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To oll whom it may concert:
Beitknown that T, BURNHAM C. STICKNEY,

a citizen of the United States, and a resident
of Klizabeth, in thecounty of Union and State

5 of NewJersey, haveinvented certain newand

useful Improvements in Type-Writing Ma-
chines, of which the following is a specifica-
tion.

This application relates to the type -actions

1o of writing-machines.

Owing to the necessity of moving the type-
bars of Writing-maehines through the small-
est practicable space during their printing
strokes, it has been customary to make the

15 type-bars of small dimensions and to pack
them as closely as practicable in the type-
basket at the nearest possible point to the
- printing-center. In order to reduce the con-
sequent liability of the types to collide when

20 operated at high speed, it has been customary
in making under-strike machines, in which
the types occupy a complete circle, to arrange
sowne of the frequently-operated types at one
side of the circle and other frequently-oper-

25 ated types at the opposite side of the circle.
In other words, the types have been given a
staggering arrangement, one key;lever being
connected to a type at the forward part of the
basket, the next key-lever having its type at

30 the rear part of the basket, the next lever a
type at the forward part, the next lever a
type at the rear part, and soon.. Inmachines
of the front-strike or top-strike class, hows
ever, in which only one-half or less of a circle

35 is occupied by the type-bars, stuch a stagger-
ingarrangementobviously cannof be adopted,
and hence it has been customary simply to
place the types in the basket in the same or-
der that the key-levers or keys occupy at the

40 keyboard, and in consequence the objection
has been made to this class of machines that
the types are prone to clash, this defect be-
ing all the more noticeable because the fypes
have to be crowded even more closely than

45 customary in nnder-strike machines.
~The main object of my invention is to re-
duce the liability of the types to collide when
operated at high speed, and to this end I ef-

....fect a rearrangement of the order’in which

50 the types are placed in the basket -without

corresponding rearrangement of the order of

the keys or key-levers at the keyboard. I
provide between the keys arranged in one
order and the types arranged in a different
order one or more groups of transposed con- 55
nections, so that each key is connected to its
type and is enabled to operate the same”
whether or not said type has a natural orun-
natural location in the basket. The trans-
position of the connections is prefelably se-. 6o
cured by crossing them at some point or
points between the types and the keys. By
this means I am enabled to separate types
which are frequently operated in direct suc-

‘cession—that is, I am enabled to place be- 65

tween two of such fypes a third type, which
is infrequently operated, thereby greatly re-
ducing the liability of clashing, and hence
enabling a higher speed of operation than
heretofore. It is notnecessary to transpose 7o
all of the connections, since some of the types
may remain in their natural order in the
basket without incurring the liability of col-
lision.

In the preferred form of my invention I 75
cross certain of the sublevers which are
placed between the type-bars and the key-
levers; but the crossing need not necessarily
occur at this specific point, as my invention
may be carried out in numerous ways, some 8o
of which are illustrated.

In the accompanying dlawmvs, Figure 1 is
a vertical section taken longltudmally of a
type-writing machine and showing my im-
provements applied thereto, the parts being 85
in normal position.” Fig. 2 is a skeleton view
showing one of the keys in a depressed posi-
tion. Fig. 3 is a sectional plan of the lower
portion of the machine. Fig. 41is a front sec-
tional elevation taken at about the line X X go
of Fig. 1. Fig. 5is a perspective view of a
pair of erossed sublevers. [Fig. 6isadiagram
showing one variation between the arrange-
ment or order of the types and the order of
the keys. Fig. 7 is an elevation, and Fig. 8 g3
a plan, of a modification. Fig. 9 is a plan,
and Fig. 10 an elevation, of another modifi-
cation. Tig. 11 is an elevation, and Fig. 12
a plan, of another modification. Fig.13 is a
side elevation, Fig. 14 a rear elevation, and
Fig. 15 a plan, of another modification. Fig.
16 is a view of a plain type-bar which may
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be used im connection with groups. of type-
bars, such as shown at Figs. 13, 14, and 15.
Fig. 17 is an enlarged perspective view of the
group of type-bars shown at Fig. 13. Fig. 18
is a side elevation, and Fig. 19 a rear sectional
elevation, of still another modification.

In the several views similar parts are des-
ignated by similar numerals of reference and
certain parts of the machine are omitted for
the sake of clearness.

Referring to Figs. 1to 5, inclusive, in which

machine patented by Jacob Felbel, Septem-
ber 18, 1900, No. 657,927, the base is desig-
nated as 11, the corner-posts thereon as 12,
and the top plate as 13. Type-bars 14 are ar-
ranged horizontally in a curve and strike up-
wardly and rearwardly against a platen 15,
said type-bars being pivoted upon a wire 16,
whieh: is fixed in a segment 17, the latter hav-
ing hub-slots 18. The type ends of the bars
rest upon a pad 19, supported upon a hori-

-zontal bar 20, extending forwardly from the

segment: The type-bars are connected by
means-of rearwardly-extending links 21 to the
upper ends: of a system of sublevers, some of
which: are straight.and unbent, as at 22, oth-
ers of which, as 23, are straight, but bent lat-
erally or.offset, as. 24, and still others.of which
(designated as 25).are both curved rearwardly

- and: offset at 26, all of said sublevers, how-

35

40

ever; being pivoted at their lower portions at
27 to. & system of horizontally-extending le-
vers: 28, which. are pivoted in rear upon a
transverse rod 29 and bear at. their forward
ends: keys 30. A transverse fulerum-rod 31

-is.engaged by slots 32, formed in the sublevers

below the key-levers, said rod being arranged
forwardly. of the pivots 27, so that a down-
ward’ movement of the lever may cause the

- sublevers: both .to turn and slide upon said
* fulerum-rod.. Thepurposeofcurvingorarch-

45

50

- against the platen.

55

60

63:

ing. rearwardly certain of the sublevers or
bell-cranks. 25 is to afford a clearance for the

crossing-levers 23, so that the latter may swing:

rearwardly without striking the former, as
illustrated: at Fig. 2.

In- operation the depression of a key 30+

swings:the key-lever downwardly about the
fulerum 29; and the upright stems of the sub-
levers:or bell-cranks are thereby caused to
swing rearwardly, thus pulling the type-bars
Upon relief of the: key
from- pressure the parts return to-normal po-
sition, assisted by a key-lever spring 33.
universal:'bar 34 is shown beneath:the key-
levers.and may be connected. to-any suitable
carriage-escapement devices.  (Not shown.)
- In thearrangement shown at Fig. 3:the key-
levers for E and D are adjacent, and since
these letters frequently occur in succession

thetypesare veryliable to collide in this class
The same is true of the key--

of 'machines.

levers Brand ¥, H:and Y, C and R, and:oth-.
ers, as will'be-understood upon.inspection of
Fig. 3 or of the lower line of characters at
Fig. 6. By crossing the connections between

A.

676,208 -

- the keys and the types a different order of

the latter is secured—that is, E is separated
from D, T is separated from R,and Y is sep-
arated from both B and H, and so on, and

- hence these typesareno longer likely to clash
‘ even at high speed of operation,

It will be seen at Fig. 4 that the bell-cranks
for the first group of three characters Q, A,

. and 2are straight, these types being unlikely
" to collide, so that their order in the type-bas-
- ket may correspond with their order at the
my improvements are shown as applied to a |

keyboard. The two bell-cranks forming the

' next group are crossed, one of them (connect-
- ed to the key Z) being offset to the right and

the other (connected to the key W) being off-
set to the left, so that the link and type-bar
for Z occupy the position that would have
been taken by thelink and type-bar for W if

. the bell-cranks had not been crossed. The ob-
. jeet of crossing these bell-eranks is not tosep-
- arate the type Zfrom the type 2, but, rather,

. to separate the type W {rom the type 8, since

otherwise these latter types lie in juxtaposi-

‘tion in the type-basket and are liable to:fre-

quentcollisions. The bell-cranks.in the next

:group S and 3 are straight, since neither these
.two types nor the types S and Z are ever op-

1

erated consecutively in ordinary work. The

:next group of key-levers.includes X, E, and
. D, and in order to separate the type E from

the type D, I cross the bell-cranks E and X,

‘thebell-crank for D being straight, so that
.the type X falls between the types D and E.
:The next group-of three key-levers is made
-up of 4, C, and R, and as it is undesirable for
“the types C and R to lie- next each other in
.the basket I cross the beil-cranks 4 and: €, so
i that the type 4 may fall between:the types C
‘and R. Although thisbringsthetype C next

to the type D, both being frequently-operated

;letters, still no harm comes from this. juxta-
- position, because they are seldom operated in
.direct suceession, and hence are not likely to

clash. In this. manner many of the typesmay

. be rearranged or reordered, preferably asin-
.dicated in the upper row of characters shown

at Fig: 6, the connections being crossed:only

-in-instances where it is found necessary to se-
_cure a proper separation of frequently-oper-

.ated types.
rearrangements of thetypes may be resorted

It will be understood that other

to than the one designated at Fig. 6,-and it

.will be further understood that any of the

sublevers may cross more than one-of the
other sublevers, if desired.

Referring now to the construction.shown
at Figs. 7 and 8, the key-lever I crosses the
key-lever 5, the former being arched at 28*
and the latter dipping at 28° to. secure the
necessary clearance between the levers, so

.that the lever I when depressed may not

strike the lever 5. It will be'seen.at Fig. 8
that the lever 5 is-substantially straight and
that the lever F is offset, as-well as arched,
at 28*. The bell-cranks 22, however, may all
be- straight, since the desired order of the
types may be secured by merely crossing the
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key-levers.
out the key-lever system eitherin accordance
with the diagram shown at Fig. 6 or other-
wise, and any key-lever may, if desired, cross
two or more key-levers.

In the construction shown at Figs. 9 and 10
the crossing occurs at the link system. The
links are here constructed of wire, eyes 35 be-
ing formed at the ends of the link by bend-
ing the wire and engaging holes formed in
the type-bars and bell-cranks. Some of these

links {designated as 36) are straight and ex-’

tend directly in line with their type-bars and
bell-cranks; but others are crossed, as indi-
cated at H and 7, the latter being awhed at
37 and the former dipping at 38, Where they
cross. In this modification nelthel the bell-
cranks nor the key-levers need to be crossed.
If desired, any link may cross two or more
other links.

In the construection shown at Figs. 11 and
12 a group or pair of crossed type-bars is
shown, the type-bar 4 being offset and slightly
arched at 39 and the type-bar F being both
curved downwardly and offset at 40 the
curved portion of the type-bar foxmmo' ad,
whereby clearance is secured, so thab this

. type-bar may be swung upw ardly to a verti-

30

35

cal position without c0111d1n0' with the type-
bar 5. Although oily two of the bars are
shown, it will be understood that wherever re-
quired any pair or larger group of type-bars
may be crossed. In this modification itisnot
necessary tocrosseither thelinks, bell-cranks,
or key -levers, although if it is desired to
place the types at great distances from their
natural positions not only the type-bars, but
alsothelinks, bell-cranks, and key-levers may

_ be crossed in the same machine.

40

In the modification shown at Figs. 13 to 17

& pair of type-bars is pivoted in a single ra-

45

59

dially-arranged hanger 41, screwed to a seg-
ment 17%. The upper type-bar 44 is provided
with an integral hub 42, which fills the space
between the prongs of the hanger and is jour-
naled upon a pin 43, the type-bar extending
forwardly from the mldale of the hub. An
ear or arm 45, rising from the type-bar, is con-
nected by a pull rod or link 21 to its bell-
crank 22. Thelower type-bar (designated as

46) is curved at 47, so as to enable it when

vibrated to clear the hub 42 of the upper
type-bar. Thelower type-bar is formed upon

. one end of a hub 48, which is journaled upon

55

6o

65

another pin 43. Owing to the greater dis-

tance of its hub 48 from the platen, the type-

bar 46 is made longer than the bar 44. A
U-shaped arm 49 is formed upon the other
end of the hub 48 and counected by a link
21* to its bell-crank 22, said link being, how-
ever, slightly arched, so as to clear the hub
42. From an inspection of Fig. 15 it will be
seen that owing to the arrangement of the
arm 45 of the type-bar 44 at a point between
the type-bar 46 and the operating-arm 49 of
the latter the types upon the bars fall in re-
verse order to that of the operating-arms and

The crosses may occur through-

3

henece to that of the finger-keys-—that is, at
Fig. 13 the upper operating-arm is 5 and the
lower is ¥, whereas the upper type is F and
the lower is 5. In this way the crossing may
be effected between the two type-bars mount-
ed in a single hanger, the laterally-extended
hub of the lower type-bar crossing the blade
of ' the upper type-bar. In other words, the
arm 49 is offset from the type-barand is hence
an equivalent construction to that shown at
I, Fig. 11. It will also be understood thatin
amachine of this kind many of the lower type-
bars may be formed as indicated at Fig. 16,
since it may not be desired to have all of them
cross the upper type-bars.

In Figs. 18 and 19 no sublevers are used,
some of the type-bars 50 being connected by
vertically-arranged links 51 dlrectly to their
key-levers 28, whlle the transposed type-bars
are connected to their levers by means of
crossed links 52 and 53, the latter being bowed
rearwardly, so as to clear the former. In
this construction a'depression of the key-le-
ver causes its link to exert a downward pull
upon the shortarm 54 of the type-bar, where-
by the latter is swung up to print.

Thus it will be seen that in some forms of
my invention sublevers cross sublevers, in
other forms key-levers cross key-levers, in
others links cross links, in others type-bars
cross type-bars, and in still others hubs eross
type-bars. These are only examples of va-
rious constructions in which the invention

may be embodied, and it will be noted thatin

all of them there are transposed connections
between the finger-keys and the types, some
of the types being placed out of their natural
order, so that types which are liable to be fre-
quently operated in direct succession may
not abutin the type-basket, whereby liability

_of clashing of the types in rapid operation is

greatly reduced.

Heretofore it has been the custom in front-
strike writing-machines to connect the first
key-lever directly to the first type, the second
key-lever directly to the second type, the third
lever directly to the third type, and so on
throughout the system of forty or more levers
and their corresponding types, the number of
each lever, counting from either side of the
lever system, being the same as the number
of its type in the basket. In said machines
the fifteenth lever is connected to the fifteenth
type, the thirtieth lever to the thirtieth type,
and so on, whereas in my machine the first
key-lever may be connected to the second
type, the fifteenth lever may be connected to
either the fourteenth or the sixteenth type,
and the thirtieth lever may be connected to
the twenty-ninth or thirty-first type, and so
on;or, if desired, a still greater displacement
of the types may be arranged, and the first
key-lever may be connected to the third or
fourth type, the fifteenth lever may be con-
nected to the thirteenth or seventeenth type,
and so on. By means of this invention the
frequently-recurring types may be given any
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desired separation in the basket, for the pur-

pose set forth. ‘ ‘
Various other changes in details of ¢on-

struction and arrangement may be resorted

to within the scope of the invention, the gist |

of which resides in combining with a key-
hoard in which the keys are arranged in any
desired order a type system in which the
types are arranged in a different order and
transposed connections between the types
and the keys.

‘What I claim as new, and desire to secure |

by Letters Patent, is—

1. In a type-writing machine, the combina-
tion of a system of keys arranged in one or-
der, a system of typesarranged in a different

-order, and transposed connections-extending

20

from at-least some of the keys to their re-
spective types.

2. In atype-writing machine, the combina-
tion of a system of keys arranged in one or-
der, a system of independently-movable type-

bars arranged in a different order, and crossed

25

30

35

40

43

50

55

60

63»

connections extending from at least some of
the keys to their respective type-bars,

3. In a type-writing machine, the combina-
tion of a pair of keys arranged in one order,
a pair of independently-movable types ar-
ranged in the reverse order, and crossed con-
nections between the keys and the types.

4, In atype-writing machine, the combina-

tion of a system of keys, a type system hav- |,

ing pairs of independently-movable types ar-

ranged in a reverse order from that occupied

by their corresponding keys, and pairs of
transposed connections from said pairs of
types to their keys. '

_5. Inatype-writing machine, the combina-

tion of a system of keys, groups of types ar- |

ranged in an unnatural order, transposed
connections extending fromsaid types to their
respeciive keys, groups of types arranged in
a natural order, and untransposed connec:
tions from the last-mentioned types to their
respective keys. .

6. In a type-writing machine, the combina-
tion of a plurality of independently-movable
pivoted type-bars lying side by side in one

order, a plurality of keys having a different :

order, and crossed levers operated Dby said
keys and operatively connected to said type-.
bars. : :

7. In atype-writing machine, the'combina-
tion of a group of type-bars arranged in one

order, a group of keys arranged in a differ-
ent order, crossed levers operatively connect-

ed to said keys, and links connecting said

‘levers to said type-bars.

8. Ina type-writing machine, the combina-

tion of a group of types arranged in one or- ).
der, a group of keys arranged in a different,

order, levers operated by said keys, and
crossed sublevers operated by said key-levers
and connected to said type-bars.

9. Inakeyboard type-writing machine, the
combination of a plurality of types arranged |
in one order, a plarality of keys arranged in:

676,208

_a different order, crosséd levers operated by
' said keys and conneécted to said ‘types, and
& plurality of types having unerossed con-
.mections to.their keys. S
10. In a type-writing machine, thé combi-
. nation of a system of independently-movable
_types oceupying less than half of a circle, a
~system of keys theréfor having a different
-order from the types, and suitable connec-
“tions from the types to the keys. ,
11. In a front-strike writing-machine, the
combination of a systém of horizontal key-
levers, a system of upright levers operatively
- connected thereto,and asystem of rearwardly-
_striking type-bars connected to said upright
‘levers, said type-bars having a different order
from that of said key-levers, and said upright
‘levers being ¢rossed where required. »
. 12. In a front-strike writing-machine, the
! combination of aset of key-levers, a set of sub-
ilevers, and a set of type-bars, said type-bars
‘having a differént order from said keys, and
"the levers in one of said sets being crossed
. where required. . ‘ ‘
. 13. In a front-strike writing-machine, the

' combination of a set of key-levers of the sec-.

‘ond order, 4 set of bell-cranks connected
‘thereto, and a sét of type-bars connected to
"the bell-cranks, said type-bars having a dif-
.ferent order from said keys, and said bell-
“cranks being erossed where required.

14. In a type-writing miachine, the combi-
;nation of a set of key-levers, a-set of suble-
_vers pivoted thereto, and a'set of type-bars
_connected to the sublevers, the set'of type-
“bars having a différent order from said key-
_levers, and said sublevers being crossed where
.required. o

15. In a front-strike writing-machine, the
. combination of type-bars 14, links 21, sub-
‘levers 22, 23 and 25, and key-levers 28, hav-
“ing a different order fromn that of the type-
‘bars. ) ) ‘

©16. In a front-strike writing-machine, the
.combination of type-bars 14, links 21, slotted
"sublevers 22, 23 and 25, fuleram-rod 31, and
‘key-levers 28, having a different order from
.that of the type-bars. S

17. Id 4 type-writing machine, the combi-
‘nation with a plurality of types having one
‘order and aplurality of keyshaving a differ-
ent order; of a plurality of crossed levers, at
least one of siid levers being arched or curved
‘to form a cleardnce.

18. In a type-writing machine, the combi-
‘nation of a group of types having one order,
‘a group of keys having a different order, and
“a group of crossing levers, at least one of said

levers being offset. o ‘

19. In a type-writing machine, the combi-
‘nation of a plurality of types having one or-
der, a plurality of keys having a different or-
‘der, and a plurality of erossing levers, at least
“one of which 16vers is offset and arched at the
‘point of intersection with another lever.

20. In'a type-writing’ machine, the combi-

nation of a system of keys arranged substan-
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tially in the order of: “Q A2Z W S3 X E| of New York, in the county of New York and
D4CRF5VTG6BYHYNUJS8MIK | State of New York, this 28th day of Decem- 1o
9,0L-.P,” asystem of types arranged sub- | ber, A. D. 1900. .
stantially in the order of: “QA2WZS3E

5XDC4ARSFVTGBG6YTHNJIUSM BURNHAM C. STICKNEY.
KI9,0-L.P,” and suitable connections Witnesses: :
from said keys to said types. CARL GABRIELSON,

Signed at the borough of Manhattan, city Wu. E. Cooxk.




