.

tions carry,at their outer ends, vertical type
carrier heads 56 very nearly equal in length
from end to end of the group, which type
carrier heads serve as a mounting for type
blocks 57 which carry the usual large and
small letters and figures, punctuating marks
and other characters required in typewrit-
ing.
grzdually increasing length from the inner
to the outer end of the group and extend at
differing angles with respect to the several

pivotal points‘as best shown-in Fig. 1. - In-

that figure it will be noted that the innertype

-bar§ have their ‘intermediate . sections ex-

tended back and away from the: printing
point, and that the outer intermediate type

bar sections ‘extend forwardly toward :the

printing point, as-compared with the axes

of movement in the two cases, and that the

remaining iptermediate type bar sections ex-

- tend at uniformly:varying angles between

" the. extremes presented by the inner and

outer type bar sections. This arrangement
brings the vertical type carrying heads into
tha alinement sk.own, and tends to equalize, in

- o 'far as possible, the distance traveled by

40

each of the type carrying heads in its swing

.from normal position'to printing position:
‘With the parts in the position shown, the in-

- ner heads will swing through an arc having
" a shorter radius but much greater angle than

the outer heads, although the distance trav-
eled will, of necessity, be somewhat less. All
of the type bars are arranged so that the

F ‘and,,in view of the fact that the type carry-
“ ihg" hedds are all of substantially equal

“length, and, in view of the fact that the
' upper ends of the rock shaft portions are of

varying lengths and are arranged in stepped
fornlant%()n, it follows that the intermediate
portiens of the type bars must extend diago-

"nally upward from the type bar frame to the
- point of connection of the type carrying
~heads.. Furthermore, the fact that the sec-

~tions of the type bais are flat enables them

. ~'to nest closely together in overlapping posi- |
"+ tion, which resiilfs in a very light-and com-
-pact_structure. - Furthermore, the flattening
:‘of the intermediate sections brings their
i greatest dimension in transverse relation

66~

with respect to the plane of their type sur-

faees, so that-the bars are heavily reinforced.

against bending, twisting or vibration when

The intermediate sections 55 are of

1

horizontally, and the type carrying heads of
which were of varying length and arranged
in- stepped . formation, but the present ar-

76

rangement is much superior, in that it re-

i sults in a-much stiffer and lighter bar, and

at the same time tends to more nearly equal-
ize the weight between the inner and outer
bars-than was previously possible. _

The type bar- frame 1s slidably mounted
within vertical: guideways 58 on the inner
faces  of the.side walls of the framework,
which permits vertical adjustment of the

‘frame, carrying the entire number of type

bars by means of shifting:levers to be here-
inafter described. :

"The inner arms of the key levers ure con-
nected with respective type bars by means of
links §9, whick links consisv of hooked inner
and outer sections 60 and 61, respectively,
connected by means of right-and-left-thread-
ed turnbuckles 62, whereby the tension of the
bars can be regulated. The inner sections of-
the links are loosely hooked around the re-
spective ‘cranks, and the outer sections arve
hooked through holes in the ends of the type
lever arms. = The links are arranged to pro-
gressively and forwardly converge toward

‘the center of the machine and are arranged
in groups of three in accordance with the ur-

rangement of the Keys in three banks. = Fur-
thermore,; the inner arms of the key levers,
although arranged in groiips of three, of va-
rying - lengths, gradually increase in length
from the sides of the machine toward the cen-

ter, so that the inner arm of the long center

key lever will be longer than any of the oth-
ers, and. will ‘engage its link at the greatest
distance from the pivotal point of. the lever.
The cranks, instead of lying -in the same
plane, when in normal position ’lie in uni-
formly varying planes, as best shewn in' Fig.
4. 'The outermost crank of each group-of
type bars lies in parallelism with the trang-

{-verseé plane of the machine, while the center-

ntost crank, when in normal position, les at
an angle about 45° behind such plane, the
intermediate cranks being arranged at vary-
ing angles between these two extremes. The
result of this arrangement is that, when one
of the outermost keys is depressed and itslink
drawn forward, the initial pull of the link
will 'be -at substantially right angles to the
erank; ang the outer and heavier type bar:
which has the greatest length of tratel; will
receive an initial pull or impulse vith the
crank.at right angles to the pull and in the
best position to overcome the initial inertis
of the heavier type bar, . Toward the end of
the stroke, after the bar has acquired its in-
itial momentum, it'is desirable to relieve the
pull onthg crank and thereby diminish the-
acquired momentum of the type bar when the
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impression is struck. The arrangement is
one which accomplishes this result in view of
the fact that toward the end of the stroke
the crank wiil be swung almost to its dead
center position, so thgttoward the end of the
stroke the pull of the link will be practically
eliminated. In the case of the innermost

- type bars, which are the lightest and which
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have the least movement, 1t is desirable to
start- more gradually and end up with the
momentum acquired in order to compensate
for the difference in weight in the bars; and
the drrangement is one which accomplishes
these results, in view of the fact that, at the
beginning of the stroke, the crank. will lie be-
hind its position of greatest efficiency, which
will be reached when the crank is drawn to
right angle relation with the link, and the
stroke will-end with the crank in a position
at a substantial angle to the link, so that none
of the momentum acquired in the earliest
stages of the stroke will be lost at the time
the blow is struck. , :

The crank arrangement, together with the

variable angles at which the intermediate

sections of the type bars are set, serve in part

to equalize the action of the key mechanism.

Further equalization is secured by the ar-
rangement of the key lever spring plate
63, which is in the form of a flat plate,
screwed or otherwise secured to the top wall
of the framework at a point where the lat-
ter is cut away to expose the material mech-

anism of the machine. The spring plate is

provided with a plurality of depending
springs 64, which are arranged in groups of
three of varying lengths, as best shown in
Fig. 5. The prongs of these groups increase
in length from the center toward the ends
while retaining their group arrangement

as regards the length of the prongs com-.

posing each individual group. The prongs
are struck down at an angle with respect
to the body of the plate, which is held in

position by means of a clamping bar 65, and’
each of the prongs engages the front edge -

of the inner arm of the adjacent key lever.
The arrangement is one which brings the

- longest. inner arm of each group of three

levers into engagement with the shortest
prong of a group of three prongs on the
spring plate. This arrangement is main-
tained from side to side, the lengths of the
individual prongs -composing each - group
being increased from the center to the sides
co-incident with the decrease in the lengths
of the type lever arms from the center toward

the sides of the machine. This spring ar-.

rangement further serves to aid in equal-
izing the action of the keys in that the long-
est arms, which control the movements of the
inner, lighter type bars, will engage the
shortest and most rigid spring prongs, and

‘the shortest arms, which control the move-

ments of the outer, heavier type bars, will

engage the longest and most resilient spring
prongs. This puts a greater spring resist-
ance on the inner type bars, thereby retard-
ing their swing to coémpensate for their
lesser weight and distance of travel. By
arranging the prongs in sets of three, the
variant action which, unless otherwise coun-
teracted, would result from the difference
in length of the three key levers composing
a group, is in a measure counteracted, and
likewise a heavier spring temsion is main-
tained against the center groups of key
levers than against the outer groups of key
levers, so that the variation from side to side
of the machine will be equalized. As a fur-
ther means of equalizing the action of all
the keys, a stop bar 66 is provided, the for-

‘mation’ of which is shown in Fig. 7, which

bar is provided, at its ends, with hangers
87, which are screwed to the front wall of
the framework and serve to hold the body
of the bar in transverse relation with respect
to the entire series of key levers. The act-
ing edge 68 of the stop bar is notched to
provide a step formation in groups of three,
and the general arrangement is one which

-raises the stop surfaces of the stops com-

posing the center groups to a higher level
than the surfaces of the stops composing the
outer groups, whereby the throw of the
centér keys will be shorter than the throw
of the outer keys.« Furthermore,”the group
arrangement is desirable in order to per-
mit the short key levers, which are struck
from a point relatively close to their axes, to
have a movement through a greater angle

than the long or lower key levers which

are struck from a position at a greater dis-
tance from the pivotal point. This arrange-
ment equalizes the length of stroke required
to depress any one of a group of three levers.

" The return movement of the key levers is
regiilated by means of a rubber covered stop
bar 69-which extends across the machine im-
mediately above the entire set of key bars
and holds them i1 normal position.

The inner ends of the link sections 60, im-
mediately in front of their point of connec-
tion with the cranks, are entered between
steadying rods 70, which extend from side to
side of the machine and serve to prevent
vertical displacement and consequent inter-
ference of the bars while allowing free lon-
‘eitudinal ynovement. ) .

In addition to the key lever springs which
have been previously described, each of the
rock shaft sections of the type bars is pro-
vided, at its upper end, with a small coil

_spring 71, as shown in Fig. 8. The function

of these springs is to hold the type bars in
normal positior.. If desired, the tension of
these springs could be graduated, although
such graduation is not necessary wheére the
other means herein described for equalizing
the action have been provided..
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Each df the vérbieal‘type bar heads is.pro-

~vided 'with 'an-inwardly -projecting pointed

:pin 72, ‘which, ‘when ‘the bar -is-thrown to

-printing position, is adapted to-enter ‘the
hole 52 between the arms of the:V shaped
-guide 50, so that.the moment the impression

18 -struck the type ‘bar ‘head will be held

10

20

‘rigidly against vibration or side play, being

guided to position between the side arms and

‘held in position by ‘the register of the pin

with the guide hole. .

‘The type bar “heads are maintained 'in
their normal or retracted position by means
of type head rests 73 provided:with leather
buifers- 74 which cushion the type bar heads
as they -ave thrown back to normal position.
The type head rests are held elevated -and

‘rigidly -supported by -outwardly converging

braees:75,'and 76, which terminate in-a head

‘77 connected with the-upper stepped rail

- -of* the type bar'frame near-its outer end, the

inner-end “#8-6f the type head rest 78 being
directly eonnected 'to the upper:end of the

-inmer vertical rail'43'of the type bar frame.
25 .

"The type bars are-screened -and: protected
by means of shields T9-of suitable configura-
tion to overlie the entire group of:type bars

"avhen -in: their retracted -position.

30

The type bar “frame is -adapted 'to -be
thrown either above or below its'normal cen-

~ter-position,-in order:to’ bring-either: capitals.,

40

45

or’ punctuation marks into register with the:
printing line, by means of “suitable :lever
mechanism of the following -charaeter. ‘In
view of the generally increased printing-sur-

face of capital type, as.compared with-type
formed to imprint -punctuation -marks - or
similar characters, it is desirable to‘have the

capitals formed on the. type blocks ‘in rthe
lowermeost, position with:the small letters-oc-
cupying the center nermal pesitien and the
punctuation marks occupying- the upper po-
sition. ~This brings -the capitals closest ‘to:

‘the angle at the lower end of the typr bar
‘head -and -closest to the :guide pin. This is

"the point of greatest rigidity, so'that the
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. hardest stroke ~will- be registered at this
point, whichis desirable.in view of the in-

creased surface.aréa of the capitals as-com-

-pared with the small letters or:punctuation
‘marks. The machine is, therefore, arranged
to elevate the type bar frame when -it:is de-

sired to make a shift for-capitals, and this

-elevation is accomplished by means of an,
elevating shift lever 80 which is pivoted to

the 'kéy bar rod 20, and-terminates, at its

forward end, in an upturned button key 81

similar-in general appearance and arrange: .
ment to-the-remaining keys. The innei énd
82 of‘the lever 15 hooked, as shown in Fig. 2,
and “overlies a pin 83 mwardly -extending -
from the end of a bell crank lever:84, wi ~h
is rigidly mounted on a rock shaft-85. i
upper-arm 86.of the bell erank lever is slot-
ted at its end and: engages a pin -87 which

5

‘inwardly projects ‘from ‘the side rail 44 of
“the - vertiedl -movable type bar frame, as
‘shown in Fig. 3. "When the key 81 is de-
-pressed -the ‘hooked end 82 of the lever will

‘be-elevated, thereby causing the hooked end-

to:ride over the pin: 83 -and causing the lat-
ter to-swingrtoward the rear. This move-
~ment -elevates the slotted upper arm 86 of
:theflever and: lifts the type bar frame, which
‘lifting -movement is assisted by the action
of-a-pair of coil springs 88, the lower ends
-of-which are secured to the sides of the type
*bar-frame,-and the upper ends of which ave
‘hooked -around the lowermost bar 70. In

order to equalize the movement on opposite-

sides of -the: type bar ‘frame, the rock shaft
‘85 is'provided, on its opposite end, with a
lever-arm, not shown, which is exactly like
“the-slotted. arm 86 previously-described.
The lowering of the'type bar fxame is ac-
complished : by means of a lowering.shift
“lever -89, -which : terminates, at its forward
end, in-a-key 90,and the rear inward end of
‘which “slightly overlies'the pin:83 on the

tbell cranklever 84. As the key 90 is de--

pressed,-the inner end of the lever 89 will
be-elevated away from :the pin -83, which
~will-allow -gravity to-act-and- permit the type
-bar “franie to-déscend -against the tension of

‘the :springs 88 -and ‘will - permit the pin' 83 ¢

‘on “the:enl ' of ‘the lower -arm of the bell
-crank lever 84 to-swing outwardly and.up-
wardly runder  the lever 89, ‘Each of *the
-shifting levers is provided with an upwardly
-extending finger 91, and each of the fingers
'is -engaged by a forwardly extending coil
-spring 92 whieh is secured. to a-suitable pox-
‘tion -of 'the -framework. "When the depress-
-ing dever is released, the spring 92, acting
con~the finger ‘91 of the lever, will -throw
-dowh' the mner end of the lever -89 against
‘the;underlying pin 83, which-will be moved
‘back to'the normal position shown in Fig. 2,
‘whichi -movement will ‘raise the type bar
“frame, -assisted by the springs-88, until it
‘has assumed its mormal or intermediate po-
sition. ‘Fig. -8 disgrammatically shows the
“élevating -shift ‘lever in ‘full lines, and the
depressing $hift lever in dotted lines, the
key -on-each -of tthe :levers being depressed
to its lowermest pesition: : .
In-use,”when any one of the keys is de-
pressed; the link arm-on the key lever will be
drawn forward, which moves the link and ex-
erts a pull on:the cranked portion of the in-

tended: type bar. The nature and extent of .
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the piill-will be determined in.each case by the -

innitial ‘position of the crank, by the length
and position of the key lever, by. the tension

of -the spring prong with which it coacus, 1:4

by 'its -action -against the universal bar, by
the -position of the stop -which limits ‘the
movemerit of the bar, and by the shape and

position of ‘the type bar itself. \ Fach of
these factors is to be determined with special

130



3

10

15

20

reference to the bank in which the key is
located and the position of the key in such
bank. By proportioning and arranging the
various elements which combine to regulate
the stroke of the bar, it is possible to equalize
the action of all the type bars and impart
to each one the desired stroke action. Fur-
ther equalization can be effected, if desired,
by weighting the innermost bar or bars in
such s manner as to give the bars a more

‘nearly equal weight, although it is desirable,

for obvious reasons, to keep the weight of
all the bars at a minimum and secure the

' equalization by the regulation of other fac-

tors which determine the character of the
stroke,
circle each of the rock shaft. sections of
the type bars are intended “to hold the
bars -in_normal or retracted position re-
gardless of the action of the spring prongs.

*In order to shift the type bar frame ver-
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tically, .it. is desirable that the- hooked
inner ends of the links encircle the cranks
of the type bars, when in normal position,
without actually pressing against them in a
manner which would impede the shifting
movement of the crank sections up and down
through the hooked link ends as the. frame

is raised and lowered. If the spring prongs

were relied on entirely to hold the bars in
position to permit shifting; it would be neces-

sary to adjust the tension of each spring

prong with such extreme nicety:as to be im-
practicable in the assembling of the machine.
1t is desirable, therefore, that the ~return

. movement of the key levers be limited at such

“a point as to hold the links out of -actual

.--contact with the cranks and rely upon the
~coil “springs for imparting the slight ad-

40
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ditional tension necessary to finally return |

the bars to normal position after the cranks

_have been relieved from engagement with

»

the link hools. * It is not the intention, how- -

ever, to limit the invention to the employ-
ment of coil springs, since the adjustment of

. the spring prongs might be regulated with
- sufficlent nicety to effect the complete return

- 50

"85

movement without the provision of addi-
tional springs. The provision of turnbuckles
enables the length of each of the links to be
perfectly adjusted to act in the manner
specified, and after the initial adjustment of
the links at the factory the turnbuckles can

~-be soldered or otherwise rigidly secured to

the link sections to prevent mal-adjustment

- thereafter. The spring tension of all of the

80
" feel a light tension, and one which requires

key levers is regulateﬁ

bar controlled, so that the type bar which
requires the most power to actuate it will

less power will feel "a correspondingly

‘heavier tension. The springs which are se-

- cured to the type bar frame counteract in

65

part the action of gravity and assist in rais-

The small coil springs which en-

with regard to the’
-amount of power required to throw the type -

938,533

lug the frame, although the weight of the’
latter, carrying with it the type bars, will
always be sufficient to over-balance the ten-
sion of the springs, allowing gravity to act
when it is desired to lower the frame. If the
springs were removed, however, the weight
of this mechanism would be so great as to
render the shifting movements difficult and
unsatisfactory. ‘

In a certain prior construction, the
cranked sections of the type bars were lo-
cated entirely below their journal mount-
ings, but the present arrangement is much
superior, in that the rock shaft sections of
the type bars will be journaled and sup-
ported on each side of the crank, so that the
action of the latter will be more certain, by
reason of the fact that the rock shaft sec-
tion on the bar will not be subjected to any
movelnent which, in the older construction,
tended to cramp the bar and interfere with
its freedom of action. The method of shift-
ing the type bar frame in either direction is
one which causes the frame to move steadily
and easily to the desired position; and the
arrarigement of the type block is one which
results in the striking of each set of char-
acters with just sufficient force to equalize
the impressions registered by type of any
selected character. '

The printing mechanism, as a whole is ex-
tremely compact in character, and the hori-
zontal movement-of the type bars not only
eliminates the action of gravity in the for-
ward and return movements, but also re-
duces the vertical height of the machine,
with the result that the complete machine is
firm and strong and very pleasing in ap-
pearance, ' ' :

What I regard as new and desire to se-
cure by Letters Patent is:

1. In typewriter printing mechanism, the

combination of a plurality of nested type -

bars, each of the type bars comprising a type
carrying section, a rock shaft section, and an
intermediate connecting section, journal
mountings for the rock shaft sections, cranks
formed intermediate said journal mount-
ings, the cranks normally lying in variant
angular positions “with respect to a trans-
verse vertical plane, and key levers and con-
nections for actuating said cranks, substan-
tially as described.: '
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2. In typewriter printing'mechanism, the .

combjnation of a plurality of nested type !

bars, each of the type bars comprising a
type carrying section, a rock shaft section,
and an intermediate connecting section, jour-
nal mountings for the rock shaft sections,

cranks formed - intermediate said journal

mountings, the cranks normally lying in
varlant angular positions with. respect to a
transverse vertical plane, the inner cranks
being normally turned more to the rear of
such plane than the outer cranks, and key
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levers and: conneetions for actuating said
cranks,. substantially as:described..

3. In typewriter printing mechanism, a
plurality of type bars pivoted to swing-on
vertical azes, a plurality of key levers all
pivoted in the same straight’ horizontal line
and having their forward ends in the form
of keys and having their rear inner ends in

" ferm te. impart actuating movements to the

106

15

-20

25

type:bars, and conneetions between the type
bars and the réar ends of the respective key
levers, engaging the latter at different ver-

tical distances from the pivotal centers: of |

the: key levers for equalizing the action. of

‘the keys; substantially as described.
4. In. typewriter printing mechanism, a

plurality of pivoted key levers of different
lengths, having their ends in the- form of
keys arranged in banks, and having at their
inner ends upwardly extending arms, type
bars, and links actuating said type bars, the
links. engaging the long lever arms being

connected therewith- at the greater distances.

from. the pivotal centers, the link connee-
tions at the center of the machine for each
bank of key levers being connected: at greater
distances from the: pivotal centers than the
links toward the sides. of the machine, for

- equalizing the action of the keys, substan-

‘30
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tially as described.
5. In typewriter printing mechanism, a

“plurality of pivoted key levers of different

lengths, having their ends:in the form of

keys arranged in banks, and having at their

inner ends upwardly extending arms, type
bars, arid links actuating said: type bars, the
links engaging the long lever arms being
connected therewith at the greater: distances

from the pivotal centers, the link connee-

tions at the center.of the machine for each
bank of key levers being:connected at greater

distances from the pivotal centers tham the

links toward the sides of the machine, for
equalizing the action:of the keys, and: springs
engaging the ‘arms on: said lévers, the ten-
sion of the springs acting upon. the key le-

- vers of each bank being graduated from the

50
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center toward the sides of the machine, for
aiding in equalizing the action, substantially:
as -described. :

6. In typewriter printing mechanism, a
lurality of pivoted key levers of different
engths, having their ends in the form. of

keys arranged in banks, and having at their
inner ends upwardly extending arms, type

- ‘bars, and links actuating said type bars, the
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links engaging the long lever arms being
connected therewith at the greater distances

~from the pivotal centers, the link connec-

tions at the center of the machine for each
bank of key levers being connected at greater
distances from the pivotal centers than the
links toward the sides of the machine, for
equalizing the action of the keys, and flat
springs engaging the arms of the key levers,

the springs engaging the center arms of each

bank of key levers being: of less length and
greaten tension than the flat springs engag-
ing-the arms of the outer key levers, for aid-
ing in equalizing-the action, substantially as
described: ’ o

7. In typewriter printing mechanism,
a plurality of piveted key levers of different
lengths, having: their ends in the form of
keys:arranged in: banks, and' having at their
inner ends upwardly extending arms, type

bars, and: links actuating said type bars, the
links engaging the long lever arms being"

connected therewith at the greater distances
from the pivetal centers, the link connec-

tions at the center of the machine for each

bank of key levers being connected at greater
distances fromr the pivotal centers than the
links toward the sides of the machine; for
equalizing the- action: of the keys, and a
spring. plate: provided with spring  prongs

‘of varying lengths, the prongs engaging the

arms of the: center key levers of each bank
of keys being of less length and greater ten-
sion: than the prongs engaging the arms of
the side key levers of each bank of keys, for
aiding in equalizing the-action, substantially
as described. S

8. In: typewriter printing: mechanism, a
plurality of type bars pivoted to-swing on
vertical axes, a plurality of key levers all

_pivoted in the same straight horizontal line
and having their forward ends in the form

of keys and having-their rear inner ends in
form to impart actuating movements to: the
tyvpe bars, and eonnections between the type
bars and the rear ends of the respective key
levers; engaging the latter at different dis-

tances. from: the pivotal centers of the key

levers for equalizing the action: of the: keys,
the -connections: for the center key levers
engaging the rear ends thereof at greater
distances from. the pivotal centers for the
levers than the connections for the key levers
toward the sides of the machine; substan-
tially as deseribed. o

9. In typewriter printing mechanism; the
combination of a plurality of key leveis, a
type bar for each key lever, connections be-

| tween. each-of the key levers:and its:-type bar,

the conneetions engaging the key levers at
suitable points to equalize the action of the
key levers and the throw of the type bars,
and springs acting upon the key levers and
having variant tension for equalizing the
action, substantially as described.

10. Tn typewriter printing mechanism, the
combination of a plurality of key levers of
different lengths arranged in banks, and a
universal bar hung adjacent to the key levers
and adapted to be engaged by the key levers
of different banks at different distances from
the axis of movement of the universal bar,
for aiding in equalizing the movements of

‘the universal bar, substantially as described.’
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11. In typewrher printing mechanism, the
combination of a plurality of key levers all |
pivoted in alinement with one another, the

bar, the key levers being formed and the con-
nections being made in a manner to equalize
the key action to compensate for the ditfer-

each key lever and its corresponding type

levers having different degrees of angular ' ences 1n the weight and swing of the type 55 4
5 movement, a universal bar hinged qd]ace'lt | bars, and variant spring mechanism acting
to-the levers and adapted to be. engaged by | on the key levers for further equalizing the
the levers having the greatest degree of . key action, substantially as described.
angular movement at points near its free ;| 15. In typewriter printing mechanism, a
odoe ‘and adapted to be engaged by the | plurality of type bars pivoted to swing on 60
10 levers having lesser degrees of ; angul‘u‘ move- | vertical axes, a plurality of key levers all
ment at points closer to its axis of move- pivoted in the same straight horizontal line
ment for tending to equalize the movements | and having their forward ends of different
of the universal bar, substantially as de- | lengths and upturned to furnish front and
‘seribed. rear banks of keys, the rear inuer ends of 65
15 - 12.In tvpewrlter prminw mechanism, the | the key levers being in form to impart actu-
combination of a plurality of key levers all | ating movements to the type bars, and con-
pivoted in alinement with one another, the | nections between the type bars and the rear
Jevers being of different. lengths to form i ends of the respective key levers, the connec-
banks of kevs, a universal bar hing ged ad- | tions for the long levers of the front bank 70
20 jacent to the levers and adapted to be en- | of keys engaging the rear inner ends of such
gaged by the short levers at points near its | levers at greater distances from the pivotal
free edge, and adapted to be engaged by the | points for the key levers than the connec-
" long levers at points closer to ifs axis of | tions for the shorter levers furnishing the
1110Vement the levers.being prov1ded with | rear bank of keys, substantially as described. 75
25 upwardly extending arms,: links engaging 16. In typewriter printing mechanism, a
the lever arms, the links for the long lever plumhty of type bars pivoted to swing on
arms being connected . at greater distances | vertical axes, a plurality of key levers all
from the lever pivotal point than the links | pivoted in the same straight horizontal line
engaging the short lever arms, substantially | and having their iorwald euds of different 80
30 as described. lengths and upturned to furnish front and
18. In typewriter printing mechanism, the | vear banks of keys, the rear inner ends of
combination. of a plurality of key levers of | the key levers being in form to impart actu-
three different lengths and having their for- | ating movements to the type bars, and con-
~ ward ends.uptumed to provide three hanks | nections between the type bars and the rear 85
35 of keys, means for pivoting all of the key | ends of the respective key levers, the connec-
levers in alinement with one another, two | tions for the long levers of the front bank of
groups of type bars, a connection between | keys engaging the rear inner ends of such le-
each key lever and its corresponding type | vers at greater distances from the pivotal
bar, the key levers being formed and the ! points for the key levers than the connec- 90
40 connections being made in a manner to | tions for the shorter levers furnishing the
equalize the key action to compensate for the | rear bank of keys, the connections for the
differences in the weight and swing of the | center key levers engag‘ing the rear ends
type bars, 511bstmt1ally as described. thereof at greater distances from the pivotal
14. In typewriter printing mechanism, the | centers than the connections for the kev le- 95
45 combination of a plurality of key levers of | vers toward the sides of the machine, sub-
three;L dlfclierent 1en<r1éhs and hagmg their for- | stantially as described.
ward ends upturned to provide three banks - ARD W S¥e
Cof keys, means for prOtlI;lﬂ‘ all of the key le- RICHARD W. UHLIG.
vers in alinement with one amother, two | Witnesses:
50 groups of type bars, a connection between Marmix Prrersex,
JouN Davis.




