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UNITED STATES PATENT OFFICE. 

BURNHAM. C. STICKNEY, OF ELIZABETH, NEW JERSEY, ASSIGNOR TO THE 
UNION TYPEWRITER COMPANY, OF JERSEY CITY, NEWJERSEY, A COR 
PORATION OF NEW J ERSEY. 
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Application filed November 13, 1900, Serial No, 36,325, (No model.) 

To all avhon, it may concern: 
Beit known that I, BURNHAM. C. STICKNEY, 

a citizen of the United States, and a resident 
of Elizabeth, county of Union, and State of 

5 New Jersey, have invented certain new and 
useful Improvements in Type-Writing Ma 
chines, of which the following is a specifica 
tion. 
This application relates to the type actions 

Io of writing-machines. 
The return movement of the type-bar from 

the printing-point is usually made at such 
speed that the type-bar rebounds upon strik 
ing the basket or rest, and hence is liable to 

15 collide with the next-operated type-bar. This 
liability is present especially in “visible-writ 
ing’ or “front-strike’ machines,in which, ow 
ing to lack of room, it is the practice to place 
the type-bars in such close arrangement that 

2O adjoining types nearly touch, and hence fre 
quently collide when high speed of operation 
is attempted. One of the main objects of 
my invention is to prevent this rebounding 
of the types from the basket. 

25. Another object of the invention is to cush 
ion the key touch by means of a novel con 
struction, the cushioning effect being pro 
duced at both the beginning and the end of 
the key-stroke, and the construction being 

3o also such that the type is caused to deliver 
a powerful blow upon the platen. At the same 
time I provide for the rapid recession of the 
type from the vicinity of the printing-point, 
so as to leave a clear path for the type next 

35 operated. 
Another object of the invention is to pro 

vide an adjustable purchase or leverage of 
the finger-keys upon the type-bars, so that 
the key-strokes may be rendered long and 

4o easy or shorter and more resisting. Deep 
key-strokes with light resistance to the touch 
of the finger are preferable for operators who 
give light quick strokes of the fingers, while 
operators whose finger movements are slower 

45 and heavier would prefer short key-strokes 
with more resistance to the touch of the fin 
gers, so as to aid the recovery or upstroke 
of the latter and insure prompt return of the 
type-bars to normal position. I secure this 

5o result by means of a novel construction and 

without sacrificing or interfering with the 
operation of any of the above-mentioned im 
provements, so that whether the dip of the 
keys be great or small the type-bars are al 
ways locked in normal position, the key- 55 
strokes are cushioned at beginning and ter 
mination, and the types jump rapidly away 
from the impression-point after printing. 
Other objects will more fully hereinafter 

appear. 
My invention consists in certain combina 

tions of devices, features of construction, and 
arrangements of parts, all as will be more 
fully hereinafter set forth, and particularly 
pointed out in the appended claims. 

In the accompanying drawings, Figure 1 is 
a central longitudinal vertical section of a 
front-strike writing-machine embodying my 
present improvements. Fig. 2 is a horizontal 
section or plan taken at about the line XX of 7o 
Eig. 1. Fig. 3 is a front sectional elevation 
taken at about the line Y Y of Fig. 1. Fig. 
4 is a skeleton view of the type action shown 
at Fig. 1, the key being fully depressed and 
the type-bar in printing position. At this 75 
figure the mechanism is adjusted to produce 
a short key stroke or dip. Fig. 5 is a similar 
skeleton view, the finger-key being shown 
about midway of its stroke and the mechan 
ism being adjusted for a long or deep key- 8o 
stroke, as at Fig. 1. 

In the several views certain parts are omit 
ted and others broken a Way, so as to clearly 
exhibit the invention, and similar parts are 
designated by similar numerals of reference. 85 
The base, of the usual pattern, is designated 

as 1 and supports corner-posts 2, upon which 
is secured a top plate 3, having a forward 
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opening at 4 for the passage of the type-bars. 
The latter, designated as 5, are disposed ra- 9o 
dially in a curve about a common printing 
center, the forward ends of the bars being 
provided with types and the rear ends being 
pivoted upon a curved fulcrum-wire 6, which 
is seated in a curved slot 7, provided in a seg- 95 
ment 8, the latter being provided with radial 
slots 9 for the reception of the hubs of the 
type-bars and being secured by screws 10 to 
lugs 11, depending from the top plate 3. Near 
their free ends the bars 5 are bent to enable Ioo 
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(O 

45 

60 

2 
the types to stand vertically when at the 
printing-center, Fig. 3, and the slots 9 in the 
segment preferably radiate to this bending 
point, which is indicated at 12. The forward 
portions of these horizontally-arranged bars 
or levers normally rest upon a pad or basket 
13, which may be supported upon a standard 
14, rising from a cross-bar 15, cast integrally 
with the base. 
Upon each type-bar hub is cut or provided 

a set of gear-teeth 16, which mesh at a point 
below or outwardly of the type-bar pivot with 
gear-teeth 17, provided upon the upper por 
tion of an upright operating-lever 18 of the 
third order, the latter being detachably piv 
oted, by means of an open slot 19, formed in 
its lower end, upon a transverse horizontal 
fulcrum-rod 20, which may be in the same 
vertical plane as the type-bar pivot-wire 6, 
and which is fixed at 21 in the side walls of 
the base. As will be seen at Fig. 3, the body 
portions of these operating-levers are sub 
stantially parallel and vertical, while the 
tooth-bearing tips are bent inwardly, so as to 
be each in substantial parallelism with its 
type-bar. The levers are spaced upon the 
rod 20 by washers 22, and at their upper ends 
may play in any suitable fixed guide or comb, 
as indicated by dotted lines at 23. 
Each lever 18 is connected by a forwardly 

extending and substantially horizontal link 
or pull-rod 24 to an ear 25, which extends up 
Wardly from a horizontally-arranged key-le 
ver 26, the forward pivot of the link being 
indicated at 27 and its rear pivot at 28. Each 
lever 26 bears at its forward end a key 29 
and at its rear end is formed or provided 
upon its upper edge with a longitudinally 
extending rack or series of teeth or notches 
30, which engage an overlying transverse 
horizontal fulcrum-bar 31, said bar having a 
series of longitudinally-cut peripheral teeth 
32 to match the racks upon the key-levers. 
Owing to the engagement of the rack-teeth 
with the fulcrum-bar teeth endwise displace 
ment of the levers is prevented, while the 
latter are enabled to swing about said bar as 
a fulcrum and may be readily detached there 
from. Suitable guide - combs (not shown) 
may be provided to prevent sidewise dis 
placement of the key-levers. 

It will be noted that the links 24 are ar 
ranged crosswise and at about right angles 
to the type-operating arms or levers 18 and 
longitudinally of and nearly parallel with 
the key-levers 26, the latter extending rear 
wardly from the keyboard beneath the type 
bar system and above the fulcrum-rod 20, 
Which carries the Suble vers 18. The move 
ment of the key-levers is vertical, and hence 
they move in parallel planes and angularly 
to the planes of vibration of the type-bars 5. 
The planes of vibration of the suble vers also 
have an angular relation to the planes of vi 
bration of the type-bars. 
The lower ends of the suble vers 18 termi 

nate in a horizontal line, while the upper ends 

686,487 
terminate in a curve concentric with the 
type-bar segment, and hence the levers are 
of different or graduated lengths. In order 
to secure a substantially uniform leverage or 
purchase of the key-levers upon these suble 
vers, so as to render the dip of the keys sub 
stantially uniform for all the levers, I pref 
erably make the key-lever ears 25 of gradu 
ated lengths, so that the links 24, connected 
to the upper ends of the ears, may be con 
nected to the sublevers 18 at graduated 
heights or at graduated distances from the 
sublever-pivots, Fig. 3. Thus the upper ends 
of all the suble vers 18 are moved through 
uniform distances by substantially uniform 
movements of the keys. A draw-spring 33, 
which is connected at its upper end to an 
arm 34, extending rearwardly from the lever 
18, and at its lower end to the key-lever 26, 
holds up the latter at its rear end against the 
fulcrum-bar 31 and at its forward end against 
a transverse rest 35, the latter being support 
ed by one or more hangers 36, which depend 
from the cross-bar 15. Said spring also serves 
to hold down the lever 18 securely upon its 
fulcrum. 
A universal bar 37, extending transversely 

beneath the key-levers, is connected by links 
38 to arms 39, which extend forwardly from 
a horizontal transverse rock-shaft 40, upon 
which is mounted an upright arm 41, having 
at its upper end both a detent-dog 42 and a 
pivoted dog 43. Normally in engagement 
with the latter is a rack 44, secured upon a 
carriage 45, the latter sliding upon suitable 
rails 46. A platen 47 may be supported in 
any desired manner upon the carriage 45 and 
should be made vertically shiftable, as indi 
cated by dotted lines at Fig. 1, so that either 
the lower-case or capital types upon the type 
bars may print. 

In operation the finger-key 29 is depressed, 
vibrating the lever 26 downwardly about its 
point of engagement with the fulcrum-bar 
31 and swinging downwardly the forward 
end of the link 24, which thus assumes a di 
agonal position. By means of said link the 
lever LS is pulled forwardly upon its pivot 20, 
and by the gears 1716 the type-bar is swung 
up to the printing-point. The universal bar 
37 is also carried down by the key-lever 30, 
and through the links 38 and arms 39 the dog 
rocker is swung forwardly, so that the detent 
42 becomes engaged with the rack. Upon 
release of the key the spring 33, which was 
distended during the downward movement 
of the key-lever, draws the latter upwardly 
and the sublever 18 rearwardly, so that the 
type action is restored to normal position, its 
return movement being, however, assisted by 
a spring 48, such as is usually provided for 
retracting the dog-rocker. The return move 
ment of the latter permits the advance move 
ment of the paper-carriage one step, in the 
usual manner, under the tension of a car 
riage-propelling spring. (Not shown.) Since 
the key-lever 26 extends crosswise of the sub 
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lever 18, it results that the vibration of the 
latter is in a direction longitudinally of the 
key-lever, and since the link 24 extends lon 
gitudinally of the key-lever it will be per 
ceived that when the parts are in normal po 
sition a movement cannot be transmitted 
from the sublever to the key-lever-that is, 
the latter cannot be swung downwardly by 
means of the sublever. Any attempt to 
swing the sublever forwardly upon its pivot 
would only cause a longitudinal stress to be 
put upon the key-lever, or, in other Words, 
the key-lever would only be pulled or pressed 
forwardly against the contacting fulcrum 
tooth 32, but would have little or no tendency 
to swing downwardly about said fulcrum. 
Thus normally the parts are practically at 
“dead-center,’ the key-lever and the link co 
operating to form a lock for detaining the 
sublever 18, and hence the type-bar, in nor 
imal position, so that when the type-bar upon 
its return to normal position strikes the 
basket 13 it cannot rebound therefrom, and 
hence liability of collision with a subse 
quently-operated type-bar is avoided. 

It will be perceived that this construction 
enables type-bar machines, especially those 
of the visible-writing patterns, in which the 
types are set closely together, to be oper 
ated at the same high speed as in the case 
of “understrike’ machines, in which the 
types are normally more separated. It will 
be further noted that during the beginning 
of the downstroke of the key-lever the point 
27, where the link is pivoted thereto, travels 
in an arc or path which is for a short distance 
nearly concentric with the other link-pivot 
28, whence it results that the sublever and 
type-bar are put in motion very gradually 
and a large portion of the key-stroke is ac 
complished by the time that the type is well 
under way. Owing to this gradual starting 
of the type-bar the jar commonly experienced 
in giving a type-key a sharp blow is avoided, 
or, in other words, a cushioning effect is given 
to the key touch. At Fig. 5 is shown the 
position of the parts when the key is about 
half-way down, and it will be seen that the 
type-bar has made only one-fourth of its 
movement to the platen. Owing to the con 
stantly- decreasing leverage or purchase of 
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the key-lever 26 upon the sublever 18, due 
to the constantly-changing direction in which 
the pull is exerted through the link 24 as 
the latter swings rapidly downward about 
its point of connection with the sublever, 
the speed of the type-bar increases through 
out its stroke, the last three - fourths of 
which are completed while the finger-key is 
making the last half of its printing-stroke. 
Recause of this automatically-decreasing lev 
erage or purchase and constantly-increasing 
type-bar speed the resistance of the key to 
the finger of the operator constantly increases, 
so that the momentum of the operator's hand 
is substantially absorbed before the key is ar 
rested by contact of the type with the platen, 

3. 

and hence a shock is not felt by the operator 
when the type prints. Thus the key-stroke is 
cushioned at its beginning and again at itster- 7o 
lmination, and at the same time the very rapid 
movement of the type as it nears the comple 
tion of the stroke insures the delivery of a 
powerful blow upon the paper. It will be 
further perceived that during the first half of 75 
the return stroke of the key the type com 
pletes three-fourths of its return movement, 
so that the movement of the type away from 
the printing-point is very rapid, which is a 
feature of importance, since the liability of 8o 
the types colliding near the printing-point is 
practically eliminated. 

It will be observed that the movement of 
the forward end of link 24 is in a direction 
crosswise of the movement of the rear end 85 
thereof and that the link exerts a diagonal 
pull during the descent of the key-lever and 
a diagonal thrust during the return stroke, 
owing to the operation of the springs 34 and 
48. Thus a vertical or down-and-up move- 9o 
ment of the key-lever causes a horizontal or 
forward-and-back movement of the suble 
wer 18. 
As will be understood by reference to Fig. 

4, the spring 33 renders material aid in Start-, 95 
ing the type-bar back to normal position, 
owing to the engagement of the Spring's upper 
end with the arm 34 of the sublever 18. At 
this moment the leverage of the key-lever 
upon the type-bar is least, and hence it is de- Ioo 
sirable to provide a type-bar-restoring spring 
power, which shall be in addition to or which 
shall operate independently of the power 
which returns the key-lever. Of course, if 
desired, separate springs could be used for the Io5 
key-lever and the sublever to accomplish the 
same object; but I prefer to use a single 
spring for both purposes, as illustrated, On 
account of its simplicity and cheapness. 

It is the practice to prevent rebounding of IIo 
the type-bars by applying spring-pressure; 
but so much power is required for this pur 
pose as to cause great resistance to the touch 
upon the finger-keys, which of course must 
overcome the pressure that holds the type-II5 
bars in place in the basket. The herein-set 
forth type-bar-locking mechanism, however, 
enables the adoption of a very light return 
ing-spring for the type action, thereby mate 
rially improving the touch and lightening the I2O 
fatigue of operation. 

Referring again to the fulcrum-bar 31, it 
will be seen at Fig. 2 that the toothed portion 
thereof extends across all of the key-levers 
and also that the ends thereof are extended I25 
and reduced in diameter at 49, so as to Work 
in oppositely-arranged horizontal slots 50, Fig. 
1, which are formed in the side walls of the 
base and are about equal in length to one of 
the key-lever racks 30. 
of the fulcrum-rod, which projects through 
its slot, is provided outside of the base with 
a finger-wheel 51, the hub 52 whereof abuts 
against the base and coöperates with an abut 
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ting shoulder 53, provided upon the fulcrum 
rod within the base, to prevent endwise dis 
placement of said rod. Upon each side of the 
key-lever system and parallel there with is 
fixed a rack-bar 54, said bars being supported 
upon inwardly-extending studs 55 by means 
of screw's 56. The teeth formed upon the key 
levers aline with the teeth upon the rack 
bars 54, and the toothed portion or barrel of 
the fulcrum-bar 31 meshes also with said rack 
bars 54. By rotation of the finger-wheel 51 
the fulcrum-bar may be rolled backward or 
forward along the fixed racks 54 without be 
coming disengaged from the key-lever racks 
or disturbing the position of the key-levers, 
so that the fulcrum or bearing points of all 
of the latter may be shifted simultaneously. 
The key-levers have practically no tendency 
or power to cause the fulcrum-rod to rotate. 
On the contrary, the upward pressure of the 
rear ends of the key-levers causes friction at 
the rack-bar journals or bearings sufficient 
to prevent accidental rotation of said fulcrum 
bar. When the fulcrum-bar is shifted along 
the key-levers to its foremost position, as at 
Figs. 1, 2, and 5, it is nearest the Working 
portions or load-points 25 of the key-levers, 
and hence the purchase or leverage of the 
lkeys upon the type-bars is greatest and the 
dip of the keys is the deepest. When, how 
ever, the fulcrum-bar is adjusted to its rear 
most position, as at Fig. 4, it is most remote 
from the load-points of the key-levers and 
the purchase of the keys is least and their 
strokes shallowest. The fulcrum-bar may of 
course be shifted to any intermediate point 
with corresponding results. Thus the ma 
chine may readily be adjusted to suit the 
requirements of different operators, giving 
either an easy deep stroke or a short and more 
resisting stroke. This adjustment, it will be 
observed, is accomplished without disturbing 
any of the spring mechanism by which the 
type-bars and spacing-dogs are returned to 
their normal positions. Since neither the key 
lever nor any other member of the type-ac 
tion is moved at the adjustment of the full 
crum-rod 31, it is immaterial to what position 
said fulcrum-rod may be adjusted, so far as 
the locking, stroke-cushioning, and type-bar 
speed features are concerned. In other 
words, the leverage of the keys upon the type 
bars may be changed by means of the adjust 
ing mechanism at the rear ends of the key 
levers without interfering with the operation 
of the type-bar-locking and key-stroke-cush 
ioning devices. Hence whether the dip of the 
keys be shallow or deep the type-bars are still 
locked in normal position, the key-strokes are 
effectively cushioned at both the beginning 
and completion thereof, and the relative speed 
of the type-bars is greatest when they are in 
the vicinity of the printing-point. 
Within the scope of the invention many 

changes may be made in details of construc 
tion and arrangement, and my improvements 
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strike and under-strike machines. Parts of 
the invention may be used without others. 
Although I prefer to employ the links 24 

for the twofold purpose of locking the type 
bars and cushioning the key-strokes, still it 
will be perceived that in certain novel com 
binations, as recited in the claims, said links 
may be adapted for the single purpose of lock 
ing the type-bars or for the single purpose of 
cushioning the key-strokes. 

I am aware of the prior invention of Carl 
Gabrielson and which is made the subject 
matter of a patent granted to him February 
26, 1901, No. 668,713, and do not claim here 
in any feature of improvement shown, de 
scribed, or claimed in said application, nor do 
I wish to make claims herein similar to the 
claims of the Gabrielson application, for the 
reason that the Gabrielson invention was 
made before my invention, and hence my 
claims are and must be confined to special 
features of construction and arrangement and 
combinations of parts not disclosed in the 
Gabrielson application, with which I am fa 
miliar. 
What I claim as new, and desire to secure 

by Letters Patent, is as follows: 
1. In a front-strike writing-machine, the 

combination with a series of radial type-bars 
bearing types at their forward ends and a se 
lies of keys, of means, including a series of 
key - operated levers, for automatically de 
creasing the purchase or leverage of said le 
vers upon said type-bars during the printing 
strokes of the keys, and independent mech 
anism for effecting an adjustment of the lev 
erage of said levers upon the type-bars, the 
construction and arrangement being such 
that the leverage may be changed by said ad 
justing mechanism without interfering with 
the operation of said automatic leverage-de 
creasing means. 

2. In a front-strike writing-machine, the 
combination with a series of type-bars and a 
series of key-levers, of a series of suble vers 
operatively connected to said type - bars, 
means for automatically decreasing the pur 
chase or leverage of said key-levers upon said 
sublevers and type-bars during the printing 
strokes of the keys, and independent mech 
anism for effecting adjustment of the lever 
age of the keys upon the type-bars, the con 
struction and arrangement being such that 
the leverage may be changed by said adjust 
ing mechanism without interfering with the 
operation of said automatic leverage-decreas 
ing means. 

3. In a type-Writing machine, the combi 
nation with a series of type-bars and a series 
of sublevers operatively connected thereto, 
of a series of key-operated levers, means ar 
ranged between said key-levers and said sub 
levers for automatically decreasing the pur 
chase or leverage of said key-levers upon said 
sublevers and type-bars during their print 
ing strokes, and independent mechanism for 

may in some cases be adapted as well to top- effecting an adjustment of the leverage of 
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the keys upon the type-bars, the construction 
and arrangement being such that the lever 
age may be changed by said adjusting mech 
anism without interfering with the operation 
of said automatic leverage-decreasing means. 

4. In a type-writing machine, the combi 
nation with a series of type-bars and a series 
of suble vers operatively connected thereto, of 
a series of key-operated levers, devices ar 
ranged between said key-levers and said sub 
levers for automatically decreasing the pur 
chase or leverage of said key-levers upon said 
Sublevers during the printing strokes of the 
keys, and independent mechanism for effect 
ing an adjustment of the leverage of said 
key-levers upon said sublevers and type-bars, 
the construction and arrangement being such 
that the leverage may be changed by said ad 
justing mechanism without interfering with 
the operation of said automatic leverage-de 
creasing means. 

5. In a front-strike writing-machine, the 
combination of a series of type-bars, a series 
of key-levers extending rearwardly beneath 
the type-bars, a series of upwardly-extending 
suble vers operatively connected at their up 
per ends to the type-bars, means arranged be 
tween said key-levers and sublevers for au 
tomatically decreasing the purchase or lev 
erage of said key-levers upon said suble vers 
and type-bars during the printing strokes of 
the keys, and independent mechanism for ef 
fecting an adjustment of the leverage of said 
key-levers upon said suble vers and type 
bars, the construction and arrangement being 
such that the leverage may be changed by 
said adjusting mechanism without interfer 
ing with the operation of said automatic lev 
erage-decreasing means. 

6. In a front-strike writing-machine, the 
combination of a series of type-bars, a series 
of key-levers extending rearwardly beneath 
the type-bars, a series of upwardly-extending 
suble vers operatively connected at their up 
per ends to the type-bars, means arranged be 
tween said key-levers and said suble vers for 
automatically decreasing the purchase or lev 
erage of said key-levers upon said suble vers 
and type-bars during the printing strokes of 
the keys, and mechanism arranged at the full 
crums of the key-levers for effecting an ad 
justment of the leverage of said key-levers 
upon said suble vers and type-bars. 

7. In a type-writing machine, the combi 
nation of a series of type-bars, a series of key 
levers, a series of suble vers, devices arranged 
between the key-levers and the suble vers for 
automatically decreasing the leverage of the 
key-levers upon the sublevers and type-bars 
during the printing strokes of the keys, and 
mechanism arranged at the key-lever full 
crums for adjusting the purchase of the key 
levers upon the suble vers and type-bars. 

8. In a front-strike writing-machine, the 
combination with a series of type-bars and a 
series of keys, of means, including a set of 
key-levers and a set of sublevers, for auto 

5 

matically decreasing the purchase or lever 
age of said keys upon said type-bars during 
the printing strokes of the keys, and inde 
pendent mechanism arranged at the fulcrums 
of one of said sets of levers for effecting an 
adjustment of the leverage of the keys upon 
the type-bars, the construction and arrange 
ment being such that the leverage may be 
changed by said adjusting mechanism with 
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out interfering with the operation of said au 
tomatic leverage-decreasing means. 

9. In a type-writing machine, the combi 
nation of a series of type-bars, a series of type 
bar-operating levers, a series of keys, means 
for automatically decreasing the leverage of 
said keys upon said levers during their print 
ing strokes, and independent mechanism for 
effecting an adjustment of the leverage of 
the keys upon said levers and type-bars, the 
construction and arrangement being such 
that the leverage may be changed by said ad 
justing mechanism without interfering with 
the operation of said automatic leverage-de 
creasing means. 

10. In a type-writing machine, the combi 
nation of a system of type-operating levers, a 
system of key-operated levers, a system of 
links directly connecting the two systems of 
levers, said links extending lengthwise of the 
said key-operated levers, so that when the 
key-levers are operated the links are swung 
rapidly about their points of connection to 
said type-operating levers, and the construc 
tion and arrangement being such that owing 
to said swinging movement of the links the 
leverage or purchase of the keys upon the 
type - operating levers is substantially de 
creased during the strokes of the keys, and 
means for adjusting the purchase or leverage 
of the keys upon the type-operating levers. 

11. In a type-writing machine, the combi 
nation of a series of type-bars, a series of key 
operated levers, a series of suble vers, a series 
of links directly connecting the key-levers to 
the sublevers, the construction and arrange 
ment being such that said links are swung 
during the key-strokes so as to substantially 
decrease the leverage of the keys upon the 
type-bars, and means for adjusting the pur 
chase or leverage of the keys upon the type 
bars. 

12. In a type-writing machine, the combi 
nation of a set of type-bars, a set of key-oper 
ated levers, a set of suble vers, a set of links 
directly connecting the key-levers to the Sub 
levers, the construction and arrangement be 
ing such that said links are swung during the 
key-strokes so as to substantially decrease 
the leverage of the keys upon the type-bars, 
and mechanism arranged at the fulcrums of 
one of said sets of levers for effecting an ad 
iustment of the leverage of said keys upon 
said type-bars. 

13. In a type-writing machine, the combi 
nation of a set of type-bars, a set of Substan 
tially horizontal key-levers, a set of upwardly 
extending suble vers, a set of links directly 
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connecting said key-levers to said sublevers 
in such a manner that the leverage of the 
key-levers upon the sublevers is substantially 
diminished during their printing strokes, and 
means arranged at the fulcrums of the key 
levers for adjusting the purchase of said le 
vers upon the suble vers and type-bars. 

14. In a type-writing machine, the combi 
nation of a set of type-operating levers, a set 
of key-operated levers, a set of links directly 
connecting the two sets of levers, the con 
struction and arrangement being such that 
throughout the key-stroke the movement of 
one end of the link is in a direction crosswise 
of the movement of the other end of the link, 
and the leverage of the key upon the type 
bar constantly and substantially decreases, 
and means arranged independently of said 
links for adjusting the purchase of the keys 
upon the type-bars. 

15. In a front-strike writing-machine, the 
combination of a series of type-bars, a series 
of substantially horizontal key-levers, a series 
of upright suble vers operatively connected 
at their upper ends to said type-bars, a series 
of diagonally-operating links extending from 
said key-levers to said sublevers, and means 
for shifting the fulcrums of said key-levers. 

16. In a front-strike writing-machine, the 
combination of a series of type-bars, a series 
of key-levers below the type-bars, a series of 
sublevers of the third order operatively con 
nected at their upper ends to the type-bars 
and extending in a direction crosswise of the 
key-levers, diagonally-operating links di 
rectly connecting the said suble vers to said 
key-levers, and means for shifting the full 
crum-points of said key-levers at will. 

17. In a type-writing machine, the combi 
nation with a series of type-bars and a series 
of keys of means controlled by the keys for 
locking the type-bars in normal position and 
means for effecting an adjustment of the lev 
erage or purchase of the keys upon the type 
bars. 

1S. In a type-writing machine, the combi 
nation with a series of type-bars and a series 
of key-levers of means controlled by the key 
levers for locking the type-bars in normal po 
sition, and means for shifting the fulcrums 
of the key-levers. 

19. In a type-writing machine, the combi 
nation of a series of type-bars, a series of key 
operated levers, a series of intervening links 
which lock the type-bars in normal position, 
and means for shifting the fulcrum-points of 
said levers. 

20. In a type-writing machine, the combi 
nation of a series of type-bars, a series of le 
vers provided with finger-keys, a series of 
links pivoted to said levers and extending in 
the same general direction as said levers, said 
links being operatively connected to said type 
bars and coöperating with said levers to lock 
the type-bars in normal position, and means 
for shifting the fulcrums of the levers. 

21. In a type-writing machine, the combi 

686,487 

nation of a series of type-bars, a Series of key 
levers, a series of sublevers having gear-teeth 
in mesh with teeth provided upon the type 
bars, means controlled by said key-levers for 
locking said sublevers and type-bars in nor 
mal position, and means for shifting the full 
crums of said key-levers. 

22. In a type-writing machine, the combi 
nation of a series of type-bars, a set of levers 
provided with finger-keys, a set of sublevers 
connected to said type-bars, a series of links 
connecting said sublevers to said key-levers 
in such a manner as to lock said suble vers 
and type-bars in normal position, and means 
for shifting the fulcrums of one of said sets 
of levers at will. 

23. In a type-writing machine, the combi 
nation with a series of type-bars and a series 
of keys of means controlled by the keys for 
both locking the type-bars in normal position 
and automatically decreasing the leverage of 
the keys upon the type-bars during the key 
strokes, and means for effecting adjustment 
of the leverage or purchase of the keys upon 
the type-bars. 

24. In a type-writing machine, the combi 
nation with a series of type-bars and a series 
of key-levers of means controlled by the key 
levers for both locking the type-bars in nor 
mal position and automatically decreasing 
the leverage of the key-levers upon the type 
bars during their printing strokes, and means 
for shifting the fulcrum-points of said key 
levers. 

25. In a type-writing machine, the combi 
nation of a series of radial type-bars, a series 
of key-levers, connections extending from the 
key-levers to the type-bars and constructed 
to both lock the latter in normal position and 
decrease the leverage of the key-levers upon 
the type-bars during their printing strokes, 
and means for shifting the fulcrum-points of 
the key-levers simultaneously. 

26. In a front-strike writing-machine, the 
combination of a series of type-bars, a series 
of key-levers extending rearwardly beneath 
the type-bars and fulcrumed at their rear 
ends, means controlled by said levers for both 
locking the type-bars in normal position and 
decreasing the leverage of the keys upon the 
type-bars during their printing strokes, and 
means for shifting the fulcrum-points of the 
key-levers forwardly and rearwardly. 

27. In a type-writing machine, the combi 
nation of a series of type-bars, a series of key 
operated levers, a series of intervening links 
which both lock the type-bars in normal posi 
tion and decrease the leverage of the keys 
upon the type-bars during the key-strokes, 
and means for shifting the fulcrums of said 
levers. 

28. In a type-writing machine, the combi 
nation of a series of type-bars, a series of key 
levers, and means, including a series of sub 
levers, for, first, locking said type-bars in nor 
mal position; second, automatically decreas 
ing the leverage of the key-levers upon the 
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type-bars during their printing strokes, and, nation of a series of type-bars, a series of op 
third, effecting an adjustment of the leverage 
of the key-levers upon the type-bars. 

29. In a front-strike writing-machine, the 
combination of a series of pivoted type-bars, 
a series of key-levers arranged below the 
type-bars, a series of upwardly-extending sub 
levers having at their upper ends gear-teeth 
in mesh with teeth provided upon the type 
bar hubs, means controlled by said key-le 

bars in normal position and decreasing the 
leverage of the key-levers upon the suble 
vers and type - bars during their printing 
strokes, and means for shifting the fulcrums 
of said key-levers. 

30. In a type-writing machine, the combi 
nation of a series of type-bars, a series of le 
vers provided with finger -lkeys, a series of 
sublevers connected to said type-bars, a Series 
of links connecting said sublevers to said key 
levers in such a manner as both to lock said 
sublevers and said type-bars in normal posi 
tion and to decrease the leverage of said key 
levers upon said suble vers and type-bars 
during their printing strokes, and means for 
shifting the fulcrum-points or fulcrums of the 
key-levers. 

31. In a type-writing machine, the combi 
nation of a series of type-bars, a series of de 
tachably-mounted levers, connections from 
said levers to said type-bars so constructed 
and arranged that the leverage or purchase of 
said levers upon said type-bars decreases au 
tomatically during their printing strokes, and 
means for shifting the fulcrum-points of said 
levers simultaneously. 

32. In a type-writing machine, the combi 
nation of a series of type-bars, a series of key 
levers detachably mounted upon and spring 
pressed against a fulcrum-bar which is ad 
justable along said levers, and connections ex 
tending from said key-levers to said type-bars, 
said connections being so constructed and ar 
ranged that the leverage or purchase of said 
levers upon said type-bars decreases auto 
matically during their printing strokes, inde 
pendently of the adjustment of said fulcrum 
bar. 

33. In a type-writing machine, the combi 
nation with a series of type-bars of a series of 
operating-levers therefor and a fulcrum-bar 
upon which said levers are detachably full 
crumed, said fulcrum-bar being constructed 
for adjustment along said levers. 

34. In a type-Writing machine, the combi 
nation with a series of types of a series of op 
erating-levers having racks, and an adjust 
able fulcrum-bar having teeth to engage said 
racks. - . 

• 35. In a type-writing machine, the combi 
nation with a series of types of a series of de 
tachably - mounted operating- levers, a full 
crum-bar which is adjustable along said le 
vers, and means for preventing end wise dis 
placement of said levers. 

36, In a type-Writing machine, the combi 

erating-levers, an adjustable fulcrum-bar for 
said levers, and a finger-wheel provided at the 
end of said fulcrum-bar. 

37. In a type-writing machine, the combi 
nation of a series of type-bars, a series of op 
erating-levers having racks, an adjustable 
fulcrum-bar having teeth in mesh with said 

38. In a type-Writing machine, the combi 
nation of a series of type-bars, a series of key 
levers having racks, an adjustable fulcrum 
bar having teeth in mesh with said racks and 
extending through a slot provided in the 
framework of the machine, and a finger-wheel 
upon the extended end of said fulcrum-bar. 

39. In a type-Writing machine, the combi 
nation of a series of types, a series of operat 
ing-levers, a movable fulcrum-bar, and fixed 
racks engaging teeth provided upon said full 
crum-bar. 

40. In a type-Writing machine, the combi 
nation of a series of types, a series of operat 
ing-levers, a movable fulcrum-bar provided 
With a finger-wheel, and fixed racks engaging 
teeth provided upon said fulcrum-bar. 

41. In a type-writing machine, the combi 
nation of a series of types, a series of operat 
ing-levers having racks, a pair of fixed racks, 
and a toothed fulcrum-bar in engagement with 
all of said racks. 

42. In a type-writing machine, the combi 
nation of a series of types, a series of spring 
pressed operating-levers having racks, a pair 
of fixed racks, and a toothed fulcrum-bar in 
engagement with all of said racks. 

43. In a type-Writing machine, the combi 
nation of a series of types, a series of key-le 
vers connected thereto, a series of racks pro 
vided upon the rear ends of said levers, an 
overlying toothed fulcrum-bar adjustable 
along said levers, and a series of springs for 
said levers. 

44. In a type-writing machine, the combi 
nation of a series of types, a series of key-le 
vers connected thereto, a fulcrum-bar over 
lying said key-levers, and means for shifting 
Said fulcrum-bar along said key-levers. 

45. In a type - writing machine having a 
base, the combination of a series of type-bars, 
a series of key-levers arranged within the base 
and connected to the type-bars, an overlying 
toothed fulcrum - bar in mesh with teeth 
formed upon said levers, and a slot in the base 
through which an end of said fulcrum-bar pro 
jects, said projecting end being provided with 
a finger-wheel. 

46. In a type-writing machine, the combi 
nation with a series of type-operating key-le 
vers of racks 30 provided thereon, fixed rack 
54, studs 55, toothed fulcrum-bar 31, and fin 
ger-wheel 51. 

47. In a front-strike type-writing machine, 
the combination of key-levers 26, racks 30, 
toothed fulcrum-bar 31, links 34, sublevers 18, 
Springs 33, gears 17, 16, and type-bars 5. 

48. In a front-strike type-writing machine, 
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the combination of key-levers 26, racks 30, 
toothed fulcrum-bar 31, fixed racks 54, ears 
25, links 24, suble vers 18, springs 33, gears 
17, 16, and type-bars 5. 

49. In a front-strike writing-machine, the 
Combination of a series of pivoted type-bars, 
a series of key-levers arranged below the type 
bal's, a Series of upwardly-extending suble 
Vers pivoted at their lower ends and having 
at their upper ends gear-teeth in mesh with 
teeth provided upon the type-bar hubs, and 
means controlled by said key-levers for lock 
ing Said sublevers and type-bars in normal po 
sition. 

50. In a front-strike writing-machine, the 
Combination of a series of type-bars, a series 
of key-levers extending beneath the type 
bars, a series of sublevers pivoted below the 
key-levers and operatively connected at their 
upper ends to the type-bars, and a series of 
links connecting said sublevers to said key 
levers and operating to lock said sublevers 
and Said type-bars in normal position. 

51. In a front-strike writing-machine, the 
Combination of a series of type-bars having 
toothed hubs, a series of key-levers, a series 
of toothed sublevers which extend upwardly 
to the type-bar hubs and directly engage the 
latter below or outwardly of the type-bar piv 
OtS, and a series of links connecting said sub 
levers to said key-levers and operating to lock 
Said sublevers and said type-bars in normal 
position. 

52. In a front-strike writing-machine, the 
combination of a series of pivoted bars having 
types at their forward ends, a series of key 
levers extending rearwardly beneath the type 
bars, a series of upwardly-extending suble 
vers pivoted at their lower ends and having 
at their upper ends gear-teeth in mesh with 
teeth provided upon the type-bar hubs, and a 
Series of links extending longitudinally of said 
key-levers and crosswise of said suble vers. 

53. In a front-strike Writing-machine, the 
combination of a series of type-bars having 
toothed hubs, a series of substantially hori 
ZOntal key-levers, a series of toothed sub 
levers pivoted at their lower ends and ex 
tending upwardly to the type-bar hubs and 
directly engaging the latter below or out 
Waldly of the type-bar pivots, and a series of 
forwardly-extending substantially horizontal 
links connecting said sublevers to said key 
levers. 

54. In a front-strike Writing-machine, the 
Combination of a series of type-bars having 
toothed hubs, a series of substantially hori 
Zontal key-levers, a series of toothed sub 
levers pivoted at their lower ends and ex 
tending upwardly to the type-bar hubs and 
directly engaging the latter below or out 
Wardly of the type-bar pivots, a series of for 
wardly-extending horizontal links pivoted at 
their rear ends to said sublevers between the 
ends of the latter, and a series of upwardly 
extending ears provided upon said key-levers 
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and pivotally attached to the forward ends of 
said links. 

55. In a front-strike writing-machine, the 
combination of a series of radial type-bars, a 
series of key-levers extending beneath the 
type - bars, a series of upwardly- extending 
suble vers of graduated lengths and having a 
common axis and connected at their upper 
ends to the type-bars, and a series of links 
extending from the key-levers and attached 
to the suble vers at graduated distances from 
the fulcrums of the latter. 

56. In a front-strike writing-machine, the 
combination of a series of radially-arranged 
type-bars, a series of key-levers extending be 
neath the type-bars, a series of upwardly-ex 
tending sublevers of graduated lengths hav 
ing a common axis and connected at their 
upper ends to the type-bars, and a series of 
links extending from the key-levers and at 
tached to the suble vers at graduated dis 
tances from the fulcrums of the latter, said 
links extending crosswise of said sublevers 
and longitudinally of said key-levers. 

57. In a front-strike writing-machine, the 
combination of a series of radially-arranged 
type-bars, a series of key-levers below the 
type-bars, a series of upwardly-extending Sub 
levers of graduated lengths connected at their 
upper ends to the type-bars, and a series of 
links extending from the key-levers and at 
tached to the sublevers at graduated heights. 

58. In a front-strike writing-machine, the 
combination of a series of radially-arranged 
type-bars, a series of key-levers below the 
type - bars, a series of ears of graduated 
heights provided upon the key-levers, a se 
ries of upwardly-extending sublevers of grad 
uated lengths connected at their upper ends 
to the type-bars, and a series of links extend 
ing from the ends of said ears to said sub 
levers and attached to the latter at graduated 
heights. 

59. In a front-strike writing-machine, the 
combination of a series of radially-arranged 
type-bars having toothed hubs, a series of 
key-levers extending rearwardly beneath the 
type-bars, a series of toothed sublevers of 
graduated lengths pivoted concentrically at 
their lower ends and extending upwardly to 
the type-bar hubs and directly engaging the 
latter below or outwardly of the type-bar pily 
ots, a series of upwardly-extending ears of 
graduated lengths provided upon said key 
levers, and a series of links extending rear 
wardly from said ears and attached to the 
Suble vers at graduated heights. 

60. In a front-strike writing-machine, the 
combination of type-bars 5, teeth 16 thereon, 
key-levers 26, suble vers 18 having teeth 17 
and fulcrumed upon straight horizontal bar 
20 below the key-levers, ears 25, and links 24. 

61. In a front-strike writing-machine, the 
combination of a series of type-bars having 
toothed hubs, a series of key-levers below the 
type-bars, a series of toothed sublevers de 
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tachably fulcrumed at their lower ends upon 
a rod arranged beneath the key-levers and 
engaging at their upper ends said type-bar 
hubs, and a series of links extending from 
said key-levers and attached to said suble 
vers between the ends of the latter. 

62. In a front-strike writing-machine, the 
combination of type-bars 5, teeth 16 thereon, 
detachable key-levers 26, sublevers 18 having 
at their upper ends teeth 17 and detachably 
fulcrumed at their lower ends upon straight 
horizontal bar 20, and springs 33 extending 
from the key-levers to the sublevers. 

63. In a front-strike writing-machine, the 
combination of type-bars 5, teeth 16 thereon, 
detachable key-levers 26, sublevers 18 having 
at their upper ends teeth 17 and detachably 
fulcrumed upon a rod, arms 34 upon said sub 
levers, and springs 33 extending from said 
arms 34 to said key-levers. 

64. In a front-strike Writing-machine, the 
combination of a series of type-bars, a series 
of key-levers arranged below the type-bars, 
a series of sublevers of the third order oper 
atively connected at their upper ends to the 
type-bars and extending in a direction cross 
wise of the key-levers, and diagonally-oper 
ating links directly connecting said sublevers 
to said key-levers. - . 

65. In a front-strike writing-machine, the 
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combination of a series of type-bars, a series 
of key-levers extending rearwardly below the 
type-bars, a series of sublevers pivoted below 
the key-levers and operatively connected at 
their upper ends to the type-bars, and means 
controlled by said key-levers for both lock 
ing said suble vers and type-bars in normal 
position and decreasing the leverage of the 
key-levers upon the sublevers and type-bars 
during the key-strokes. 

66. In a front-strike writing-machine, the 
combination of a series of type-bars, a series 
of key-levers below the type-bars, a series of 
upwardly - extending sublevers pivoted at 
their lower ends and having at their upper 
ends gear-teeth in mesh with teeth provided 
upon the type-bar hubs, and means controlled 
by said key-levers for both locking said sub 
levers and type-bars in normal position and 
decreasing the leverage of the key-levers upon 
the sublevers and type-bars during their 
printing strokes. 
Signed at Elizabeth, in the county of Union 

and State of New Jersey, this 12th day of No 
vember, A. D. 1900. 

BURNHAM. C. STICKNEY. 
Witnesses: 

S. R. OGDEN, 
JULIA ROSS, 
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