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UNITED STATES PATENT OFFICE. 
CELARLES E. Tomlinson, OF SYRACUSE, NEW YORK, ASSIGNOR TO ALEXANDER. T. 

BROWN, OF SYRACUSE, NEW YORK. 

TYPE-WRITING MACHINE. 

949,509. Specification of Letters Patent. Patented Feb. 5, 190. 
Application filed September 25, 1907. Serial No. 894,502. 

To all whom it may concern: concerned, but as here shown said type bars 
Be it know that, CiaRLEs E. ToILIN- are arranged in two sets comprising shorter 

soN, citizen of the United States, and resi- type bars 6 and longer type bars 7, each dent of Syracuse, in the county of Ononi cairying a single type S. The shorter type 
daga and Sta e of New York, have invented bars are mounted on a grooved segment seriainey and useful Improvements in and the longer type bars of a similar grooved 
Type-Writing achines, of which the fol- segment 10 of greater radius than the other 
lowing is a specification. . and a little nearer the front of the machine, 
Ay invention relates to typewriting ma- the type bars 6 alternating with the longer 

chins and it has for its principal object to type bars 7. The Segments 9 and 10 are i. 
et vide an improved type action. !cular in cross-section and have circumfer 
A further object of the invention is to ential grooves 12, one for each type bar, said provide a simple and efficient type action ill grooves constituting race-ways for anti-fric 

which the type bars are thrown to the print: ; lionbalis 13 which balls run in V-grooves in 
ing point with a motion the first part of the heels of the type bars, said heels being 
which is comparatively slow and which mo- e- e 
tion is accelerated during the stroke of the 
Xey. 
A still further object of the invention is 

to provide simple and efficient means and 

and the bails 13. The type bars when in 
normal position rest against a pad 14 mount 

... ed along the forward portion and upper 
edge of a broad sub-lever segment 15 which 

by which the type bars are automatically is secured at its ends to the top plate 3 by 
locked against rebound when they return to screws or other suitable means. y 
mornia position. Each of the type bars has projecting from 
To the above and other ands which will the heel thereof upward and toward the rear 

hereinafter appear my invention consists of the inachine a ug 16 to which is pivoted 
of the features of constriction, arrange- the upper end of a link it, the lower end of 
ments of parts and combinations of devices which is pivoted at 1S to a sub-lever or ac 
described in the following specifieation and tuating device 20. As hereinbefore pointed 
set forth in the appended claims. out the type bars 6 and alternate with each 

In the accoulpanying drawings, Figure other in the basket and the sub-levers 20 for is a front to reir vertical sectional view of all of the type bars are pivoted on a pivot 
as much of a front-strike typewriting ma- wire 21 lying in a suitable slot in a flange or 
chine as is necessary to illust rate the appli- bead or the under side and near the rear 
cation of ny invention thereto. Fig.2 is edge of the segment 15. The segment is 
a fragmentary rear elevation showing a formed with a series of radial slots 22 in 
number of the type actions, the top plate of which the Sub-levers are mounted and by 
the machine being shown in section and which they are guided in their novellents 
parts being broken away and paris (linitted. around the pivot wire 21. I refer to lount 
My invention although more particularly the pivot wire 21 some little distance in 

adapted for “ visible or front strike ma- front of the type bar segments aid to ar 
chines may be applied to various styles of range the sub-levers substantially horizontal 
typewriting machines. when they are in their normal positions yih 
The main frame of the machine shown in their rear ends in such positions that :: )f 

the drawings comprises side plates 1, each of the links 17 incline toward the front if the 
which has cast integral there with corner machine. Each of the links 1 and sub 
posts 2 which support a top plate 3 above levers 20 lies approximately in the piane of 
which may be mounted any suitable form of notion of the corresponding type bar as will 
carriage (not shown) having mounted there- be see iron an inspection of Fig. 2. Each 
in a roller platen 4 diagranimatically shown of said sub-levers is formed with a slot 23 
in Fig. 1. The top plate here shown com-' which slot as here shown is substantially 

i 

prises a dust guard 5 for the type bar straight. Each slot 23 receives a pin 24 
pivots. mounted on the upper end of an upstanding 

aria 25 of a substantially rigid link, slide of . The type bars may be mounted in any 
actuating bar or device 25 which extends to suitable manner, as far as my invention is 

formed as eyes which surround the segments 
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ward the front of the niachine and at its for 
Ward end is pivoted at 27 to an arm 28 of the 
bell-crank key lever, the other arm 2:) of 
which is pivoted at 31 to the stem 32 of a 
printing key 33. Within the scope of my 
invention the forward ends of the bars 2 
may be guided and connected with the keys 

ill other ways than that shown. The key 
stems. 32 pass loosely through a keyboard 
plate 34. The bell cranks 28-29 are pivoted 
on a Series of transverse rods 35 which are 
arranged at different elevations and are sup 
ported in any suitable manner in the frame 
work of the machine. The pins 2-4 may be 
headed and shouldered rivets arranged to co 
act directly with the sub-levers 20, or they 
may be such rivets with rollers :ounted 
thereon to reduce wear and friction. Each : 
of the bars 26 is forked at its rear end, being 
formed with two substantially horizontal 
arms 36 and 3 having parallel bearing por 
tions 36 and 37 respectively. Each of the 
arms 3 rests at its edge 37 in a groove in a 
roller 3Siournaled on a rod 39 which is sit 
ably supported in the base of the machine 
and each of the arms 36 is engaged along its 
upper edge 36 by a similar grooved roller 40 
journaled on a frame rod 41 similar to the 
rol 39. These frame rods 39 and 41 may be 
supported in any suitable manier and may 
if desired be provided with supports at in 
tervals lengthwise thereof, but I have not 
thought it necessary to show these details of 
construction. If preferred, a fixed guide pin 
42 may be founted by the side of each of 
the arms 25 -ar the sides of the system as 
shown in Fig. 2 to prevent lateral deflection 
thereof. These pins nay be mounted in and 
may project horizontally from a stuitable 
Support 43. 7 

Each of the actuating bars 26 is adapted 
to move in a substantially straight line di 
rectly toward the front of the machine when 
a key is depressed, and each of the slots 23 
normally stands at a very slight angle to 
the line of motion of the corresponding pin 
24, and each of said slots is so disposed that if prolonged it would pass comparatively 
close to, but would not pass through the cen 
ter of rotation of the sub-lever. The con 
struction is such that when a key is de 
pressed the corresponding pil 24 noves to 
ward the front of the machine, rocking the 
sub-lever 20 to the position shown in dot 
ted lines in Fig. 1 and throwing the corre sponding type bar to the printing point. 
Since at the beginning of the stroke the slot 
23 is nearly parallel with the line of motion 
of the pin24, the first part of the motion of 
said pin will in part a comparatively slow 
velocity to the sub-lever and type bar, but 
as this motion proceeds the slot turns to a 
greater and greater angle with the line of 
anotion of the pin 24. Moreover, in its 
initial position said pin is at a considerable 

distance from the pivot of the sub-lever and 
as the notion progresses or proceeds the pin 
noves closer and closer to such pivotal cen 
ter. For these two reasons the sub-lever 
noves with an accelcrated velocity and the 
type bar partakes of this acceleration. 
Moreover, when each type bar returns to 
normal position the line of motion of the 
pin 24 is so nearly at right angles to the 
slot 23 that motion cannot be imparted from 
the type bar to the pin and the actuating bar 
which carries it, so that the type bar is 
locked against rebound from the pad 14. 

In Fig. 1 I have shown two type ac 
tions, one for a long type bar and one for a 
short type bar, these type bars being situated 
near the middle of their respective seg 
ments. In Fig. 2 I have shown two type 
bars near the middle of the machine, iwo 
type bars at the extreme right hand ends of 
their respective segments, and two type bars 
in intermediate positions. It will be per 
ceived that not only the end type bars them 
Selves but also the corresponding sub-levers 
are at a greater elevation than those near 
the middle of the machine, the sub-levers 
being arranged in an arc of greater radius 
than that of either of the type bar segments 
so that the links 17 of each set of type 
bars may be made of uniform length. It 
will also be seen that planes of motion of the 
type bars, sub-levers and links at the end 
portions of the segments are inclined to the 
vertical and that the intermediate type bars 
and sub-levers and links occupy intermediate 
positions in these respects. In order to com 
pensate for these differences in elevation and 
angle, the arms 25 are made progressively 
longer from the center to the sides of the 
system and said arms are bent at 44 so as to 
bring their upper ends substantially into 
the planes of motion of the respective type 
bars. The actuating hars 26 are so mounted 
that their pins 24, even iii the cases of those 
actuating type actions near the sides of the 
systein, move in approximately straight lines 
directly toward the front of the machine, 
these pins 24 having substantially the same 
motion as those pins near the middle of the 
machine. In other words, the lars 26 slid 
ing in bearings at the rear ends thereof have 
a substantially parallel notion, that is to 
say, all parts of each of said bars, at least 
all of the parts near the rear ends of said 
bars, move substantially or approximately 
straight toward the front of the inachine. 
Atype action comprising the substantially 

rigid actuating devices 26 having the up 
standing arms 25 and mounted and guided 
for motion in a fore and aft direction after 
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the general manner of those devices shown 
in the present case, are also shown in a conn 
panion application of nine filed of even date 
herewith Serial No. 394,501 and in said com 
panion application such type action is 
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elained more broadly than in the present 
application, the claims in the present ap 
plication being limited to features not 
shown in said application Sr. No. 394,501. 
Various changes may be made in the de 

tails of construction aid arrangement with 
oil departing from my invention. 
What I claim as naw and desire to secure 

by aetters Patent, is:- 
1. ill a front strike typewriting machine, 

the combination of a front-strike type bar, 
a key actuated lever, a separate sub-lever, a link ?peratively connecting said sub-lever 
with he type bar, and an actuating device 
jounted to slide fure-and-aft of the ma 
chine, said actilating device being operated 
by Said key actuated ever and operating 
said sib-lever. 

2. In a front-strike typewriting machine, 
the combination of a front-strike type bai, 
a key actuated bell crank, a separate sub 
lever operatively connected with the type 
lar, al:d an actuating device pivoted to said 
l:ey act lated bell crank and operating said 
su} - ieve", said actuating device being 
pilounted to slide fore and aft of the ma 
chine. f 

3. In a front strike typewriting machine, 
the combination of an upwardly and rear 
wardly striking type bar, a key actuated 
lever, a separate EE operatively con 
nected with the type bar, and an actuating 
device intermediate said key actuated lever 
and sub-lever, Said actuating device being 
mounted to slide in the machine and having 
approximately a right-line movement fore 
and aft of the machine, the construction and 
arrangement of the parts being such that an 
accelerated movement is given the type bar 
in its movement to printing position and 
the type bar is locked against rebound in the 
normal position thereof. 

4. In a front-strike typewriting machine, 
lie connbination of an upwardly and rear 
wardly striking type bar, a key actuated 
lever, a separate sub-lever operatively con 
nected with the type bar and pivoted to 
swing approximately in the plane of motion 
of said type bar, and an actuating device 
intermediate said key actuated lever and 
sub-lever, said actuating device being mount 
ed to slide in the machine and having ap 
proximately a right-line movement fore and 
aft of the machine, the construction and 
arrangemeist of the parts being such that 
an accelerated movement is given the type 
bar in its movement to printing position 
and the type bar is locked against rebound 
in the norial position thereof. 

5. In a front-strike typewriting machine, 
the combination of a pivoted front-strike 
type bar, a sub-lever connected with said tyre bar and pivoted to swing approxi 
matcly in the plane of motion of said type 

9. In a front-Strike typewriting machine, 

key and said sub-lever comprising an end 
Wise movable member, said member moving 
fore-and-aft of the machine and having 
direct siding connection with said sub-lever. 

6. In a typewriting machine, the combina 
tion of a pivoted type bar, a sub-lever con 
nections between Said key and said sub-lever 
comprising an actuating bar or device hav 
ing direct sliding connection with said sub 
lever, a key actuated lever to which one end 

Ilected with said type bar, a key, and con 

of said bar or device is pivoted and by which 
said device is operated, and means sepa 
rate from said sub-lever for guiding the 
other end of said bar or device. 

. In a front-strike typewriting machine, 
the combination of a front-strike type bar, 
a sub-lever connected with said type bar and pivoted to Swing approximately in the plane 
of motion of said type bar, and connections 
between said key and sub-lever including a 
pivoted device actuated by said key, ES a 
ar or actuating devic: pivoted at its for 
Ward end to said pivoted device and slid 
ably mounted at its rear end. 

8. In a front-strike typewriting machine, 

80 

90 

the combination of a series of front-strike 
type bars, a series of sub-levers connected 
with said type bars and each pivoted to a 
relatively fixed part to swing approximately 
in the plane of motion of the corresponding 
type bar, a series of keys, key levers at the 
front of the machine, and connections be 
tween said key levers and said sub-levers 
comprising a series of rigid bars or actuating 
devices slidably mounted at their rear ends 
for motion in a fore and aft direction. 

the combination of a series of front-strike 
type bars, a series of sub-levers connected 
with Said type bars and each pivoted to a 
relatively fixed part to Swiig approximately 
in the plane of motion of the corresponding 
type bar, a series of keys, key levers at the 
front of the machine, and connections be 
tween said key levers and said sub-levers 
comprising a series of rigid bars or actuat 
iig devices slidably mounted at their rear 
ends for motion in a fore and aft direction 
and each having an upstanding arm for 
operating a stib-lever. - 

10. In a front-strike typewriting machine, 
the combination of a series of front-strike 
type bars, a series of links pivoted to the 
heels of said type bars and lying behind said 
type bars, a series of sub-levers connected 
with said links, a series of keys, and connec 
tions between said keys and sub-levers.com prising a series of actuating bars having a 

and means for guiding said actuating bars 
for motion in a fore and aft direction. 

11. In a front-strike typewriting machine 
the combination of segmentally disposed 

- a St as 

pin and slot connection with said sub-lever, 

65 bar, a key, and connections between said front-strike type bars, a series of radially 
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arranged links pivoted to the heels of said 
type bars and lying behind said type bars, a 
series of sub-levers pivoted forward of said 
series of type bars and connected at their 
rear ends with said links, a series of keys. 
and connections between said keys and sub 
levers comprising a series of actuating bars 
having a pin and slot connection with said 
sub-lever, and means for guiding said actuat 
ing bars for notion in a fore and aft di 
rection. - 

12. In a front-strike typewriting machine, 
the combination of a series of front-strike 
type bars, a series of sub-levers each con 
nected with a type bar, each of said sub 
levers lying approximately horizontal and 
having straight slots therein, a series of : 
keys, and connections between said keys and 
sub-level's comprising a device having a pin 
working in said slot and guided for motion 
substantially in a straight line. 

13. In a front-strike typewriting machine, 
the combination of a series of front-strike 
type bars, a series of sub-levers each con 
nected with a type bar and pivoted at its 
forward end to swing approximately in the 
lane of motion of the corresponding type 
ar and each of said sh-levers lying ap 

proximately horizontal and having straight 
slots therein, a series of keys, and connec 
tions between said keys and stah-level's con 
prising a device having a pin working in 
said slot and guided for motion substantially 
in a straight line. 

14. In a front-strike typewriting machine. 
the conibination of a series of front-strike 
typc hal's arranged in two segmental sets, 
one of less radius than the other, links piv 
oted to the heels of said type bars and ex 
tending therefrom in radial planes, and a 
series of sub-lever's pivoted to swing p 
proximately in the planes of the correspond 
ing type bars, each of said sub-levers being 
pivoted at one end on a fixed pivot and a 
its rear end to one of said links, a series of 
keys, and connections between silic keys and 
sub-levers comprising a series of hai's mount 
ed for a bodily motion in a fore and a fi 
direction and having a pin and slot contie?'- 
tion with said sub-lever. 

15. In a front-strike typewriting machine. 
the combination of a series of front-strike 
type bars arranged in two segmental sits. 
one of less radii is that the otl:er, links piv. 
oted to the heels of saic type : is an ex 
tending there from in radial planes, a sub 
lever segment no intel in front of the pivots 
of said type ibars. and a series of still-levers - 

pivoted in said still-lever segment to swing 
approximately : the planes of the 'orri:- 
sponding type lars, each of said sui-leve's 
being pivoted at its forward e iid to sail 
segment and at its rear end t is one of said 
links, a series of keys, and connectious be 
tween said keys and sub-levers comprising 

949,500 

a series of bars mounted for a bodily motion. 
in a fore and aft direction and having a pin 
and slot connection with said sub-lever. 

16. In a front-strike typewriting machine, 
the combination of a series of front-strike 
SE bars arranged in two segmental sets, 
one of less radius than the other, links piv 
oted to the heels of said type bars and ex 
tending therefroin in railia planes, and a 
series of sub-levers pivoted to swing ap 

70 

proximately in the planes of the correspond- . 
ing type bars and links, each of said sub 
levers i. pivoted to one of said links, a 
series of keys, and connections between said 
keys and sil-levers comprising a series of 
bars mounted for anotion in a fore and aft 

: direction and having a pin and slot connec 
ion with said sub-lever, the construction and 
arrangement being such that each of said 
pins in parts to the corresponding sub-lever 
a notion that is relatively slow in the first 
part of tine stroke and that is accelerated 
during the stroke. 

17. In a front-strile typewriting machine, 
the combination of a series of front-strike 
type bars arranged in two segmental sets, 
one of less radius than the other, links piv 
oted to the heels of said type bars and ex 
tending there from in radial planes, a Sub 
lever segment nointed in front of the pivots 
of said type bars, and a series of sub-levers 
pivoted in said sub-lever segment to swing 
approximately in the planes of the corre. 
sponding type bars and links, each of said 
sub-levers being pivoted at its forward end 
to sail segne, it and at its rear end to one 
of said links, a series of keys. and connec 
tio is between sail keys and sub-levers con 
prising a series of bai's mounted for motion 
in a fore an aft irection and having a pin 
and slot connection with said sub-lever, the 
construction aid arrangelent being Such 
that each of said pins in parts to the corre 
sponding sub-lever a notics that is rela 
tively slow in the first part of the stroke and 
{hat is accelerated during the stroke. 

18. In a front-strike typewriting machine, 
the combination of a series of front-strike 
type bars arranged in two segmental sets, 
one of less rails than the other, links piv 

| oted to the heels of sail type ::trs and ex 
tending there from in ridial planes, a sub 
lever segment nounted in front of the pivots 
of said ty:e lars. and a series of sib-levers 
ivoted in said sub-lever seglinent to swing 

approximately in the planes of the corre 
sponding type bars, each of said sib-lever's 
leing ivoted at its forward end to said 
segment and at its rear end to one of said 
links. a series of keys, and connections be 
iween said keys and sub-levers coal prising 
a series of lars an inted for motion in a foie 

; and aft direction and having i. pill and slot 
connection with said sub-lever, the relation 
of the parts being such that when a type bar 
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is in normal position said actuating devices 
are capable of actuating said sub-lever but 
said sub-lever is incapable of actuating Said 
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- upwardly and rearwardly striking ER bars, 
y 

actuating devices, whereby the type bars are 
locked against rebound when they return to 
normal position. 

19. In a front-strike typewriting machine, 
the combination of a series of front-strike 
type bars, a series of keys, and connections 
between said keys and type bars comprising 
a series of actuating devices operatively con 
nected at their forward ends with the keys 
and having at their rear ends upper arms 
36 and lower arms 37, grooved rollers 
mounted above said upper arms 36 and guid 
ing the same, and grooved rollers mounted 
beneath said lower arms 37 and guiding the 
S82. 

20. In a typewriting machine, the combi 
nation of segmentally arranged type bars, 
sub-levers mounted in an are, radially dis 
posed links connecting said type bars and 
sub-levers, and key operated sliding actu 
ating devices co-acting directly with said 
sub-levers. 

21. In a front-strike typewriting machine, 
the combination of segmentally arranged 
upwardly aid rearwardly striking type bars, 
sub-levers mounted in an arc, radially dis 
posed links connecting said type bars and 
sub-levers, said links moving in approxi 
mately the same planes that the type bars 
.."g in, and key operated sliding actuat 
ing devices which move approximately in 
straight lines fore and aft of the machine 
and co-act directly with said sub-levers. 

22. In a typewriting machine, the gombi 
nation of segmentally arranged type bars, 
sub-levers mounted in an arc, radially dis 
posed links connecting Said type bars and 
sub-levers, and key operated sliding actuat 
ing devices co-acting directly with said sub 
levers, said actuating devices having pro 
gressively longer arms from the center to 
the sides of the system. 

23. In a front strike typewriting machine 
the combination of segmentally arranged 
sub-levers mounted in an arc, radially dis 
posed links connecting said type bars and 
sub-levers, said links moving in approxi 
mately the same planes that the type bars 
Sing in, and E. operated sliding actuat 
ing devices which move approximately in 
straight lines fore and aft of the machine 
and co-act directly with said sub-levers, 
said actuating devices having progressively 
longer arms from the center to the sides 
of the system. 

24. In a typewriting machine, the combi 
nation of segmentally arranged type bars, 
sub-levers mounted in an arc, radially dis 
posed links connecting said type bars and 

5 

sub-levers, and key operated sliding actuat 
ing devices co-acting directly with said sub 
levers, said actuating devices having arms 
which coöperate with said sub-levers and 
which are bent at progressively greaterian 
gles from the center to the sides of the 
system. 

25. In a typewriting machine, the combina 
tion of segmentally arranged type bars, sub 
levers mounted in an arc, radially disposed 
links connecting said type bars and sub-le 
vers, and key operated sliding actuating de 
vices co-acting directly with said sub-levers, 
said actuating devices having arms which 
coöperate with said sub-levers and which 
extend to progressively greater distances 
from the actuating devices and are bent at 
progressively greater angles from the center 
to the sides of the system, so as to bring the 
ends of the arms which are connected with 
the sub-levers approximately in the same 
planes as the sub-levers. 

26. In a front-strike typewriting machine, . 
the combination of segmentally arranged 
upwardly and rearwardly striking it 
bars, sub-levers mounted in an arc, radially 
disposed links connecting said type bars and 
sub-levers, said links moving in approxi 
mately the same planes that the type bars 
Swing in, and key operated sliding actuat 
ing devices which move approximately in 
straight lines fore and aft of the machine 
and co-act directly with said sub-levers, said 
actuating devices having arms that extend 
upwardly to progressively higher elevations 
from the center to the sides of the system 
and coöperate with said sub-levers. 

27. In a front-strike typewriting machine, 
the combination of segmentally arranged upwardly and rearwardly striking ty 
bars, sub-levers mounted in an arc, EaS 
disposed links connecting said type bars and 
sub-levers, said links moving in approxi 
mately, the same planes that the type bars swing in, and key operated sliding actuat 
ing devices which move approximately in 
straight lines fore and aft of the machine 
and co-act directly with said sub levers, said 
actuating devices having arms which extend 
upwardly to progressively higher elevations 
and which are bent at progressively greater 
angles from the center to the sides of the 
system to bring the upper ends of said arms 
approximately in the same planes as the 
sub-levers to which they are connected. Signed at Syracuse, in the county of 
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Onondaga, and State of New York, this 120 
16 day of Sep. A. D. 1907. 

CHARLES E, TOMINSON. 
Witnesses: 

C. C. ScHoeNECK, 
J. A. PRoss. 


