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UNITED STATES PATENT OFFICE. 
BERNARD GRAN WILLE, OF DAYTON, OHIO. 

TYPE-WRITING MACHINE. 

SPECIFICATION forming part of Letters Patent No. 482,521, dated September 13, 1892. 
Application filed May 2, 1891, Serial No. 391,363, (No model.) 

To d2, Zulf of it notif conce772 
Be it known that I, BERNARD GRAN VILLE, 

a citizen of the United States of America, re 
siding at Dayton, in the county of Montgom 
ery and State of Ohio, have invented certain 
new and useful Improvements in Type-Writ 
ing Machines, of which the following is a 
specification. 
My invention includes a novel form of op 

erating mechanism for the carriage, combined 
with means for controlling the movements of 
the carriage from the keyboard. It includes, 
also, inking mechanism in which the ordinary 
inking-ribbon is dispensed with and the type 
print directly upon the paper. It further in 
cludes variable-spacing mechanism to Suit 
different widths of letters. The details of 
construction also form a part of my invention. 
My said invention is illustrated in the ac 

companying drawings, in which 
Figure 1 is a vertical longitudinal section 

through the machine, with parts in elevation. 
Fig. 1 is a detail view of the type-bars and 
the inking-pad. Figs. 1 and 1 are details 
of a preferred form of spacing-frame. Fig. 2 
is a front view of the carriage and the escape 
ment mechanism. Fig. 3 is a detail view of 
the escapement mechanism. Fig. 4 is a de 
tail sectional view of the escapement-wheel 
and its pivot with the driving-spring. Fig. 
5 is a modification of the inking mechanism, 
and Figs. 6 and 7 are views of details. 
The general organization of the machine is 

the same as that shown in Letters Patent of 
the United States granted to me on the list 
day of May, 1889, No. 382,036. In machines 
of this class, in which the type are carried on 
the ends of converging bars, which recipro 
cate longitudinally to a common printing 
oint, it is necessary to support the bars in a 
movable frame in order to permit the use of 
upper and lower case type, and this feature 
is embodied in the present case, being simi 
lar to that shown and claimed in an applica 
tion of even date herewith, Serial No. 391,846. 
In the drawings accompanying this, A rep 

resents a lug, which is fixed to the frame of 
the machine on each side. On these lugs rests 
the frame which supports the plates in which 
the type-bars slide. This frame D, which 

l'E, the type-bars, is pivoted at f to the achine-frame about midway between the 

upper and lower banks of type-bars. In this 
frame there are four posts d, Fig. 1, on which 
are segmental plates E, and in these plates 
are the bearings of the type-bars. The plates 
are formed on concentric circles, and the bars . 
are arranged in their bearings in the plate to 
converge to a common printing-point, which 
is the center of the circles. 

Bearing on the lug A is an adjusting-screw 
e of the frame D, which limits the downward 
movement of the frame, and when the frame 
is down the upper range of type is in line 
with the printing-line of the cylinder which 
carries the paper. The upward movement of 
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the frame Don its pivotf is limited by an ad 
justing-screw g, which passes loosely through 
a hole in the bottom of the frame D and is 
threaded into the lug A, and when the frame 
is up and bearing on the head of this screw 
the lower range of type is in line with the 
printing-line on the cylinder. The frame is 
held normally down by a spring or by its own 
gravity. The frame is tilted to its raised po 
sition by means of a lever k, which has a 
finger key or bar le", suitably arranged on the 
keyboard. As the printing-point is at some 
distance to the rear of the pivotal point of 
the frame, only slight movement of the frame 
is necessary. The position of the pivot f is 

o 
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such that the movement of the type verti, 
cally is evenly distributed. It will be under 
stood that in order to print the lower set of 
characters on the bars the key must be de 
pressed before the time in which the key is... 
struck for the particular character required. 
The paper-carriage is mounted upon ways 

23 and moves freely thereon without any 
rack-bars. v 

Midway upon the frame of the machine, 
upon a bracket 5, fixed to the back bar 4, is 
a wheel Q, which has ratchet-teeth on its pe 
riphery and a pulley-grouwe 6 by the side of 
the ratchet-teeth. The carriage is connected 
to this pulley-groove by a cord 7, attached at 
each end and stretched to a point of connec 
tion in the groove. The cord at one end may 
be taken up by means of a Small pawl-and 
ratchet connection S, to which it is attached 
at one end of the carriage. A push-pawl 9 is 
mounted on a bell-crank lever 10, which is 
pivoted on the bracket which supports the 
wheel. The push-pawl is on the upper end 
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of the lever, and the lower end is connected 
with the frame R, which carries a cross-bar 
P under the keys, so that the frame is raised 
and the push-pawl is carried back one step 
on the depression of any one of the keys to 
advance a key-lever or by the depression of 
the space-key in the manner well known in 
type-writing machines. The advance of the 
push-pawl is caused by a spring p, which 
draws down the frame after each elevation 
thereof. The retaining-pawl is pivoted upon 
a segment q, which is pivoted upon the axis 
of the wheel, and is adjustable by means of a 
screw 11, working in a slot 12 on the seg 
ment. The holding-pawl is reversed and has 
a hooked end, and by means of the movable 
or adjustable segment the holding-pawl can 
be brought up snug to the tooth while the 
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push-pawl is engaged. This gives accuracy 
of feeding and at the same time gives per 
fect adjustment, so that there is no lost mo 
tion. The pawls may be held down by springs 
13, bearing directly upon them, or by small 
coiled springs 14 about their pivots, as shown 
in Fig. 7. 
The frame which operates the pawl to push 

the wheel forward is operated by all the keys, 
excepting the “lift-key,” which shifts the pa 
per from line to line, the forward part of the 
frame lying under these levers. The move 
ment permitted by all the keys, excepting the 
return-key, is just sufficient to move the push 
pawl back far enough to cover a single tooth. 
The lever of the return-key, however, is formed 
underneath, So as to permit a farther down 
ward movement and to push the forward part 
of the frame farther down and beyond the 
limit of the other keys. This carrries the 
push-pawl a greater distance than it is car 
ried by the other keys, so that its rear end 
comes in contact with the rear end of the 
holding-pawl, which stands in a reversed di 
rection. The rear ends of the pawls are so 
constructed that the push-pawl strikes the 
holding-pawl below its pivoting-point, and 
this throws upward the end of the pawl out 
of engagement with the ratchet-wheel and 
frees the ratchet wheel, so that the wheel and 
the carriage connected there with are entirely 
loose from restraint. Within the hub of the 
wheel is a light coiled spring 15, one end of 
which is attached to the hub of the wheel and 
the other to the fixed pivot, so that as the 
wheel is turned by the push-pawl the spring 
is wound upon the pivot and put under in 
creased tension as the carriage advances from 
right to left. When, therefore, the pawls are 
both withdrawn from engagement with the 
wheel in the manner heretofore described, the 
reaction of the spring 15 returns the carriage 
from left to right and puts it in position to 
begin another line. A stop 16 on the back 
bar limits the forward movement of the push 
pawl and the rear of the holding-pawl limits 
its backward movement. Another pin 17, set 
in the back bar, projects over the holding 
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pawl to prevent it from flying up too far in 
rapid working of the machine. 
The parts being constructed and arranged 

as above described, the carriage is held under 
control of the key marked “Return,' and by 
varied manipulation of this key the carriage 
may be moved forward step by step by a light 
touch or partial depression of the said key, 
the depression being just sufficient to move 
back the push-pawl over one tooth of the 
ratchet-wheel; but by holding down the re 
turn-key to the extreme limit of its move 
ment, which carries back the push-pawl and 
releases at the same time the holding-pawl, 
the spring in the hub is permitted to move the 
carriage back again to its extreme right-hand 
limit. Further, by holding down the return 
key very near its lower limit and until the rear 
of the push-pawl almost touches the rear end 
of the holding-pawl and while holding the 
key in this depressed position giving it a fur 
ther quick push the holding-pawl may be re 
leased long enough to alluw one tooth to es 
cape, or more, if desired, according to the 
quickness of the push, and in this way the 
same mechanism which acts to push the car 
riage step by step from right to left may be 
used to permit a similar step-by-step move 
ment from left to right, and thus by a single 
key the carriage is under complete control 
and the operator may move it or permit it to 
move a single step either way in order to bring 
any point on the carriage to the printing 
point of the type, or he may allow the car 
riage to go back to begin a new line at one 
movement. 
I have described the stud or pin on which 

the ratchet-pin is pivoted and to which the 
spring is connected only in general terms. 
For convenience of adjustment I have shown 
a particular construction of an adjustable 
pin for pivoting the wheel. The inner part 
(marked 18) is that to which the spring is at 
tached and has a handle 19, by means of which 
it may be turned. It extends through to the 
rear of the bracket, on which it is supported, 
and on its inner end is provided with a thread 
ed stem. The outer part is practically a nut 
a, which has a handle by which it may be 
turned. When the nut is loosened, the inner 
part may be turned to increase or decrease 
the tension of the spring, and when the ten 
sion of the spring is properly adjusted the 
nut may be turned up to hold it in place. 
Instead of the stud having a ratchet and 

pawl for putting the proper tension on the 
cord I may use the device shown in Fig. 6. 
This consists of a stud 20, having a reduced 
shank 21, turning in the bearing 22, fixed to 
the end of the frame of the carriage. The stem 
is shorter than its bearing and is jammed by 
a nut 24 to hold the stud in any position. By 
loosening the Screw the nut may be turned. 
The cord is attached to it, and when the stud 
is turned the cord is wound thereon and tight 
ened. The cylinder 24" is mounted upon a 
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standard on the carriage and has a ratchet 
wheel on the right-hand end, (marked 25.) A 
Scroll or paper guide 26 extends outward to 
the rear, and at its front edge, under the car 
riage, there is a small roller 28, bearing against 
the larger roller. A rocking frame 29 is piv 
oted upon the carriage and extends horizon 
tally on the front of it over the front bar of the 
carriage. It carries at the right-hand end a 
vertical arm, on the upper end of which is a 
spring-pawl 31, engaging with the ratchet 
wheel on the roller. An arm 32, pivoted on 
the axis of the roller, carries a stop 33, against 
which the forward end of the pawl strikes. 
The arm has a latch 34, which has several 
notches by which it may be held upon a pin 
35 in the upper end of the standard. When 
it is set in any one of these, the stop is held 
in front of the pawl and limits its movement. 
In this way the spacing is varied. The spac 
ing-frame is operated by a lift-key, which 
connects with a lift-lever 36, that is arranged 
to be inactive in respect to the other frames, 
but lifts the space-frame through the key-le 
ver 37, to which it is connected. The rear 
end of the lift-lever 36 projects under the 
spacing-frame 29, so that as the carriage moves 
the spacing-frame travels on the rear end of 
this lifting-lever. The front bar of the car 
riage-frame is slotted, and to it are attached 
sliding blocks 38, one at each end. 
held by screws, which pass through the slots 
from the front and, with their heads bearing 
upon springs 39. Upon the blocks are spring 
arms 40, which bear against the paper-roller 
and act as clamps to hold the paper. They 
are adjustable longitudinally, being held in 
any position by the springs, and may be set 
to hold an envelope or a postal-card. Small 
spurs 41 on the inner edges indicate the print 
ing-line. There is a post 42 set centrally 
upon the track and in line with these blocks, 
so that as the carriage moves the post stops 
the blocks and prevents the type from strik 
ing upon the clamping-arms, as this would 
injure the type. The clamp-arms may be set 
near the margins of the paper to be printed 
upon, and the spurs are to conveniently indi 
cate the line of printing and direct the oper 
ator in adjusting the paper. The printing is 
invariably on the line indicated by the spurs, 
whether the roller turns more or less. The 
post 42 also serves to confine and guide the 
paper-carriage. As the roller turns positively 
by the depression of the lift-key, it may be care 
fully manipulated by turning very slightly 
as, for example, when it is required to make a 
double under-line. The inking mechanism 
consists of a movable pad or roller adapted to 
be brought up over the ends of the type-bars. 
The pad-frame 43 is provided with arms 44, 
pivoted to the outside of the rear post of the 
frame which supports the type-bars. The pad 
is centrally pivoted upon it, so as to have slight 
rocking movement to allow it to adjust itself 
to the end of the type-bars. The pad-frame 
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stress against the type and has a pointer v, 
which indicates the printing-point on the 
roller. It is so held by means of an arm 45, 
fixed upon the space-lever and having its up 
per end bearing against a pin 46 on one of 
the arms which supports the pad. Whenever, 
therefore, the Spacing-lever is depressed, its 
rear end is raised and the upper end of the 
arm is thrown back, and this brings the ink 
ing-pad up against the type. The pad is made 
thick enough to retain the ink a long time, 
and ordinarily it will give sufficient ink to 
the type if brought up against them at the 
end of every word. Another arm 47, Fig. 
1", may be used, connected with the “return 
key' and bearing against a pin 48 at the other 
end of the frame, to operate the pad independ 
ently when the return-key is worked. 

Instead of the pad I may use a roller, as 
shown in Fig. 5. This roller is supported 
upon a frame pivoted at 49. Its arms 50 are 
made eXtensible, being in two parts connected 
with clamps 51, the ends being drawn in by 
Springs 52. The journals of the roller bear 
in notches in the ends of the arms. The 
journals are long enough to pass the posts. 
The rear end of the frame has a cross-bar 53, 
which is connected to the spacing-lever or the 
lift-lever, either or both, by means of a rod 
54, which rod has a long hook on its upper 
end, which hooks over the bar 53, so that when 
One is drawn down the other will not be dis 
engaged. When either of these keys is de 
pressed, the linking-roller is moved up over 
the type and is drawn with sufficient pressure 
against them by the springs 52, 
The general construction of this machine 

renders variable spacing practicable, and I 
accomplish this by a special construction of 
the croSS-bar P of the frame which lies under 
the key-levers. This is shown in the general 
view of the machine at 56, and the special 
construction is shown in Figs. 1 and 1. In 
this the bar is pivoted in side pieces. It is 
formed with two bearing-faces 5859, a quarter 
turn from each other, but of the same height, 
excepting as hereinafter specified. The face 
5S is formed with notches. These notches are 
adapted to receive the key-lever, which is ar. 
ranged over them. They are arranged under 
the levers of the narrow letters, such as “i, 
“l,' &c. A ratchet-wheel is constructed with 
double the Ordinary number of teeth. It will 
be apparent that when the notched bar is 
raised that part of it without notches will 
bear upon the key-levers, above it and be 
moved by them as soon as it comes in con 
tact with them; but the notched parts will be 
acted upon later, and consequently will not 
move the frame and the push-pawl so far as 
the unnotched parts Would move them. There 
fore, these notches being arranged in the 
proper relation to the narrow letters, the oper 
ation of the keys for those letters will give a 
varied Space in proportion thereof. The pivot 
of this notched bar extends through the side of 

drops back by gravity when not held under the imachine and is provided with a lever 60, 
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by means of which it may be moved to throw 
either the notched part or the unnotched part 
into operation. A spring 61 bears on the pivot 
and holds the bar steadily in position. 
I employ adjustable pointers 30, Fig. 2, held 

in the slotted carriage-frame by headed screw 
31, and by these I can gage the printing at 
the bottom of the sheet to correspond with 
any desired point near the top of the sheet. 

I claim as my invention 
1. The ratchet-wheel having a retracting 

spring, the paper - carriage connected there 
with, a frame arranged to be operated by the 
key-levers and connected with the push-pawl 
of the ratchet-wheel, a return-key arranged to 
act upon the frame, and a retaining-pawl, the 
parts being combined and arranged to oper 
ate substantially as described. 

2. In combination, the ratchet-wheel con 
nected to the paper-carriage, a push-pawl en 
gaging said ratchet, a retaining-pawl, andle 
ver mechanism connected to the push-pawl, 
said pawl being adapted to engage and oper 
ate the retaining-pawl when desired, substan 
tially as described. 

3. In combination, the ratchet - wheel con 
nected to the paper - carriage, the frame ar 
ranged to be operated by the key-levers and 
connected to the push-pawl of the ratchet 
wheel, a return-key arranged to operate upon 
the frame, and a retaining-pawl reversed to the 
push-pawl, the pawls having the construction 
and relative location as described, whereby 
the push-pawl, acted upon by the extreme 
movement of the return-key, raises the retain 
ing-pawl, all substantially as described. 

4. In combination with the ratchet-wheel 
connected to the paper-carriage and the push 
pawl connected with the key-levers, the retain 
ing-pawl mounted upon the segment pivoted 
upon the axis of the wheel and provided with 
means for adjustment, whereby the pawls may 
be set to bear snugly against the teeth, sub 
stantially as described. 

5. In combination with the push-pawl 
mounted upon a bell-crank lever and connect 
ed to a frame, with key-levers adapted to op 
erate the frame, the holding - pawl pivoted 
upon the segment mounted on the axis of the 
wheel, having a slot and set-screw for hold 
ing it adjustable, the said wheel being con 
nected to the paper-carriage, Substantially as 
described. 

6. In combination with the ratchet-wheel 
connected to the paper-carriage and with 
pawls and mechanism for operating the push 
pawl, the spring connecting the hui) of the 

wheel with the stud on which it turns and a 
nut on the threaded end of the stud, holding 
it adjustably to the bracket, substantially as 
described. 

7. In combination with the push-pawl hav 
ing a square end connected to a frame and 
letter-keys arranged to retract the pawla, cer 
tain distance, a retaining-pawl also having a 
Square end set in line with the line of move 
ment of the push-pawl and operated thereby, 
Substantially as described. 

8. In combination with the paper-carriage, 
a rocking frame 29, having a vertical arm at 
one end, carrying a pawl engaging with the 
ratchet-wheel on the roller, an arm 32, piv 
oted on the axis of the roller and carrying a 
stud, and the latch having notches adapted 
to engage with the pin, substantially as de 
scribed. 

9. In combination with the type-bars oper 
ating substantially in a horizontal plane, an 
inking-pad pivoted below the line of the type 
bars and arranged to swing up into vertical 
position and means for operating the said 
pad extending to the keyboard, substantially 
as described. 

10. In combination with the inking-pad on 
a pivoted frame, an arm on the spacing-lever 
bearing upon one end of the frame and an 
arm on the return-lever bearing against the 
other end of the frame, these arms being con 
structed and arranged to operate independ 
ently, substantially as described. 

11. In combination, the key-levers, the spac 
ing-frame beneath the same pivotally sup 
ported, and variable-spacing means consist 
ing of the bar having a bearing-face provided 
with notches, said bar being pivoted to and 
carried by the pivoted space-frame, substan 
tially as described. 

12. In combination with the key-levers and 
mechanism connected there with for moving 
the paper-carriage, a variable-spacing mech 
anism consisting of a bar on the connecting 
frame beneath the key-levers and the mech 
anism for moving the paper-carriage, the said 
bar having two bearing-faces, one plain and 
the other provided with notches, and a lever 
for turning said bar, substantially as de 
scribed. 
In testimony whereof Iaffix my signature in 

presence of two witnesses. 
BERNARD GRAN WILLE. 

Witnesses: 
HENRY E. COOPER, 
F. L. MIDDLETON. 
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