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UNITED STATES PATENT OFFICE. 
CHARLEs SPIRO, OF NEW YORK, N. Y. 

TYPE-WRITING MACHINE. 

SPECIFICATION forming part of Letters Fatent No. 447,438, dated March 3, 1891. 
Application filed September 14, 1887, Serial No, 249,684, (No model.) 

To all, whom it nazy concern. 
Be it known that I, CHARLES SPIRO, a citi 

zen of the United States, residing at New 
York, in the county of New York, State of 
New York, have invented certain new and 
useful Improvements in Type-Writing Ma 
chines, of which the following is a specifica 
tion, reference being had therein to the ac 
companying drawings. 
This invention has relation to type-writing 

machines of that class in which are employed 
type-bars and key-levers connected there 
with, each bar and lever being adapted to 
print a single character; and among the ob 
jects of the invention are to produce a prac 
ticable, serviceable, rapid type-writing ma 
chine consisting of as few parts as possible, 
and so constructed as to expose the printed 
work to the view of the operator; to construct 
and arrange the type-bars so that it will be 
impossible in the most rapid operation of the 
key-levers practically attainable to cause any 
two bars employed to come into contact with 
each other during the operation of approach 
ing and leaving the printing-point; to so con 
nect the type-bars and key-levers and other 
movable parts of the machine as to reduce to 
a minimum the friction of the parts upon 
each other, and the required depression of a 
key in order, to give the necessary movement 
to a type-bar to cause animpression to be made 
from the type thereon. 
Other objects and advantages of the inven 

tion will appear in the following description, 
and the novel features thereof will be particu 
larly pointed out in the claims. 

Referring to the drawings, Figure 1 is a 
plan (with portions of the front and rear 
shields and carriage removed) of a type-Writ 
ing machine constructed in accordance with 
my invention. Fig. 2 is a central vertical 
section on the line acac of Fig. 1. Fig. 2 is a 
detail in perspective of portions of the car 
riage-supporting rod and of the slotted lug of 
the carriage frame. Figs. 3, 4, and 5 are de 
tails of the pawl mechanism employed in con 
nection with the feeding of the carriage. Fig. 
(; is a transverse section on the line YY of 
Fig. 2, looking toward the front of the ma 
chine. Fig. 7 is a central vertical longitudi. 
nai section on the line ZZ, Fig.6, illustrating 
the devices employed for giving a step-by 

ings of the key-levers, in Fig. 2. 

step motion to the inking-ribbons. Fig. S is a 
bottom plan of a portion of the carriage and 
means for adjusting it as to the length of line 
to be printed. Fig. 9 is a front elevation of 
the ribbon-spools and a portion of the mech 
anism for changing the direction of their ro 
tation. 
showing the paper-holding bail, its sector, and 
detent-spring. Fig. 11 is a similar view of 

Fig. 10 is an end view of the carriage, 
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the carriage, showing the line-spacing pawl 
and its co-operating cam. Fig.12 is a modi 
fied construction and arrangement. of the 
pawls for feeding the carriage.. 

Similar letters of reference indicate like 
parts in all the figures of the drawings. 
A represents the base of the machine, which 

in this instance is supported by legs A. At 
the rear edge of the base is a depending 
flange A, having formed therein two paral 
lel grooves A, extending from side to side of 
the base and preferably V-shaped in cross 
section. 
B represents a key-lever, having a key 3' 

at one erad, and having at the opposite or rear 
end a pin, bar, or plate B', projecting slightly 
above the upper edge of the key-lever and 
terminating in a V-edge, which is arranged 
in one of the grooves A of the base, whee 
by a knife-edge bearing is provided for each 
of the key-levers. Now by providing two 
grooves A a closer lateral arrangement of a 

o 

series of key-levers is possible where, as in 
this instance, the bearing pill or plate B is 
secured to the side or sides of the bar and 
projects therefrom, as shown in end view, im 
mediately at the right of the knife-edge bear 

It is evi 
dent that the knife-edge bearing may be an 
integral projection from the upper edge of 
the type-bar itself, as shown by dotted lines 
3, Fig. 2. Instead of employing a flatspring. 
for sustaining the key-lever in its upper po 
sition, said spring having frictional contact 
with the under surface of the key-lever, as in 
the usual construction, I employ a coiled 
spring B", connected with the key-lever at its 
upper-edge, as at B, and having its opposite 
or upper end connected with a rigid bar B', 
extending crosswise over and above the base, 
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in this instance, by means of pins B, project 
ing from the bar B, so that it will be seen 
that the least possible friction exists between 
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the bar, the lever, and the spring, whereby 
the amount of pressure required to depress a 
key-lever is reduced to a minimum when the 
knife-edge bearing and spring are so em 

At the front of the base and extend 
ing from side to side thereof is a series of de 
pending pins or rods A", which serve their 
common and well-known function as guides 

A rubber bumper A* ex 

ployed. 

for the key-levers. 
tends under and across the base to cushion 
the levers. 

In the machine as illustrated the key-board 
comprises capitals and lower-case letters ar 
ranged in separate groups-that is, the capi 
tals ocupying the upper portion of the key 
board and the lower-case letters the lower 
portion, the punctuation-marks being with the 
lower-case letters and the numbers with the 
capitals. A single key and lever B B serve 
as the spacer-lever of the machine in a man 
ner similar to the remainder of the key-levers 
of the system. 
C represents a table supported on the base. 

by brackets or uprights C’. The table C is 
formed on a circle the center of which is the 
printing-point of the machine and has mount 
ed thereon the type-bar bracket C. 
Cisthefront shield, and C*the rear shield, 

each of which consists of sheetor other metal, 
and is placed in the position shown for the 
purpose of protecting the mechanism ar 
ranged therein or thereunder. Each of the 
brackets C° is secured to the table by means 

form ears. C, between which the type-bars D 
take bearing by means of trunnions D'pass 
ing through the ears of the bracket. Each 
of the type-bars is somewhat like a “bell 
crank'-lever, as it is provided between its 
ends and near its trunnions with a projection 
D', perforated for the reception of a connect 
ing-rod D', which extends from the projection 
of... the type-bar to the key-lever, to which it 
is eonnected, as at D, between the key and 
the point of pivotal connection of the key 
lever with the base of the machine. In other 
words, instead of extending the type-bar be 
yond its pivots or trunnions and attaching 
the connecting-rod at the end of the bar, Icon 
nect the rod to the bar between its ends and 
arrange its trunnions at the extremity of the 
bar, and in this manner secure a practically 
straight draft from the key-lever to the type 
bar and produce a downward motion of the 
free end of the latter, whereby it is adapted 
to print upon the top of the platen and re 
turn to its position of rest, and thus leave 
exposed to the view of the operator the work 
accomplished by the machine, thus also obvi 
ating the necessity of raising the carriage of 
the machine to inspect the work and securing 
the advantageous embodiment of a lever of 
the second class in a type-writing machine. 
In this construction I also embody another 
of the many features, all of which tend to 
reduce the friction of the parts and the 
amount of pressure and the extent of a de 

pression of a key required in order to pro 
duce an impression, in that the type-bar de 
scends toward the printing-point instead of 
having to be lifted to it, as in some previous 
arrangements. In returning to the position 
of rest the type-bars strike against a cush 
ioning-ring C*, which is covered with cloth or 
leather and supported in any suitable man 
ner upon the table C. 
Each of the type-bars, near its type D, is 

provided with a depending lug D, which is 
adapted to pass, at the time an impression is 
made, between two of a series of pins D, pro 
jecting upwardly from a plate D', arranged 
near the printing-point of the machine, and 
Supported by brackets D, mounted on the 
base A. These elements are comprised in 
means for loeking the type-bars to secure a 
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perfect alignment of the printed work and . 
to permit of the use of yery thin resilient 
Emetal in making the type-bars, and of in 
perfect-that is, not necessarily accurate 
bearings for the type-bar trunnions in its 
bracket; but no claim is herein made for 
these features, as they constitute the subject 
matter of my patent, No. 400,265, dated March 
26, 1889. E. represents the carriage, which at its rear 
edge is provided with two lugs E, which are 
bored and slotted to embrace the round head 
of a bracket or standard F, secured to the 
base A by means of the lugs F and extend 
ing aeross the same, there being one of these 
lugs near each end of the maehine, as seen in 
Fig. 1. By slotting and boring the lugs, the 
diameter of the bore being greater than that 
of the slot, it will be seen that the carriage is 
adapted to reciprocate across the base on the 
round portion of the bracket or standard, but 
cannot be lifted when the lugs are upon the 
web of the bracket, the lug acting as a hinge by 
reason of the walls of the slots coming into con 
tact with the solid portion of the neck of the 
braeket or standard. In other words, the car 
riage is nothinged to the bracket or standard. 
The locking-plate Dover the platen also pre 
vents any upward swing or hinge movement of 
the carriage. 
edge of the carriage (and preferably in line 
from front to rear with the printing-point o' 
the machine) is a roller F, supported by a 
bracket F, seeured upon the base A. This 
gives a support always opposite the printing 
point. The bracket or standard F and roller 
F' provide three points of support for the car 
riage, and also permit of its travel across the 
base. G represents the platen of the machine, 
which is supported in brackets at the ends of 
the Garriage, from which platen extends a 
shaft G', by which the platen may be rotated 
for line-spacing, it being held against dis 
placement, as usual, by a ratchet G' and a 
spring-detent (not shown) operating there 
with. 
E represents a handle extending from one 

end of the carriage, which handle is curved, 

Directly underneath the front 
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as at E, to facilitate drawing the carriage 
from left to right across the machine, as in 
beginning a new line of work. To the han 
dle E is pivoted, as at E, a companion han 
dle E, the end of which is also curved, but in 
an opposite direction to the end E of the op 

Each of the handles E° E are 
jointed, as at E, so that they may be folded 
in one direction parallel with the side of the 
machine, in order to occupy less space in pack 
ing for shipment. The shaft G' of the platen 
is provided with a thumb-nut G* for the pur 
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pose of rotating the shaft in either direction, 
and also with a ratche, G*. This ratchet is 
operated by a pawl E, mounted on the end 
of the handle E, and thrown into contact with 
the ratchet by a spring E*. The pawl E7 
projects beyond the handle and comes into 
contact with a cam-shaped elevation E on the 
carriage. Now the object and purpose of pro 
viding two handles to the carriage, one of them 
carrying a pawl, is that in the act of drawing 
the carriage from left to right across the ma 
chine to begin a new line the pivoted handle 
may, in the act of grasping the two, be brought 
toward the rigid handle, and thus the pawl 
be carried off from the cam Etoward and up 
into contact with the ratchet on the platen 
shaft, and thus rotate the platen the distance 
from one line to another. 
Whenever it is desired to rotate the platen a 

greater or less distance, an adjusting device 
such as the thumb screw or latch H-is 
mounted on one of the handles in a manner 
to be brought into the path of the other han. 
dile, and thus limit the distance which the 
pivoted handle is moved when grasping the 
two to draw the carriage along. In case the 
latch is used it is swung out, as shown in dot 
ted lines in the illustration at the side of 
Fig. 1. 

I, Fig. 2, represents a pressure-roller em 
ployed in connection with the platen to re 
tain the paper in feeding-contact therewith, 
a spring I' being arranged at each end of the 
carriage and provided with suitable bearings, 
serving to maintain the roller I in a proper 
relative position with the platen. 

J is a rod or bail under which the leading 
end of the sheet is passed, so as to retain the 
paper smoothly on the platen, which bail is 
pivoted, as at J', Fig. 10, in the end brackets 
of the carriage and terminates in a notched 
sector J, held in open and closed position by 
a spring-detent J. 
The carriage is fed from right to left by 

means of a spring-barrel K and a cord K 
extending therefrom to the carriage, the bar 
rel being fixed to the base of the machine 
below the carriage. The under side of the 
carriage is provided with a series of pins E", 
arranged on a line diagonal to that of the 
edge of the carriage, and on the base of the 
machine is a plate L, having slots L', through 
which screws pass to secure the plate mov 
ably on the base. The edge of the plate is 
serrated to receive a spring-detent L, which 

serves to retain the plate in an adjusted posi 
tion. 
the plate I, toward and under the carriage the 
upwardly-bent end Lithereof maybe brought 
into the path of any one of the pins E, and 
thus prevent a further movement of the car 
riage to the right to determine the marginal 
line at which the printing shall begin. 
On the under side of the carriage is fixed 

a rack-bar M, with which a pawl mechanism arranged beneath the carriage co-operates to 
feed the same by releasing the carriage, so 
that it may be drawn from right to left by 
the cord IX' and spring-barrel K. A bell M’ 
is fixed to the base at its left side, and a trip 
hammer M is pivoted near the bell upon the 
base, so as to be actuated in the well-known 
manner by a lug (not shown) depending from 
the carriage for the purpose of indicating the 
end of a line in the printed work. 
The carriage feed or releasing pawls which 

I have devised are arranged immediately be 
neath the rack M. A sleeveN, Fig. 3, having 
a cross bar or arm N. at its top, is mounted 
on the base by means of a screw N, passing 
through the sleeve and into the base, so that 
the sleeve is capable of an oscillatory move 
ment around the screw. At one end of the 
arm N is a pallet, projection, or fixed pawl 
N, and at the other end of the cross-bar N' 
is a pivoted pawl N, which is extended be 
yond its pivot angularly to form an arm N. 
Between this arm and cross-bar is a flat 
spring N, which has a tendency to press the 
arm N downwardly, and which will yield suf 
ficiently to permit of the pawl N being 
thrown elutirely out of connection with the 
rack M by means of a releasing-lever O, (see 
Fig. 1) having an upright pin which lifts arm 
N, whereby the carriage may be moved inde 
pendently of the pawls in either direction 
across the machine when said lever O is de 
pressed at fts outer end and brought into con 
tact with the arm N of the pivoted pawl. 
Below the pivoted pawl and projecting from 
the sleeve N is a bracket N, upon which is a 
spring N, which spring has a tendency to lift 
the armN, and serves to cushion the pivoted 
pawl when it comes into contact with the rack, 
and also allows the point of the said piv 
oted pawl to move with the rack the distance 
of one tooth whenever the fixed pawl N3 is 
moved out of contact with the rack. A pin 
N' projects upwardly from the bracket N 
into the path of the arm N of the pivoted 

Now it will be seen that by moving 
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pawl and serves to determine the extent of 
the movement of said arm, the pawl, rack, and 
carriage. The pivot of the main pawlis per 
pendicular to the face of the teeth of the rack. 
(By “face of the teeth of the rack' I mean, 
the part between the sides thereof) A rock 
arm P extends from a rock-shaft Qupwardly 
through the base and is bifurcated at its up 
per end to embrace the rigid cross bar or arm 
N. The rock-shaft Q is supported in hang 
ers Q' depending from the baso and has rig 
idly mounted thereon a bail R, which extends 
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underneath the entire series of key-levers. 
This bail is connected by a rod R' to a coiled 
spring R, and the said spring is connected 
with a screw R, mounted upon the cross-bar 
B. The object of the screw is to regulate 
the tension of the spring and therefore the 
pressure required to depress any key-lever of 
the system. It is noted that each of the 
springs B serve to hold in place the knife 
edge bearings. By connecting the bail as 
above described with the adjusting device 
R' simplicity of construction for adjusting 
the tension of all the key-levers is secured. 
Now it will be noticed that as the spacer 

lever or any lever is depressed it depresses 
the bail K, which causes the rock-shaft Q 
to oscillate and unotion, is imparted to the 
rod I, so that the pawl N is caused after an 
impression is made to move out of contact 
with the rack-bar M, and the movable pawl 
N is brought into contact with said rack 
bar and is cushioned and allowed to move 
the distance of one tooth by the spring N. 
An opposite movement of the rod P brings 
the pawl N into contact with the next 
tooth of the rack-bar M, the carriage hav 
ing moved by reason of the pivotal action 
of the pawl N that distance, and throws the 
pawl N. out of eontact with the rack-bar, 
when its spring N. causes said pawl to move 
the distance of one tooth, so as to-take con 
tact therewith at the next release of the fixed 
pawl N. In this manner a step-by-step move 
inent of the carriage is secured, and is accom 
plished without the use of pawls which vi 
brate in the same plane in one direction and 
without any joint vibration, or without any 
vibration in which both pawls move simul 
taneously in one direction. My fixed and 
movable pawls oscillate around a common 
center, each moving always in a direction op 
posite to that of the other. 
S represents the inking-ribbon, which is 

fed from spools S' and carried over the platen 
and around a bar S, projecting at one side 
and parallel with the platen. This bar may 
be formed on or secured to the bracket D, 
which supports the locking-plate. The rib 
bon passes and repasses over the platen at 
such an angle to expose that portion nearest 
to the platen for contact of the type there 

Each of the ribbon-spools is provided 
with a miter or other gear T, Fig. 9, and is 
mounted on a bracket. T', arranged on the 
base A and between the spools. A screw T' 
is threaded in the end of the shaft, on which 
each spool revolves, and a coiled spring T is 
arranged on the screw to bear against.the 
hub S of the spool S', so that a desired ten 
sion may be maintained in the inking-ribbon. 
A long pinion U is a ranged upon a shaft U, 
mounted in suitable bearings U*, projecting 
upwardly from the base and terminating in a 
slotted plate U, through which a thumb 
screw U passes into the base, so that by 
loosening the said thumb-screw the shaft and 
the long pinion may be reeiprocated in the 
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bearings, so as to cause the pinion to mesh 
with one or the other of the gears Tof the rib 
bon-spools. A ratchet U is mounted on the 
shaft U, and a spring-detent U, Fig. 7, pro 
jecting from the base against the ratchet, re 
tains the ratchet steady after each movement 
thereof. This ratchet is operated by a pawl 
U*, pivotally mounted, as at U, on the end 
of a rock-arm U, projecting upwardly from 
the rock-shaft Q. The pawl U* is bifurcated 
at one end to embrace the ratchet, and is ex 
tended beyond its pivot U in the form of a 
hook U', with which is connected a coiled 
spring U, one end of which is secured to the 
arm U. By this construction the pawl has a 
vertical movement and a lateral movement at 
its operative or front end, so that it oscillates 
to rotate the ratchet and moves laterally with 
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85 the shaft U and the ratchet when the same is 
reciprocated to bring the long pinion' into 
mesh with either of the gears of the ribbon spools. 
Now it will be seen that at the depression 

of any of the key-levers, the bail, rock-shaft, 
and rock-arm U are oscillated and movement 
is conveyed to the pawl, ratchet, and one of 
the ribbon-spools, so that the ribbon is moved 
step by step and is wound upon one of the 
spools and unwound from the other. Now by 
shifting the long pinion the ribbon may be 
wound upon the companion spool. 

In the modified construction and arrange 
ment of the carriage-releasing pawls (see Fig. 
12) the movable pawl N is pivoted to the rock 
arm P, as at N', and cushioned by a spring 
N, secured to the rock-arm and projecting 
beneath the arm N. The banking-pin N is 
also mounted on the rock-shaft beneath the 
arm of the pawl. The fixed pawl N is in this 
modification pivoted to a bracketN*, mounted 
on the base of the machine, and is connected 
with the rock-arm P by means of a pin or rod 
P*, working in a longitudinal slot P' in the 
pawl Nat a point below its pivot. The opera 
tion is the same as in the other construction, 
in that when the pawl N is in mesh with the 
rack the pawl N is out of mesh and is forced 
by the spring Ninto line with a succeeding 
tooth of the rack-bar and meshes there with 
on a movement of the rock-arm toward the 
bar, which movement withdraws the pawl N8 
from the bar. 
Having described my invention and its op. 

eration, what I claim is 
1. The combination, with the paper-carriage 

and platen of a type-writing machine, of a 
rack-bar secured to the carriage and two ratch 
ets mounted one on each side of a vertical 
pivot for successive oscillatio into and out 
of contact with the bar and one of them piv 
oted to move. at a right angie to the direction 
of its oscillation, substantially as specified. 

2. The combination, with the rack-bar of a 
carriage of a type-writing machine, of two 
pawls carried by a support, oscillating on a 
fixed vertie: ; pivot and each mounted for os 
cillation simultai ously in opposite directions 
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and one pivoted for movement substantially 
lengthwise of the 
specified. 

3. The combination, with the rack-b 
for successive oscillation into and out of con 
act with said bar and one of them pivoted, for movement at substantially a right angle 
to the direction of its oscillation, and a rod. pivotally connected with the non-pivoted pawl 
for producing the oscillation thereof, and con 

1.5 
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lected by a bail with the key-levers of thema. 
chine, whereby the depression of a key-lever 
operates the pawls, substantially as specified. 

4. The combination, with the rack-bar of a 
('il 'Piage of a type-writing machine, of two 
l)awls oil opposite sides of a vertical rack 
and extending substantially parallel with said 
rack and mounted for oscillation simultane 
ously in opposite directions, one of said pawls. 
being mounted for movement at an angle to 
the direction of its oscillatory movement, and 
a stop to limit said angular movement, sub 
stantially as specified. : 

5. The combination, with the rack-bar of a 
carriage of a type-writing machine, of two pawls mounted for oscillation simultaneously 
in opposite directions, one of said pawls be-, 
ing mounted for a movement at an angle to 
the direction of its oscillatory movement, and 
a spring for cushioning the pawl in said an 
gular movement, substantially as specified. 

6. The combination; with the rack-bar of a 
carriage of a type-writing unachine, of two 
pawls mounted for oscillation simultaneously 
in opposite directions, one of said pawls be 
ing mounted for movement independently 
of its oscillation, and a lever adapted to en 
gage directly said pawl for producing at will 
said independent movement, substantially as 
specified. . 

7. In a type-writing machine, the combina-. 
tion, with its series of key-levers and recip 
rocating carriage, of a bail arranged to be 
operated by the levers and rigidly secured to 
a rock-shaft, and an arm rigidly connected 
with the rock-shaft, and two pawls, one of 
which is connected with the arm and both 
pivotally supported for simultaneouis hori 
Zontal movement into and out of contact with 
a rack-bar secured lengthwise to the carriage 
of the machine, and a pivotal connection for 
the pawls one with the other, whereby one is 
rigidi and the other movable lengthwise of the 

rack-bar, substantially as 
ar of a 

yDe-writing machine, of two pawls mounted disposect series of pins depending therefrom, I of a sliding plate mounted on a fixed part of 

s 

rack-bar and carriage, substantially as speci-55 
S. The colubination, with the carriage of a 

type-writing machine haying a -diagonally 

the machine adjacent to the carriage and for 
movemeat into contact with any one of the pins depending therefrom, substantially as: 
specified... . pe-writing machine, the combina-65 3. 
tion, with the rack-bar, of a vertical sleeve .. upon a fixed Yertical pivot perpendicular to - 
the face of the teeth of the rack and having 

, lateral arms, one of: which, terminates in a pawl and the other having pivotally connected 
therewith another pawl, substantially as de 
scribes. ... 1Q. In a type-writing machine, the combina 
'tion of the rackbar and a sleeve mounted 
to oscillate upon a fixed yetical pivot per- 75 
pendicular to the face of the teeth of the . 
rakaud terminating at its upper end in lat". 
aval arms, cine of which isformed with a pawl, and a pawl pivotallyeonnected with the other 
arm and having an extension and a spring 
bearing on said extension, substantially as 
shown and described. 11. The combination, with a type-writing 
machine inking-ribbon and its spools and 
spool-operating gears, of a shaft having there". 
on a pinion and a ratchet and capable of lon 
gitudinal móvementite-biitag, the pinion into 
mesh with either spool-gear, of a pawl piv 
oted to follow the ratchet in the longitudinal 
movements thereof, and to ride the teeth of 
the ratchet, substantially as specified. 

: 12. The combination of the ink-ribbon 
spools of a type-writing machine and the 
mechanism for operating the same, said mech 
anism comprising a ratchet mounted for rot 95 
the shaft upon which it is mounted, a pawl 
pivoted to ride the teeth of and follow the 
ratchet, and a rock-shaft and arm connected . 
with the pawl and with the series of keyleyers loo 

station and for longitudinal movement with 

of the machine, substantially as specified, 
In testimony whereoff affixmy signaturein 

presence of two witnesses . . 

CHARLES SPIRO, 
Witnesses: - 

F. FREUDENTHAL 
JULIUS E. LEYY, 

  


