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To all whom ¥t mag/ concern: S

Be it known that I, Crarces B. TomriN-
soN, citizen of the United. States, and resi-

dent of Syracuse, in the county of Onon-

daga and State of New York, have invented
certain new and “useful Tmprovements in

Type-Writing. Machines, of which the fol-

lowing is-a specification.
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My invention relates to typewriting ma-
chines and it has for its principal object to
provide an improved type action for such

machines and “particalarly for front-strike:

typewriters.
I have provided a type action in which the
type ‘bars are‘thrown to the printing point

. with a motion, the first part of which is

comparatively slow and which motion is
continuously ~accelerated ~throughout “the
stroke of the key, and in which the type bars
are automatically locked - against rebound
when they retiirn to normal position. Thave
also” provided an improved. type bar and
hanger construction and arrangement.

- To the above and other ends which will
hereinafter appear; my invention consists in

certain features of construction and combina-

tions and arrangements of parts, all of
which will be lel%y set forth herein and par-
ticularly pointed out in the claims.

In the accompanying drawings, Figure 1
is a front to rear vertical sectional view of
a typewriting machine having my inven-
tion embodied therein, the platen being
shown diagrammatically. Fig. 2 is'a frag-
mentary rear elevation of the left-hand half

of ‘the system of type actions, with some of:

~the type bars and hangers omitted. Fig. 8

40

»rear of the machine.

45

“is-a fragmentary plan view of five type bars
mear the middle ‘of the segment; together

with their cooperating parts, the parts ap-
pearing as-viewed from above and from the
‘ In all of the views
parts are shown in section or broken away
and . parts are omitted.

"My invention' is applicable to various
styles of typewriting machines though it is

- particularly adapted to “visible” or front-

50

strilte machines.
The main frame of the machine shown in
the drawings comprises side plates 1 having

~corner posts -2 cast integral therewith, which
~corner ~posts. support a top plate 3. .above

which there is: mounted ‘a carriage (not
shown) which ‘supports a' roller platen 4

diagrammatically shown in Fig. 1. The top
plate 3 is of peculiar construction and among
other things comprises a part 5 of conical
form lying beneath the platen and above
the type bar pivots and constituting a dust
guard for said pivots.

The printing keys 6 are mounted on the
upper ends of stems 7 which are guided in
suitable openings in-'a keyboard plate 8.
Hach of said key stems is pivoted at its
lower end at 10 to an arm 11 of one of a
series of bell-crank key levers which are piv-
oted on transverse rods 12 which are suitably
supported in the framework of the machine.
Each of the bell-cranks has an arm 13 to
which at 14 is pivoted the forward end of
an actuating bar, link or device 15 which
extends toward the rear of the machine and
actuates one of the type bars, these con-
necting devices 15 being substantially rigid.
Said connecting devices or bars may be
guided at-their forward ends and may be
connected with the keys by other means than
that shown. ‘

The bars or actuating devices 15 are
guided at their rear ends by the following
means:—Each of said bars at its rear end is
forked, having two branches 16 and 17, one
above the other and forming between them
a wide open ended slot with parallel bearing
edges 16’ and 17’ respectively. A frame
bar 18 extends across the rear of the ma-
chine being supported at its ends by the side
plates 1, and said frame bar has projecting
forward therefrom a number of brackets 20
each of which, as shown in the present in-
stance, consists of a piece of sheet metal bent
at right angles to form a flange 21 which is

~secured tothe bar 18 by screws or rivets 22.

In Tig. 2 these brackets are shown in section
and the bar 18 thus does not appear in said
figure. The brackets 20 support two rods
23 and 24, one above the other and ‘each ex-
tending across the machine and preferably
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as shown in Fig. 2 extending through the

side plates 1 so that the rods may be re-
moved from and inserted into the machine,
The bar 18 and rods 23 and 24 are included
in the horizontal slot between the arms 16
and 17 of each of the bars 15 and said rods
23 and 24 have rotatively mounted thereon

- grooved rollers 25 and 26 respectively, said

rollers being spaced apart by washers 25,
the lower bearing edge 17’ of the arm.17
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of each of the bars 15 running in the pe-
ripheral groove in one of the upper rollers
25 and the bearing edge 16" of the arm 16
running in the groove of one of the rollers
26. It will be seen that the bars 15 are
slidably mounted at their rear ends, the roll-
ers 25 and 26 serving to reduce the friction
and the grooves in said rollers guiding the
bars against tilting to one side or the other.

Each of the bars 15 has an upstanding arm
97 which at its upper end has a headed pin
28 projecting from one side thereof. The
pin 28 may be a shouldered and headed
rivet which directly engages the associated
type bar, or it may be such a rivet with a
roller mounted thereon to reduce friction.

The type bars 30 are pivoted in individual
hangers 81 mounted on a type bar segment
32 which is secured by means of screws 33
to the under side of the top plate 3. The
hangers 31 are each secured by a screw 34
to the rear face of the segment 32. Tach
hanger as here shown is formed of one solid
piece of metal with its upper end bifurecated
to receive one of the type bars which is piv-
oted to the hanger at 85 and said hanger is
formed at its lower end with a centering or
guiding device consisting of a rearward pro-
jecting arm 36 having in its rear end a crotch
with inclined sides into which crotch a tail-
piece 87 of the type bar is adapted to enter
near the end of the printing stroke in order
to guide the type bar and its type accurately
to the printing point. The screws 34 are
arranged in staggered fashion, as indicated
in the drawings, In order to economize space
in the segment and the hangers are shaped
accordingly. The type bars when in their
normal position rest against a segmental pad
38 which is secured in any suitable manner
to the framework. In the present construc-
tion each of the type bars is furnished with
a single type 39 and in order still further to
economize the space in the type bar system,
I have arranged the type bars and hangers
into two sets and have also staggered the
pivots of the type bars themselves, setting
every other pivot farther toward the rear of
the machine than the alternating pivots and
effecting a corresponding staggering of the
type blocks as indicated in Figs. 1 and 8. I
accomplish this in the present instance by
making every other hanger thicker in 2
fore-and-aft direction at the part thereof
that is secured to the segment 32, thus throw-
ing not only the pivot 35 of each type bar
of one set but also the crotched guiding arm
36 of its hanger farther toward the rear of
the machine than the corresponding parts
of the type bars and hangers of the other
set. By this device I am enabled to get a
larger number of segmentally arranged type
bars into a comparatively small space in the
machine.

The arm or tail piece 37 of each type
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bar is slotted or. bifurcated to provide a
shorter lever arm 40 substantially parallel
with the first mentioned arm and an inter-
mediate slot 41 between the two arms and in
which the pin 28 of the corresponding bar
15 is adapted to work. This slot 41 has the
shape shown in Fig. 1; that is to say, its
forward end is a little to the rear of the
pivot 85 of the associated type bar and the
forward part of said slot 1s radial of the
pivotal center of the type bar and stands
normally at a downward inclination toward
the rear of the machine, whereas said slot
is curved so that at its rear end it is sub-
stantially horizontal or at an angle to the
radius - in which the forward part of the
slot is situated.

The construction is such that when a key
is depressed the bar 15, and with it the pin
28, moves toward the front of the machine,
the forward end of the bar being guided by
the lever arm 13 of its bell-crank and the
rear end of the bar being guided by its
rollers 25 and 26. - The pin 28 thus describes
a path that is approximately a horizontal
straight line directly toward the front of
the machine. It will be seen that during
the first instant of this motion the pin 28 is
moving in a line nearly parallel with the
portion of the slot 41 that it occupies at the
time, and that the forward part of the slot
is carved away from this line. It will also
be perceived that in the initial part of the
stroke, said pin 28 is at a considerable dis-
tance from the pivot 35 of the type bar,
whereas at the conclusion of the stroke the
pin has moved to a point much closer to said
pivot as indicated in dotted lines in Fig. 1.
The type bar is thus started with a low ve-
locity relative to that of the pin 28 and of
the key, but this relative velocity is con-
tinuously accelerated throughout, or sub-
stantially throughout, the stroke, the ac-
celeration being due partly to the shape of
the slot 41 and partly to the near approach
of the pin 28 to the pivot of the type bar.
The bars 15 have sliding pivotal connection
with the type bars as the relative motion
of a pin 28 and a type bar is partly a sliding
motion and partly a turning motion. It
will also be perceived that when the type
bar is in its normal position it is locked
against rebound as the direction of the slot
41 at the part thereof that is occupied by
the pin 28 is then approximately at right
angles to the line of motion of said pin.

The relative motion between the pin 283
and the slotted arm of a type bar, consists
partly of a sliding motion and partly of a
turning motion. In some of the claims T
have accordingly referred to this pin and
slot copnection as a “sliding pivotal connec-
tion.” This same relative motion can, of
course, be produced by other means than by
a pin working in a slot.
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- As indicated in Fig. 1 those arms 27, the.

- pins 28 .of which cooperate with the type

bars whose pivots are nearer the front of

the machine, are extended at their upper
ends o0 as to bring the pins 28 correspond-
ingly nearer:.to the front of the machine:

“Tach of the bars 15 is connected to one
end of a returning spring 42 which extends

- downward and toward the rear of the ma-

10

chine; ‘and-at their lower or rear ends said

springs, are: connected to- a transverse bar
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43 which is supported at its ends by the side
plates 1. The springs 42 serve to return the

:keys ‘and ‘their. connections to normal posi-

tion. In this type action the difference in
height or elevation between the type bars
near- the middle of the segment and those
near the ends of the segment may be com-
pensated: for in" a variety of ways. . As
shown in the present instance the rear ends
of all of the bars 15 are mounted at the
same elevation, the rollers 25 and 26 being
strung in straight horizontal lines across: the
machine; and-the arms 27 are-made of dif-
ferent lengths -appropriate to  the several

type bars. I prefer also to mount each roller

25 vertically above the corresponding roller
26, althongh it will be understood that this
arrangement is not absolutely essential. = As

the " different type bars swing in different

planes at different inclinations to the verti-
cal, those arms 27 near the ends of the seg-
ment extend. for some distance Verticalfy
from the bars15 and thence they are bent at
44, 'as-indicated in. Fig. 2, into or substan-

tially -inte the planes of -their respective |

type bars, the height and sharpness of the
bend 44 varying progressively from the cen-
ter to the sides of the system. The grooved
rollers 25 and 26 tend to prevent lateral
motion of-the upper ends of the arms 27 and

“‘these rollers are sufficient in most cases for

this purpose, but in the case of a type bar
near the end of the segment there would be,
when:the key was depressed, a pull tending
to deflect the arm 27 toward the-middle of
the machine. In order to resist this tend-
ency each of those arms 27 near either side
of the system has mounted by the inner side
‘thereof a supplemental guide in the nature
of a stationary horizontal guide pin 45, these
pins being fixed to - short segments 46 se-
cured- to the under side of the top plate 3.
In Tig. 2 I have shown eight such pins, but
the number may: be varied as found neces-
sary or advisable. In Fig. 1 the lowermost
three of these pins have been merely indi-
cated by dotted lines in order to: avoid ob-
‘geuring the other parts of the drawing.
Various changes may be made without de-
parting from the spirit and scope of my in-
“vention. '
- What'I claim as new and desire to secure
by Letters Patent, ig:—
1. In"a typewriting ‘machine, the combi-

8

nation of a series of type bars, a series of
keys and bell-crank key levers at the front
of the machine, and connections between

“said key levers and type bars comprising a

horizontally disposed series of rigid bars or
actuating devices connected at their forward
ends-to said key levers and slidably mount-
ed at their rear ends for motion in a fore-
and-aft direction and each having an up-
standing arm for operating a type bar, said
upstanding arms being of different lengths.

2. In a front strike typewriting machine,
the combination of a series of front strike
type bars, a series of keys and key levers
at the front of the machine, and connections
between said key levers and type bars com-
prising a - horizontally disposed series of
rigid ~bars or, actuating devices slidably
mounted ‘at their rear ends for motion in a
fore-and-aft direction and each having an
up-standing arm connected directly o a

type bar, said upstanding arms being of dif-
ferent lengths.

3. In a front strike typewriting machine,

‘the combination of a series of front strike

type bars, a series of keys'and key levers at
the front of the machine, and connections

“between said key levers and type bars com-

prising a horizontally disposed series of
rigid bars or actuating devices slidably
mounted at their rear ends for motion in a
fore-and-aft: direction and each having an
up-standing arm having sliding pivotal con-
nection with a type bar, said upstanding
arms being of different lengths. ‘

4. In a front strike typewriting machine,
the. combination of a series of front strike
type bars, a series of keys and key levers
at the front of the machine and connections
between said type bars and key levers com-
prising a series of rigid bars or actuating
devices connected at their forward ends to

said key levers and having up-standing arms

for-actuating said type bars, and rollers for
guiding the rear ends of said actuating de-

V1Ces.

5. In a typewriting machine, the combi-
nation of a series:of type bars, a series of
keys and key levers and connections between
said type bars and key levers comprising a
series of rigid bars or actuating devices con-
nected at their forward ends to said key
levers and slidably connected to said type
bars, and grooved rollers for guiding the
rear ends of said actuating devices for mo-
tion in a fore and aft direction.

6. In a front strike typewriting machine,
the combination of a series of front strike
type bars, a series of keys and key levers
at the front of the machine, and connections

. between said type bars and key levers com-

prising a series of rigid actuating bars or
devices connected at their forward ends to
said key levers and having up-standing arms
for actuating said type bars, and grooved
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rollers for guiding the rear ends of said
actuating bars for motion in a fore and aft
direction, each actuating bar having two
guide rollers one situated above the other.

7. In a front strike typewriting machine,
the combination of a series of front strike
type bars, a series of keys and key levers
at the frent of the machine and connections
between said type bars and key levers com-
prising a series of rigid bars or actuating
devices connected at their forward ends to
said key levers and having up-standing arms
for actuating said type bars, and grooved
rollers for guiding the rear ends of said
bars for motion in a fore and aft direction,
and supplementary guiding devices for the
upper parts of those arms near the sides of
the system.

8. In a typewriting machine, the combi-
nation of a type bar having a-bifurcated
arm with a slot between the branches of said
arm, one of said branches being longer than

the other, an actuating device working in.

said slot, and an alining device engaged by
said longer branch. ,

9. In a front strike typewriting machine,
the combination of a type bar segment, a

series of individual type bar hangers mount--

ed on said segment, and a series of front
strike type bars pivoted in said . hangers,
each of said hangers having a centering de-
vice and each of said type bars having an
arm codperating with said centering device,
said type bars and hangers being arranged
in two sets in staggered arrangement, the
hangers of one set being thickened at the
parts thereof that are secured to the seg-
ment so as to bring the pivot points of the
type bars thereon and the associated cen-
tering devices farther from the segment than
those of the hangers of the other set.

10. In a typewriting machine, the combi-
nation of a type bar having a curved slot
therein, one end of said slot being approxi-
mately radial to the pivot of the type bar
and the other end of the slot being at an
angle to a radius in which the other end of
the slot is situated, a key, connections be-
tween said key and type bar comprising a
part having a pin engaging in said slot, and
means for guiding said part in the initial
portion of its motion so that said pin moves
in a direction approximately lengthwise of
said slot.

11. In a front strike typewriting ma-
chine, the combination of a type bar having
a curved slot therein, one end of said slot
being approximately radial to the pivot of
the type bar and the other end of the slot
being at an angle to a radius in which the
other end of the slot is situated, a key, con-
nections between said key and type bar com-

prising a part having a substantially right

line motion and having a pin engaging in
said slot, and means for guiding said part
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in the inittal portion of its motion so that
said pin moves in a direction approximately
lengthwise of said slot.

12. In a front strike typewriting ma-
chine, the combination of a type bar, a key,
and connections between said key and type
bar comprising a part mounted for motion
approximately in a straight line fore and
aft of the machine, and a curved slot in said
type bar in which said pin engages, the part
of said slot in which the pin normally stands
extending approximately fore and att of the
machine and the other end of said slot being
approximately radial of the type bar.

18. In a front strike typewriting ma-
chine, the combination of a series of front
strike type bars, a series of keys, connec-
tions between said keys and type bars in-
cluding a series of bell crank key levers,
and a series of actuating bars pivoted at
their forward ends to said key levers, a
transverse frame piece at the rear of the ma-
chine, and guiding devices for said actuating
bars, said guiding devices being carried by
said frame piece and arranged in a straight
horizontal row .or rows.

14. In a front strike - typewriting ma-
chine, the combination of a series of front

‘strike type bars, a series of keys, connec-

tions between said keys and type bars in-
cluding a series of bell crank key levers,
and a series of actuating bars pivoted at
their forward ends to said key levers, a
transverse frame piece at the rear of the
machine, and upper and lower rollers car-
ried by said frame plece for guiding the
rear ends of said actuating bars.

15. In a front strike typewriting ma-
chine, the combination of a series of front
strike type bars, a series of keys, and con-
nections between said keys and type bars
comprising a series of fore and aft moving
bars 15 forked at their rear ends and hav-
ing upper and lower guide rollers mounted
between the branches of the forked ends of

‘said bar.

16. ITn a typewriting machine, the combi-
nation of a type bar, a key, and connections
between said key and type bar comprising a
sliding actuating bar having a sliding con-
nection with eaid type bar, a key actuated
lever to which one end of said actuating bar
is pivoted, and means separate from the
type bar for guiding the other end of said
actuating bar, the construction and ar-
rangement of said parts being such that the
type bar is locked against rebound in the
normal position thereof.

17. In a typewriting machine, the combi-
nation of a series of type bars, a series of
keys, key actuated levers at the front of
the machine, connections between said key
actuated levers and type bars comprising a
series of rigid actuating bars slidably
mounted at their rear ends for motion fore
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‘ and aft of the machine and each of said
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actuating’ bars having an upstanding arm
for -operating the corresponding type bar,
and means for connecting said actuating bar
with said type bar and locking said type bar
against rebound’ in the normal position
thereof. :

18. In- a front strike typewriting ma-
chine, the combination of a series of up-
wardly and rearwardly striking type bars,

a series of keys, key actuated levers, and |.

connections between said key actuated levers
and type bars, said connections comprising
a series of actuating bars slidably mounted
at their rear ends for motion fore and aft
of the machine and each having an upstand-
ing arm connected directly to a type bar,
theconstruction and- arrangement of said
parts being such that the type bars are
locked against rebound in their normal po-
sitions. : ‘

19. In a front strike typewriting machine,
the combination of a series of front strike
type bars, a series of keys, key actuated
levers, and connections between said key
levers and type bars comprising a series of
actuating bars slidably mounted at their
rear ends for motion fore and aft of the
machine and each having an' upstanding
arm, said arms having sliding pivotal con-
nections with the type bars to effect an ac-
celeration of the type bars in their move-

‘ments to printing position, the construction

and arrangement of the parts being such
that the type: bars are locked against re-
bound in their normal positions.

20. In a front strike typewriting machine,
the combination of a series of upwardly and
rearwardly striking type bars, a series of
keys, key actuated levers, connections be-
tween the said key actuated levers and type
bars comprising a' series of actuating bars
slidably mounted at their rear ends for mo-
tion fore and aft of the machine and each
having an upwardly extending arm for op-
erating a type bar, said arms being of

~graduated lengths and the arms at the side

portions of the: system being bent so that

" the upper end of each of said arms is ap-

proximately in the plane of movement of
the corresponding type bar, and means for

‘connecting said actuating bar with said

type bar and locking said type bar against
rebound:in its normal position.

21. In a front strike typewriting machine,
the combination of a series of front strike
type bars, a’ series of keys, key actuated
levers, and. connections between said type

bars and key actuated levers comprising a
series of actuating devices connected at their
forward endsto said key actuated levers and
slidably connected to said type bars, and
rollers for guiding the rear ends of said ac-
tuating devices for motion fore and aft of
the machine, the construction and arrange-
ment of said parts being such that each type
bar is locked against rebound in its normal
position. S :

22. In a front strike typewriting machine,
the combination of a segmentally arranged
series of upwardly and rearwardly striking
type bars, a series of keys, and connections
between said keys and type bars, said con-
nections comprising a series of radially dis-
posed arms having sliding pivotal connec-
tions with said type bars to afford an ac-
celeration. of the type bars in their move-
ment to printing positions, and means for
guiding said arms for bodily motion fore
and aft of the machine, the construction and
arrangement of said parts being such that
each type bar is locked against rebound in
the normal position thereof.

23. In a front strike typewriting machine,
the combination of an upwardly and rear-
wardly striking type bar having a slotted
arm, an actuating device for said type bar
having a pin that works in the slot in said
arm, and means for effecting a straight line
movement of said pin to produce an accel-
eration of the type bar in its movement to
the printing position, the parts including
means to lock the typeé bar against rebound
in its normal position. ‘

24. In a typewriting machine, the combi-
nation of a type bar having a "curved slot
therein, one end of said slot being approxi-
mately radial to the pivot of the type bar
and. the other end of the slot being at an
angle to the radius in which the other end
of the slot is situated, a key, and connec-
tions between said key and type bar com-
prising a part having substantially a right
line motion and having a pin engaging in
said slot, the construction and arrangement
of said parts being such that the type bar
is locked against rebound in the normal po-
sition thereof.
~ Signed at Syracuse, in the county of
Onondaga, and State of New Yorlk, this 16
day of Sep. A. D. 1907. ‘

CHARLES E. TOMLINSON.

‘Witnesses: e
C. C. ScHORNECK,
J. A. Pross.
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