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To all whon, it may concern: 
Be it known that I, EUGENE FITCH, engi 

neer, a citizen of the United States of America, 
residing at 6 River Bank, East Molesey, in 
the county of Surrey, England, have invented 
certain new and useful Improvements in 
Type-Writing Machines, (for which I have 
obtained Letters Patent in Great Britain, No. 
21,743, dated November 10, 1894,) of which 
the following is a specification, reference be 
ing had to the accompanying drawings. 
This invention relates to improvements in 

type-writing machines, whereby their con 
struction is simplified and their total height 
considerably reduced, so as to render them 
more portable and capable of occupying less 
space than heretofore. 
One of the essential features of my improve 

ments is the manner in which the type-arms 
are arranged with relation to the finger-key 
levers, so that they occupy a horizontal posi 
tion and perform approximately a half-revo 
lution about their pivots in causing their type 
to strike the paper. 
Another essential feature of my improve 

ments is the manner in which the type-arms 
are actuated by the finger-key levers without 
being connected thereto. 
My invention also comprises various other 

improvements for enabling the before-men 
tioned essential features to be satisfactorily 
applied, as is hereinafter fully described. 

In order that my invention may be clearly 
understood and readily carried into effect, I 
will proceed to describe the same more fully 
with reference to the accompanying drawings. 

Figure 1 is a plan of a type-writing machine 
constructed in accordance with my invention. 
Fig. 2 is a longitudinal central section of the 
same. Fig. 3 is a plan of a movable under 
frame with which the base of the machine is 
provided. Fig. 4 is an end view of the car 
riage carrying the paper-cylinder. Fig. 5 is 
a cross-section taken on the line 1 1 of Fig. 
1. Fig. 6 is a detail view of a crank-arm 
hereinafter described. Fig. 7 is a perspective 
view showing the spacing-bar and its con 
nections, which are located below the base of 
the machine. Fig. 8 is a perspective view of 
the hinged bracket hereinafter referred to. 
Fig. 9 is a front elevation of the part of the 
machine farthest from the operator with the 

paper-carriage removed, showing the manner 
in which the ink-ribbon is guided from one 
spool to the other. Figs. 10 to 13 are plan 
viewsillustrating separately the various parts 
of the mechanism for driving one of the rib 
bon-spools. Fig. 14 is a face view, and Fig. 
15 a plan, of the carriage end plate carrying 
the line-spacing device. Fig. 16 is a face 
view of a segmental plate carrying the spring 
controlled pawl for the purpose hereinafter 
stated. Fig. 17 is a face view, and Fig. 18 is 
a plan, of the aforesaid segmental plate shown 
separately. Fig. 19 is a face view of the pawl, 
and Fig. 20 a face view of the spring for con 
trolling the pawl. Fig. 21 is a side view, and 
Fig. 22 a plan, of the lever for operating the 
line-spacing device. Fig. 23 is an enlarged 
elevation of the outer end of one of the type 
arms, and Fig. 24 is a vertical cross-section 
taken on the line acac of Fig. 23. 

In Fig. 1 one of the ink-ribbon spools, as 
well as some of the type-arms and some of 
the finger-keys, have been removed for the 
sake of clearness. 
AA are the finger-key levers, BB the type 

arms, and C is the paper-cylinder. 
The finger-key levers consist of a series of 

metal blades, each having at its outer ex 
tremity the usual finger-key C. and at its in 
ner extremity a vertical pin C". These fin 
ger-key levers have their fulcra in short pins 
or posts a, that project vertically from the 
base A", the said pins or posts being slotted 
for the reception of the notched portions a 
of the finger-key levers. The finger-keys C. 
are provided with square stems a, that en 
ter correspondingly-shaped sockets a, affixed 
to the base of the machine, the said sockets 
being formed with longitudinal slots a, into 
which the outer ends of the finger-key levers 
project and enter recesses a' in the stems of 
the finger-keys. The before-mentioned ver 
tical pins a' are also formed with recesses a, 
into which the inner ends of the finger-key 
level's fit, the said pins. C having at their 
lower ends prolongations or stems a, that 
enter holes formed for their reception in the 
base of the machine. 
insure that the pins shall move in a vertica 
manner and also serve, together With the 

These prolongations at 
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sockets a', as guides for preventing lateral 
movement of the finger-key levers. 
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C' ('are spiral springs which normally tend 
to keep the inner ends of the finger-key le 
vers depressed. 

C. a. are strips of india-rubber or other 
suitable material, against which the Outer 
ends of the finger-key levers strike when they 
are depressed. 

B' is a segmental support situated on the 
base A" and in proximity to the paper-cylin 
der C. This segmental support is formed 
with a series of equidistant radial slots, into 
which the inner ends of the type-arms B are 
fitted, the said arms being pivotally connected 
to the support by means of a wire B', which 
extends through holes formed in the type 
arms. In Order to enable this Wire to be con 
veniently placed in position, the segmental 
support may be made in two vertical por 
tions, as seen at Fig. 2. 
The type-arms have laterally-bent outer 

ends, those arms on the left-hand side of the 
centrally-located type-arm being bent toward 
the left and those on the right-hand side be 
ing bent toward the right. In this way the 
outer ends of the type-arms are enabled to 
enter the forked piece d for the purpose here 
inafter stated. The inner or pivotal ends of 
the type-arms are formed with curved shoul 
ders or lugs b, which, when the type-arms are 
in their normal or horizontal position, lie im 
mediately above but without being connected 
to the upper ends of the pins (t', so that when 
the finger-key level's are operated the type 
arms are thrown forward by a sudden blow 
delivered upon the shoulders b by the pins a'. 
B is a strip of leather or other suitable 

material whose lower edge is affixed to a seg 
mental frame B, carried by the base of the 
machine. This strip B occupies a concentric 
position relatively to the segmental support 
IB and is located at such a distance therefrom 
that the outer ends of the type-arms rest 
thereon when in their horizontal position. 

Situated on the inner surface of the seg 
mental support B is a resilient cushion or 
strip of india-rubber B, which is of such a 
shape in cross-section that its upper edge 
normally lies partially over the upper edge 
of the segmental support. This resilient strip 
B is secured to the said segmental support 
by means of a curved plate B", which is held 
in place by screws B. It will thus be seen 
that while this resilient strip is firmly re 
tained in position its upper edge is left dis 
connected and free. Therefore when the 
type-arms are thrown forward by the opera 
tion of the finger-key levers the said strip 
offers small resistance to their movement, 
but is sufficiently resilient to cause them to 
promptly return to their normal position im 
mediately after striking the paper. 
The outer ends of the type-arms are slot 

ted at l', so that the screws by which the type 
are connected to the type-arms can be ad 

justed and the position of the type be thereby 
regulated to obtain proper alinement there 
of. D is a hinged bracket having near its 
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outer end a forked piece or guide d, which 
occupies the central point of the segmental 
support, so that when the type-arms are 
thrown forward by the finger-key levers the 
bent ends of said type-arms enter the forked 
piece. Their type are thus always directed 
toward the same point. 
E is a spacing-bar which is provided with 

arms e, extending beneath the base and piv 
otally connected thereto at e'. These arms 
are furnished with projections e, that engage 
with other arms e, also pivotally connected 
to the under side of the base at e". The free 
ends of these last-mentioned arms e carry 
uprightse, whose upper ends project through 
the base of the machine and are furnished 
with transverse pins e. 

e is a curved rod that extends from One 
upright e to the other and lies immediately 
over the inner ends of the finger-key levers. 

e' is a flat spring secured to the under side 
of the base of the machine by a screw e'. 
The free end of this spring normally tends to 
keep the spacing-bar E in its raised position 
by pressing upon the end of One of the arms 
e remote from the spacing-bar E. When the 
curved rode is raised by the inner ends of 
the finger-key levers, the arms e turn about 
their pivots e' without affecting the spacing 
bar E. 

et are india rubber rings with which the 
arms e are provided, the said rings serving 
to deaden the sound which would otherwise 
be produced when the said arms e came into 
contact with the under side of the base each 
time the spacing-bar Ereturned to its normal 
position. 

e is a bar connecting the uprights eto 
gether and imparting extra rigidity thereto. 
Depending from the said curved rode" is a link 
e, whose lower end engages with a tail f, with 
which the pivoted escapement F is provided. 
This escapement is of ordinary construction, 
being provided with two sets of teeth ff, 
that can be alternately brought into engage 
ment with the rack c* on the carriage C when 
the said escapement is rocked about the piv 
otsf, which are mounted on an under frame 
G. It will be observed that by reason of the 
position occupied by the said curved rode 
the escapement is operated each time any one 
of the finger-key levers or the spacing-bar is 
actuated. The aforesaid under frame G is 
movable and is provided with a pair of lugs 
or guide-bars G', entering recesses G° in the 
base of the machine. This under frame is 
also provided with a longitudinal bar G, that 
extends to the front of the machine, where it 
is received in a socket G on the base. The 
outer part of this under frame is provided 
with rails G, which act as guides for the car 
liage C and insure its traveling to or fro in 
a truly rectilinear manner. The said outer 
part of the under frame is formed with a slot 
or opening G, through which a centrally-lo 
cated lug C°, on the under side of the carriage, 
projects and in which the said lug travels 
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during the movements of the carriage. This yiz., that on the right of the machine-has 
lug is furnished with a turn-piece C, which, 
when turned at right angles to the aforesaid 
slot G, prevents the carriage from becoming 
detached vertically from the under frame. 
G G are two studs that project upward 

from the outer part of the under frame and 
lie in the path of a centrally-located projec 
tion C, Fig. 2, on the under side of the car 
riage and thereby act as stops to limit the ex 
tent of the carriage’s movement. The last 
mentioned stud G is detachable, and can 
therefore be placed in one or other of a row 
of holes G', so that the movement of the car 
riage toward the right can be regulated and 
lines of typing of the required length be ob 
tained. . 

G10 is a stud carried by the under frame G, 
and mounted on this stud and moving freely 
hereon is a grooved wheel G, having a boss 
G11X. 
G G are two cords, the former of which 

passes around the wheel G and is connected 
to a pin C on the carriage, while the latter 
passes around the boss G* and is connected 
to one end of a spiral spring G, whose oppo 
site end is secured to the bar G. This spiral 
spring becomes stretched when the carriage 
is shifted toward the right and supplies the 
necessary force to move the carriage along 
toward the left during the working of the ma 
chine, as is well understood. 
G' is a transverse rocking shaft situated 

below the base of the machine, the said shaft 
being provided with two arms G1 G, the 
former engaging with the stem of the push 
button G8 and the latter with a forked piece 
G19 on the bar G8. This rocking shaft G is 
surrounded by a spiral spring which normally 
tends to keep the arm G pressed forward 
that is to say, in a direction away from the 
operator-and the movable under frame with 
the carriage in its outermost position. When 
the under frame is in this position, the lower 
case type, which are situated at the extreme 
end of the type-arms, strike the paper. By 
pressing upon the push-button G the rock 
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ing shaft G' is turned and the under frame 
thereby caused to assume its innermost posi 
tion. The upper-case type, which are situ 
ated farther away from the ends of the type 
arms than the lower-case type, then strike the 
paper. By turning a pivoted catch g into 
engagement with a notch in the stem of the 
push-button G when the latter is depressed 
the under frame can be locked in its inner 
most position when desired. The drawings 
show the parts in this position. 
By removing the rocking bar G and dis 

connecting the linke from the tail f of the 
escapement the entire under frame and parts 
connected therewith can be bodily detached 
from the machine. 
H H are spools upon which the ink-ribbon 

I is Wound. These spools revolve on detach 
able pins h, that are situated on opposite sides 
of the machine. One of the spools in Fig. 1 

tioned pin h enters. 

been removed in order to clearly show the 
feed mechanism beneath it. 

Figs. 10 to 13, inclusive, illustrate different 
parts of the feed mechanism detached from 
One another. - 
The feed mechanism consists of a fine 

ratchet-wheel h", engaging with which are 
two pawlsh*h, the former being a retaining 
pawl and the latter a driving-pawl. The 
ratchet-wheel is loosely mounted on a hollow 
fixed spindle h", into which the before-men 

The driving-pawl is 
pivoted at hto a plate h", which is also loosely 
mounted on the hollow spindle h", the said 
driving-pawl being provided with a nose h", 
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that lies in proximity to a pin h, projecting p y p pro s 
through the aperture hin the plate hi. This 
plate his formed with a lateral extension h, 
having a notch h' therein, which engages 
with a pinh, Fig.6, projecting from the lower 
end of a crank-arm h, pivoted to a vertical 
supporth', that projects from the base of the 
machine. The other end of the said crank-arm 
lies immediately above the pine', with which 
each of the hereinbefore-mentioned uprights 
e is provided. It will thus be seen that each 
time the curved rode is raised by the opera 
tion of one of the finger-key levers or of the 
spacing-bar the crank-arm his actuated by 
the pine, with the result that the plate his 
shifted and the ratchet-wheel partially ro 
tated by the driving-pawl hi. 
his a spiral spring by which the said plate 

h', together with the driving-pawl h, is re 
turned to its original position. 
l'h' are pins on the ratchet-wheel which 

enter corresponding holes in the spool when 
the latter is in place and impart thereto the 
step-by-step motion of the ratchet-wheel. 

h' is another lateral extension with which 
the plate his provided. This extension is 
formed with a hole which can be brought over 
a corresponding hole in the base of the ma 
chine and be locked in this position by means 
of a detachable pin hi. When the plate is 
shifted and locked in this position, the said 
Crank-arm is moved out of the reach of the 
pin e' and cannot therefore be acted upon 
thereby. The driving-pawlis also moved out 
of engagement with the ratchet-wheel by rea 
Son of its nose h' coming against the pin h, 
and the retaining-pawl is likewise disengaged 
by the edge h" of the plate h"coming against 
it. When the plate is in this position, the 
ratchet-wheel remains unaffected by the driv 
ing mechanism and can be turned in either 
direction. In the drawings the driving mech 
anism on the left-hand side of the machine 
is in this position, while the mechanism on 
the right-hand side is in its working position 
and will cause the spool on this side to be 
turned in a direction to wind up the ink-rib 
bon at each movement of the finger-key le 
vers or of the spacing-bar. 
pin h from the position it occupies in the 

By removing the 
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left-hand mechanism and inserting it into a 
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corresponding position in the right-hand 
mechanisin the direction of the Winding of 
the ribbon can be readily reversed. The 
course taken by the ribbon is shown in Figs. 
1 and 9. It passes from the left-hand spool 
in Fig. 1, (which is the right-hand spoolin Fig. 
9,) over vertical guide-pins i, through a hook 
i", then in an upward direction over a hori 
Zontal pin and in a forward direction around 
a front rod i”. It then passes backwardly 
toward a horizontal pin it and downwardly 
through a hook i, whence it passes over the 
guide-pins " and thus reaches the right-hand 
Spool. 

J and K are two pivoted levers situated at 
the left-hand end of the cylinder C. The le 
'ver J is for lifting the rack c* out of engage 
ment with the escapement F when it is de 
sired to shift the carriage into position for 
commencing a fresh line of typing, and the 
lever K is for turning the paper-cylinder the 
requisite distance for spacing the lines. The 
said lever J engages with one end of a piv 
oted leveri, having at its outer endipins f, 
that lie on opposite sides of the pivoted rack. 
Thus when the said lever J is pressed in 
wardly the endi" of the lever i is raised and 
disengages the rack from the escapement. 
The carriage can then be shifted in either di 
rection, as required. When the lever J is re 
leased, a spring j returns the lever i to its 
original position and brings the rack again 
into engagement with the escapement. 
The lever K is controlled by a spring IX' 

and is provided with an extension k, that 
passes through a vertical slot c', formed in 
the end plate c of the carriage. This exten 
sion k enters a slot formed in a segmental 
plate l, that is loosely mounted on the axis of 
the paper-cylinder. The Segmental plate car 
ries a pawl l, which is capable of engaging 
with the teeth of a ratchet-wheel n, which 
turns with the paper-cylinder. 

l° is a spring which tends to keep the said 
pawl in engagement with the ratchet-wheel 
q, but is normally prevented from so doing 
by a pin l8. When, however, the lever K is 
pressed inwardly, the segmental platel turns 
about the axis of the paper-cylinder and the 
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pawll' leaves the aforesaid pin land engages 
with the ratchet-wheel 11, thereby turning 
this latter and partially rotating the paper 
cylinder. In order to regulate the extent to 
which the paper-cylinder can be turned by 
the movement of the lever K, and therefore 
the distance between the lines of typing, the 
said segmental plate l is formed With a pro 
jection l', and the edge of the end plate c is 
provided with a series, of holes l, into one or 
other of which a detachable pin l can be in 
serted. This pin l when in place acts as a 
stop against which the projection l strikes, 
and thus prevents the segmental plate and 
its pawl from moving beyond this point when 
the lever K is actuated. 
N is a longitudinal bar carried by side arms 

n n, pivoted to the end plates of the carriage. 

This bar is controlled by a spring in', which 
presses it toward the paper - cylinder and 
keeps the paper in close contact there with. 
n° is a thumb-piece by which the bar can be 
turned away from the paper-cylinder when a 
sheet of paper is being inserted into position. 
MIM are revoluble rods extending from one 

plate c to the other of the carriage C. These 
rods are recessed at intervals for the recep 
tion of india-rubber bands O, which produce 
sufficient adhesion between the paper and the 
cylinder C to insure that the paper shall turn 
with the cylinder. 
The segmental support B", to Which the type 

arms are pivoted, may, if desired, be made 
detachable for the purpose of enabling the 
entire series of type-arms to be removed bod 
ily there with and to be replaced by another 
segmental support provided with type-arms 
bearing type of different character. 
What I claim is 
1. In a type-Writing machine, the combina 

tion of a series of horizontally-arranged type 
arms whose inner ends are pivotally support 
ed, a paper-cylinder adapted to move in the 
same horizontal plane as that in which the 
type-arms lie when at rest, means for actuat 
ing the type-arms to bring their type in con 
tact with the paper on said paper-cylinder, 
and a single resilient cushion for returning 
all the type-arms to normal position, substan 
tially as described. 

2. In a type-writing machine, the means 
for actuating the type-arms without their be 
ing connected to the finger-key levers, con 
sisting of curved shoulders formed on the 
type-arms near their pivotal ends, a series of 
vertically-moving pins located immediately 
below and disconnected from the said curved 
shoulders and operated by the inner ends of 
the finger-key levers, and a single resilient 
cushion for returning all the said type-arms 
to their normal position, substantially as de 
scribed. 

3. The combination with a type-arm con 
sisting of a thin metal blade having a slot 
formed near its outer end, of a saddle-piece 
bearing the type and adapted to slide on the 
outer end of Said type-arm and of a tighten 
ing-screw passing through said slot and the 
saddle-piece, substantially as described. 

4. In a type-writing machine the combina 
tion of a series of horizontally-arranged type 
arms having laterally-bent outer ends and 
curved shoulders near their pivotal ends, a 
Segmental Support to Which the type-arms are 
pivotally connected, vertical pins situated 
immediately below the aforesaid shoulders, 
finger-key levers for operating said pins, a 
single resilient cushion for returning all the 
type-arms to their normal position, a frame 
for supporting the type-arms horizontally, 
and a forked guide located centrally with re 
spect to the aforesaid segmental support, sub 
stantially as described. 

5. In a type-Writing machine provided with 
horizontally-arranged and pivoted type-arms, 
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the means for alternately winding the ink 
ribbon from one spool to the other, consist 
ing of a pair of uprights econnected together 
by a curved rod et located above the inner 
ends of the finger-key levers, pins e project 
ing transversely from said uprights, crank 
arms hadapted to be operated by the said 
pins e", movable plates h with which the 
lower ends of the said crank-arms h engage, 
ratchet-wheelsh located above said plates, 
retaining-pawls hand driving-pawls hgear 
ing with the ratchet-wheels, and means for 
throwing these pawls out of gear when the 
aforesaid plates hare turned in a direction 
to shift the crank-arms h out of the reach of 
the pins e", substantially as described. 

6. In a type-writing machine provided with 
horizontally-arranged and pivoted type-arms, 
the movable and detachable under frame con 
sisting of a transverse portion upon which the 
carriage C travels, guide-bars G' adapted to 
enter recesses G* in the base of the machine, 
a longitudinal bar G' adapted to enter a 
socket G', a forked piece G9 carried by the 
bar G, and a spring-controlled rocking shaft 
provided with radial arms G1 G17 the former 
of which engages with a push-button G and 
the latter with the aforesaid forked piece G' 
substantially as described and for the purpose 
specified. 

7. The combination with the curved rode 
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extending over the inner ends of the finger 
key levers and adapted to be operated by the 
spacing-bar and the finger-key levers, of a 
depending linke whose lower end is in de 
tachable engagement with a tailf carried by 
the escapement, and of a frame G in which 
the said escapement is pivotally mounted, 
substantially as described and for the purpose 
specified. 

8. In a type-writing machine provided with 
horizontally-arranged and pivoted type-arms, 
the line-spacing device consisting of a spring 
controlled pivoted lever Khaving an exten 
sion k engaging with a segmental plate l 
mounted on the axis of the paper-cylinder, a 
spring-controlled pawl l carried by the plate 
l, a ratchet-wheel n on the paper-cylinder, a 
pin which acts to keep the said pawl inor 
mally out of engagement with the said ratchet 
wheel m, a transverse projection l on said 
segmental plate, an end plate c having a se 
ries of holes l in its edge, and a removable 
pin that can be inserted in one or other of 
the aforesaid holes l, substantially as de 
scribed and for the purpose specified. 
In testimony whereof I have hereunto set 

my hand this 30th day of May, 1895. 
EUGENEFITCH. 

Witnesses: 
ARTHUR A. BERGIN, 
THOMAS LAKE. 
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