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UN 'TED STATES P

ATENT OFFICE.

MARSHALL ARTHUR WIER, OF KINGSTON-UPON-THAMES, ENGLAND.

TYPE-WRITING MACHINE.

SPECIFICATION forming part of Letters Patent No. 619,855, dated February 21, 1899.
Appliqation filed January 11, 1897, Serial No, 618,849, (No model.)

To all whom it may concern:

Be 1t known that I, MARSHALL ARTHUR
WIER, engineer, a subject.of the Queen of
Great Britain, residing at Elm Bank Place,
Kingston-on-Thames,in the county of Surrey,
England, have invented a certain Improve-
mentinType-Writing Machines, of which the
following is a specification, this invention
having been patented to me in Great Britain
November 7, 1893, No. 21,184, and April 20,
1896, No. 7,896.

This invention relates more particularly to
what are known as ““pneumatic” type-writ-
ing machines; but parts of the invention are
also applicable to other kinds of type-writing
machines.

In the acecompanying drawings, Figure 1 is
a front elevation of a pneumatic type-writing

machine constructed in accordance with my

invention. Fig. 2 is a sectional side eleva-
tion of the same; Fig. 3, a plan of same.
Fig. 4 is a view, as seen from behind, of the
paper-carriage. Fig.5isanelevation of some
of the parts shown in Fig. 2 slightly modi-
fied. Fig. 6 is, as to the left-hand side of
the figure, a half plan and, as to the right-
hand side, a half under side view of the key-
board and of the device connected therewith
for changing the character of the writing from
small letters to capitals or italies, for exam-
ple. FKig. 71s a section, to an enlarged scale,
of one of the parts of the machine. Figs. 8,
9, and 10 are enlarged detail views of the pis-
ton 55, Fig. 8 being a side elevation, Fig. 9 a
section, and Fig. 10 a plan view.

118 the general framework of the machine;
2 3 4, the type-tubes, arranged in the form of
a pyramidal block, mounted on a base-plate
5 In the usual way; 6, the type-bars or rods
working in the type-tubes; 7, the pneumatie
pushes or keys for actuating the said type-
bars, the said pushes or keys being connected
to the type-tubes by means of tubes 8.

9 1s the carriage for supporting the paper
to be printed on, which latter is either allowed
to hang down freely or is rolled up and sup-
ported in a celluloid trough 10, its end being
conducted over the printing-ribbon 11 and
between the paper-rollers mounted on the
carriage 9, the curved plate 12 serving to bend
the paper upward as it is printed on and

moved forward by the line-spacing devices

el

|
|

| and to guide it over toward the back of the

machine out of the way.

I utilize the blow of the type against the 55
paper for effecting the spacing of the letters,
and for this purpose I place at the common
printing-point 13 of the typeaprinting-platen
14, consisting of a disk of hard rubber or
other suitable material mounted on an arm 6o
15, so pivoted at 16 that it yields and moves
upward when the type on the upper ends of
the type-bars 6 strike the paper which passes
below the platen, between it and the ink-rib-
bonll. Thisyieldingmovementof the platen 65
with its arm 15 causes an escapement-piece 17
on theend of the said arm to release onetooth
of the spacing-rack 18, fixed on the paper-
carriage 9, every time a type strikes the pa-
per. The disk 14 turns loosely on iis pivot 7o
19 by the friction of the paper against it, so
that a fresh surface is brought around for
each successive type to strike against, and
when-a ring-shaped partof the surface of the
disk becomes worn by the constant action of 73
the type the disk 14 can be adjusted forward
or backward to a certain extent on the arm 15
by sliding its pivot 19 in the slot 20 of the
sald arm, the said pivot being secured by the
wing-nut 21. By these means I am enabled 8o
to dispense with a number of mechanical
parts necessary tor eiffecting the letter-spac-
ing in type-writing machines,especially of the
pneumatic kind, as heretofore constructed.

The carriage 9, carrying the paper, is made 8s
in the form of an extremely light frame and
without any platen mounted on it. This
frame slides between two plates or frames 22
and 24, the plate or frame 22 being secured
to arms 23, pivoted on fulerum-screws 23%, go
and the plateorframe 24 to the plate or frame
22 by screws 25, passing through the front
plate 24 and tapped into a part 26 of the plate
or frame 24 which projects through open-
ing 27 in the carriage 9 and forms a guide gs
upon which the said carriage slides in its
movements from left to right and from right
to lett. Thecarriage 9 runs on friction-roll-
ers 28, which are kept at a certain distance
apart by means of a yoke-piece 29, provided 100
with a hook at each end that takes over a
journal on the end of each roller 28. These

rollers may be made of the same diameter
throughout; but for convenience of keeping
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them in place I prefer tomake them, as shown, | teeth 35, and this moves the paper forward

somewhat larger i1n diameter at the middle
than at the two ends and to make the open-
ing 27 in the carriage 9 to receive this middle
part of the roller correspondingly wider than
the openings 50 in the plates 22 24, which re-
ceive the ends of the rollers. Iy this means
a groove 1s formed in which the middle part
of the roller is guilded and retained, the only
difference 1in the action being that the car-
riage 9 will travel rather more “than twice the
distfmce traveled by the rollers, whereas if
the rollers were the sameindiameter through-
out the carriage would travel just twice the
distance traveled by the rollers.

The paper-frame 9 carries a bracket 31 at

each end, and a spindle 32 is arranged to ro-
Rollers 33

tate in holes in these brackets.
are fixed on the spindle 32, and between these
two rollers 1s placed on the spindle, and so as
to be free to turn thereon, the roller 34, one
end of which is provided with ratchet-teeth 35,
adapted to take into corresponding ratchet-
teeth formed on the adjacent end of one of
the rollers 33, the roller 34 being normally
pressed toward the said roller by a spring 30.
T'he roller 34 is provided with a helical groove
37,1nto which takes a pin 38, fixed on a slid-
ing bar 39, which is cons‘ranbly drawn toward
the left in I‘w 1 by a spring 40, fixed at one
pnd to a screw 41, tapped 1nt0 the ixed plate

, and at the other end to the thumb- -piece
43, by means of which the said bar 39 can be
drawn to the right when the paper is to be
fed forward for making a line-space. The
spindle 32 is provided with a milled head 44,
by means of which it can be turned back-
ward 1f and when desired. 45 are bent
springs fixed at one end to the carriage 9 and
bent at 46 so as to serve as bearings for the
pivots of a roller 47, which is constantly

pressed upward by the action of the springs

45 against the rollers 33. The other ends of
the springs 45 are curved up, so as to form
supports for the curved celluloid or other
smooth plate 12, while the rear parts of the
sald springs 45 are adapted to receive and
support the curved trough made of celluloid
or other smooth-surfaced material. The piv-
ots of the roller 47 are provided with milled
heads 48, by means of which the said roller
may be turned around by hand if and when
required. If preferred, one of the rollers 33
may be dispensed with, the one roller 33 and
the roller 34 being together long enough to
suit the width of paper used.

It will now be understood that the paper

to be printed upon being rolled up into a roll
and introduced endwme into the trough 10
and 1ts end brought forward between the
rollers 33 and 47 its movement forward for
line - spacing is effected by pressing the
thamb-piece 43 to the right in Fig. 1. This
causes the pin 38 to turn the roller 34 to a

certain extent by its action on the helical

agroove 57. The partial rotation of roller 34
turns t']].e 1101161‘8 33 b)‘r means Of t]le 11ﬂtchet_

between the rollers 33 and 47. Then when
the thumb-piece 43 is released the bar 39 is
drawn to the left by the spring 40, and the
pin 38, acting on the helical groove 37 in the
contrary direction, turns the roller 34 back-
ward in readiness for another forward move-
ment, the ratchet-teeth 35 slipping past those
on the roller 33 without turning the latter
backward by reason of the yielding action of
the spring 36. The width -of the line-spac-
ine may be regulated by inserting a pin 49
through the slot 50 in the bar 39 in one or
other of a series of holes in the plate 42,
thereby limiting the travel of the bar 39, and
consequently of the pin 38, in the helical
oroove 37. The thumb-piece 43 on the shid-
ing bar 39 also serves for moving the paper-
carriage 9 to the right when a fresh line is to
be commenced, so that the feeding forward
of the paper and the said movement of the
paper-carriage are effected at one operation.

The carriage 9 has a toothed rack 18 formed
thereon or fixed thereto for effecting the spac-
ing between the letters and words of the print-
ing. This rack has a double row of teeth 51,
of triangular shape, projecting from its sur-
face, as shown clearly in IFigs. 2 and 4, and
the escapement-piece 17 on the end of the
platen-arm 15 is of triangular shape, as shown
at 17 in Kig. 4. EKach time the platen 14 is
caused to move upward by a blow of one of
the type against the paper the escapement-
piece 17 is raised out of the space between
the teeth of the lower row of teeth and into
the space between two teeth of the upper row,
thereby allowing the rack to be drawn to the
left in Fig. 1 or to the right in Fig. 4 by the
weight 52 and cord or chain 63 to the extent
of one tooth. 'T'hen when the platen moves
downward again the escapement-piece 17 en-
ters between the next two teeth of the lower
row of teeth on therack 18 and holds thelat-
ter and the carriage until the platen 14 is
again raised by the type striking the paper.
The paper-carriage and paper can be turned
up on the fulerum-screws 23% to enable the
printing to be examined, as in other type-
writing machines.

The inking-ribbon 11 is caused to travel
automatically from one bobbin to the other
across the printing-point 13 of the type and
platen by means of a cylinder 54, a piston
55, and a spring 56 for the purpose of Impart-
ing a slow more or less continuous uniform
motion to the ribbon during the whole time
a word 18 being printed 1nstead of a compara-
tively sudden motion at the end of each word,
as 1s usually practiced at present. The pis-
ton 55 is drawn away from the end of the ¢cyl-
inder in opposition to the action of the spring
56 each time the word-spacing key 57 1s de-
pressed by means of thechain or cord 53, at-
tached atone end to the said spacing-key and
at the other c¢nd to the rod 59 of the piston
55. 'This movement of the piston draws air

| into theeylinder through a valve, which airis
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oradually expelled from the eylinder through
a small hole 54*, provided for that purpose,

by the spring 56 forcing the piston back. The
pistonis connected by asuitable device—such
as a chain or cord 60, passing under a guide-
pulley 61-—with a lever 62, carrying a pawl 63.
This pawl engages with the teeth of a ratchet-
wheel 64 on the axis 65 of the bobbin 66, on
which theribbon is wound,so that asthe piston

55 moves slowly back under the action of its

spring it rotates the ribbon-bobbin 66 slowly,

winding the ribbon 11 onto the bobbin 66 and

off the other ribbon-bobbin 67. The direction
of motion of the ribbon and of the bobbins is
reversed when nearly all the ribbon has been
wound onto the bobbin 66 by transferring the
end of the chain or cord 60 from the pawl-lever
62 to the pawl-lever 68, passing the sald chaln
or cord under the D'ulde pulley 69 instead of

under the ﬂ'ulde-pulley 61, by which means

the pawl 70 will operate the ratchet-wheel 7 1,

so that the ribbon-bobbin 67 will be turned
in the reverse direction as compared with the
ratchet-wheel 64 and ribbon-bobbin 66. The
pawl 63 or 70, as the case may be, 1s drawn
back after each forward movement by its
own weight or by means of a spring or weight
connected to it for that purpose. The pawl
of the ratchet-wheel not in action for the
time being is turned over out of gear with the

ratchet-teeth, as shown in dotted linesin con--

nection with the pawl 70, Fig. 1, to allow the
bobbin to be turned baekWard in order to un-
wind the ribbon from it.

When applying my invention to type- wrlt—j
ing machines, I use the block of type tubes
and bars as described in the specification of:
a British patent granted to me bearing date
the 7th day of September, 1891, No. 15,107;

but instead of connecting each type-tube
2 3 4 to its pneumatic push or key 7 by means

of a flexible tube, as heretofore practiced, I

make the connection by means of a rigid
metal tube 3, and instead of making the con-
nection direct from the said pushes or keys
to the type-tubes each push or key is-con-
nected by its tube 8 with a corresponding

hole 72 in a valve-plate 73, arranged to slide

air-tight against the rear or lower end of the
type—block so that each row of the holes 72,
standing parallel to the keyboard 74, can be

br ouﬂ*ht to coincide with either of three rOws.

of type -tubes in order to introduce capitals,
italics, &e.—that is to say, to change to up-
per or lower case when required——the thirty
pushes-or keys 7 of the keyboard 74 being
thus made to operate the type-bars in three
times that number of type-tubes—that is to
say, the type-barsin three rows of type-tubes2
forsmallcharacters,thetype-barsin threerows
of type-tubes 3 for capitals,and the type-bars
in three rows of type-tubes 4 foritalics. The
valve-plate 73 and keyboard 74 are made 1n
one piece or are connected together and are
arranged to slide forward and backward on
the frame 1, the front end being supported

l on friction-rollers 75, pivoted in frames or
carriages 70, supported on adjusting-screws
77, ta,pped into the framing 1 and the rear
end pressed up against the under face of the 5o
base-plate 5, throuﬂ'h which the lower ends of
the type-tubes 284 open by means of springs
78. The valve-plate is normally held in posi-
tion so that the holes 72 in it (and to which
the tubes 8 are connected) coincide with the 75
rowsof type-tubes 3 by meansof a three-armed
lever 79 80 81, having two dilferent fulera
82 and 83, toward both of which it is pressed
by a splmg 34 or by a suitably-disposed
weight. Thisthree-armed leveris connected 3o
to the valve-plate 73 by one of its arms 31 tak-
ing into a slot 85 in the said valve-plate, so,
that when the latter is moved away from the
central or normal position (shown in Fig. 2)
into the position in which the holes 72 of the 35
valve-plate coincide with the type-tubes 2 by
| pushing it and the keyboard 74 to the left in
that figure—for example, by means of the
thumb-pwce 86—the three-armed lever turns
on the fulerum 82 against the action of the go
spring 384; but when the valve- plate 1s re-
leased aﬂam the spring 84, acting on the three-
| armed lever restores the Valve plate 73 to
its eentral or normal position, and when the
valve-plate is moved away from the central 935
or normal position in the opposite direction
| into the position in which the holes 72 of the
valve - plate coincide with the type-tubes 4
by pulling it and the keyboard to the rightin
| Fig. 2 by means of the thumb-piece 36 the 100
three-armed lever turns on the other fulerum
83 against the action of the spring 84, and
| when the valve-plate is again 1eleased the
said spring 84, acting on the three-armed le-
ver, restores the Valve plate again to 1ts cen- 105
| tral or normal position. The movement of
| the valve-plate in either direction is limited
in the arrangement shown by the arm 81 of
the three-armed lever coming against the end
of the slot 87 in the base-plate 5, through 110
which the said arm passes in order to reach
the slot in the valve-plate. The valve-plate
may be held in the extreme backward or for-
ward position as long as may be required by
passing a pin throun‘h a hole 83 in the key- 115
board into the hole 89 in the frame 1 of the
machine for holding it in the backward posi-
tion or into the hole 90 in the frame for hold-
ing it in the forward position. In the ar-
mnn‘ement shown in Fig. 5 the three-armed 120
_lever is placed below the valve- plate, but
the action is similar to that above described.

The word-spacing is effected by the word-
spacing key 57. This key is carried at the
end of one arm 91 of a bell-crank lever piv- 125
oted at 92, the end of the other arm 93 acting
upon an :eu m 94 of the platen-lever 15, s0 that
when the key 57 is depressed the platen-le-
ver 15 is raised and the escapement-piece 17
‘releases a tooth of the rack 18and the paper- 130
carriage 9 is drawn forward by the weight 52
| & dlstance equal to the piteh of the teeth 51.
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When the word-spacing key 57 is released, it
1s returned to its normal position by a spring
99, acting on the arm 93, the backward move-

ment of the latter being regulated by an ad-

justing-serew 96. The downward movement
of the platen-arm 15 is also regulated by an
adjusting-screw 97 and the upward movement
ofsamebyanadjusting-screw98. Thetravel
of the paper-carriage 9 to define the length
of line printed is regulated by two stops 99,
which fit into a dovetail groove 100 in the
front of the plate 24 and can be clamped in
any desired position therein by means of the
clamping-screws 101. |
Instead of making the tubes 2 3 4 in the
type-block of square section and the type-bars
6 moving in the same square to correspond,
in order to prevent the type-bars from turn-
Ing around in the type-tubes, as heretofore
generally practiced, I make the tubes of cir-
cular section, with an internal V-shaped pro-

jection, and the type-bars of corresponding |

circularsection with a V-shaped groove, which
passes over the V-shaped projection in the
tube, as shown clearly, to an enlarged scale
in Fig. 7. DBy making the type-tubes and
type-barsof circularsection they can be made
much easierand truerthan when madesquare,
and the V-shaped projection and groove are
quite sufficient to prevent the type-bar from
turning around in the type-tube.

I claim—

1. In a pneumatic type-writing machine,
the combination of a block of type-tubes, a
valve-plate provided with holes corresponding
to the rear or lower ends of the type-tubes,
devices for moving the said valve-plate from
an intermediate position into either of two
side positions in order to bring the holes
through it into connection with various rows
of type-tubes, tubes connecting the holes in
the valve-plate with corresponding pneumatic
pushes or keys on the keyboard, devices for
keeping the valve-plate pressed air-tight
against the rear or lower end of the block of
type-tubes, and for restoring the same to its
normal position in coincidence with the type-
tubes of one set of type-bars when it is re-
leased after having been moved into coinci-
dence with the type-tubes of another set of
type-bars comprising a three-armed lever
having one arm connected with the plate and
the other two diverging arins removably seat-
ed on stationaryfulera, and a spring for hold-
1ing said lever with both said diverging arms
normally seated against said fulcra, substan-
tially as desecribed.

2. In a pneumatic type-writing machine,
the combination of a block of type-tubes, a
valve-plate at the rear or lower end thereof
for the purpose of changing to upper or lower
case, a keyboard formed with or connected to
sald valve-plate and moving therewith, pneu-

matic pushes or keys on the said keyboard, |

619,855

and tubes connecting the pushes or keys with
the valve-plate, substantially as described.

3. In combination,the platen, the type with
means for operating them, the space-key, the
ribbon and ribbon-spools, a motor, a connec-
tion from the space-key to the motor where-
by power is stored in it on each depression of
the space-key, and means for gradually im-
parting the power to the ribbon-spools and
ribbon during the operation of the type-keys,
substantially as described.

4. A ribbon mechanism for type-writers
comprising the spools and ribbon, the air-cyl-
inder, the spring-pressed piston, connections
from sald piston to the space-keyof thetype-
writer whereby the depression of the space-
key will move said piston to compress the
spring, and connections from the piston to
the ribbon-spools whereby the movement of
the piston due to the expansion of the spring
will operate said spools, substantially as de-
seribed.

5. In a type-writing machine devices for
causing the inking-ribbon to travel automat-
ically and continuously across the printing-
point or common point of convergence of the
type-bars on the paper or platen during the
whole timea word 1s being printed,which con-
sist of an ailr-cylinder, a piston, a spring,
ratchet-gear in connection with the inking-
ribbon bobbinsg, devices for communicating
the motion in one direction of the said piston
to the ratchet-gear, and devices for com-
municating motion to the said piston in the
opposite direction from the word-spacing key
or lever, substantially as deseribed.

6. In a type-writing machine, devices for
utilizing the blow of the type against the pa-
per to space the letters, comprising double
rack carried by the carriage, the pivoted arm
extending transversely to the rack and hav-
ing a tooth at its forward end engaging the
said rack, and the platen suspended from said
pivoted arm between its pivot-point and
toothed end, substantially as desecribed.

7. In atype-writing machine, the combina-
tion with the carriage carrying the paper of
feed-rollers one of which consists of a roller
or rollers fixed on a spindle, a rollerloose on
sald spindle and having clutch-teeth pressed
into gear with similar teeth on the adjacent
roller by means of a spring, said loose roller
having also a helical groove, a sliding bar
having a pin to engage with the said helical
groove and a spring tfor returning the bar to
its normal position, substantially as described
and for the purpose set forth.

In witness whereof I have hereunto set my
hand in presence of two witnesses.

MARSHALL ARTHUR WIER.

Witnesses:
STEPHEN EDWARD GUNYON,
WILLIAM ANDERSON SMITH.
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