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UNITED STATES
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WILLIAM RAAB, OF CEDAR FALLS, IO WA.

PN EUMATIC TYPE-WRITING MACHINE,

SPECIFICATION forming part of Letters Patent No, 522,491, dated July 3,1894.

Application filed June 10,1893,
To all whom it may concern:

Be it known that I, WILLIAM Raas, a citi-
zen of the United States of Anmerica, and a
resident of Cedar Falls, in the county of
Black Hawk, State of Towa, have invented a
new and useful Pneumatic Type-Writing Ma-
f_hine, of which the following is a specifica-

ion, - :

The object of my invention is to provide
means whereby the movement of a body of
air, or the creation of air waves, is utilized
for the forcible impaction of printing sym-.
bols against a receiving surface. = . :

A further object of my invention is to be
found in the provision of means whereby the
foreible impact of a moving body with acom-
pressible body sets up a movement of air
within an inclosed space, which in turn ex-
erts an expansive influence which by impac-
tion with a second moving body causes said
moving body toengage withan approximately

. stationary surface adapted to receive an im-
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print from.the said second moving body.

- A further object of my invention is to be
found in the provision of means whereby the
forcible impact of an operator’s finger pro-
duces a motion in acompressible body, which
in turn creates a wave, in a body of confined
air, of sufficient force to, when said wave
reaches the opposite limit of the confined
space, forcibly propel a bodyin contact there-
with a sufficient distance to cause said body

- to contaect with a receiving surface.

35

My invention has for its further object the
provision of means,for approximating a print-

.ing surface and a receiving surface, by the
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employment of air waves manually controlled
and acting upon one or more of said surfaces.

A fuarther object of my invention is to be
found in the provision of means whereby_
type-faces are caused to impact with receiv-
ing surfaces, by the motion of air within a
confined space acted upon by the fingers of
an operator. ‘ :

A further object of my invention is to be
found in the provision of means for utilizing
manually created air currents for the opera-
tion of inking devices and the advancement

of a carriage across the point. of impact of
‘printing devices.

My invention consistsin- carrying out the

Serial No, 477,224, (No model))

before mentioned objects, and in the éon-

struection, arrangement, and combination of

parts, hereinafter set forth, pointed out in
my claims, and illustrated by theaccompany-
ing drawings, in which— '

Figure 1 is a face view of the complete ma-
chine.” Tig. 2 is a sectional elevation of the
complete machine, viewed from oneside. Fig.
3 is a sectional elevation of the machine
viewed from the front, the key board being
removed. Tig. 4isa plan view of the key-
board. Fig.5 isa detail plan view of the type-
faces and inking devices. Fig. 6 is a plan
view of the convex type basket. Tig.7isan
eunlarged detail end view showing a means
of pneumatically opérating the platen in a
movement of rotation. Fig. 8isafront view,
partly in section, showing a modified form
of carriage construction and inking devices.
Fig. 9 isan end view of Fig. 8. Figs. 10, 11,
and 12 are detail views of the modified forms
of inking devices. : ) )

In the constructionof the machineasshown,
the numeral 10 designates a key-board se-
cured to'the upper end of a standard 11,
which standard extends downward and rear-
ward to a point of pivotal attachment to the
lower portion of the main frame 12, which
main frame forms the foundation of the ma-
chine and supports all the wmoving parts
thereof. Keyseats 13 are formed in the key-
board 10 and perforations are provided lead-
ing from the bottom of said key seats through
the said keyboard. :

Mounted within the lower portion of the
main frame 12, is a convex type basket 14
also provided with key seats and perforations
identical in construction with ‘the same de-
vices on the key board. ’ '

Mounfed within the key seats 13 are flexi-
ble, compressible and elastic bulbs orkeys 15
provided with hollow stems 16 leading down-
ward therefrom through the aforesaid perfo-

‘rations to a point of attachment to, and com-

munication with, one end of hollow metallic
elbows 17. The keys 15 and stems 16 are
made of soft, pliable, rubber and .each key

has embossed thereon a symbol, letter, or nu-

meral, corresponding to the characters de-
sired to be reproduced upon a sheet of paper,
or other receiving surface, employed to con-
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vey intelligence. The keys 15 are normally
expanded and filled with air of a normal
pressure.

Mounted within the key seats in the bas-
ket 14 are a plurality of force bulbs 18, pro-
vided with stems 19 extending downwardly
through the perforations opening from said
key seats, to a point of attachment to the me-
tallic elbows 20, identical in construction with
the elbows 17. The force bulbs 18 and stems
19 are made of soft compressible rubber, and
are preferably of less thickness than the keys
15. TFlexible rubber tubes 21 connect the ad-
jacentendsof the elbows 17 and 20, and taken
in conjunection with the said elbows and the
stemsafford communication between the keys
and foree bulbs, and permit the passage of
air from each key to the corresponding force
bulb, and return of the same. The jointsin
the air passages are air tight, and the amount
of air confined in the chamber and inclosed
by the key, force bulb, elbows, and tube is
less than would be required to expand said
chamber to its fullest capacity, this construe-
tion being desirable in order that the force
bulbs may normally be collapsed, and the
keys normally expanded.

Mounted within the main frame in tiers

above the basket, and concentrie therewith,
are a plurality of guide plates 22, 23, sup-
ported on a central mast 24 rigidly mounted
in the base of the main frame, the basket
being also secured to said mast. Each of the
guide plates is provided with a plurality of
vertical apertures angular or oval in plan
view, arranged in concentric rows, in align-
ment with each other and with the key seats
in the type basket.

Mounted within the perforations in the
guide plates 22, 23, are stencils 25, the outer
row of which stencils forms a cone concentric
with cones formed by the inner rows of said
stencils, the imaginary apex of said cone be-
ing coincident with the point of convergence
of the longitudinal planes of all the said sten-
cils. Type faces 26 are formed on, or fixed
to, the upper ends of the stencils 25, which
type facesare arranged at such an angle rela-
tive to the longitudinal plane of the stencil
as that the said faces will strike flat and fair
against the receiving surface positioned to
receive the imprint thereof.

Atrack 27 ishorizontally mounted in stand-
ards 28 fixed to and vertically extended from

the top of the main frame, and hinged to said

track is a carriage 29, the hinges being so
formed as to provide a slide bearing between
the said carriage and track. The forward
side of the earriageissupported on the wheels
30 resting and traveling upon the top of the
main frame. A platen 31isrotatably mounted
within the earriage 29, and is adapted to be
rotated in an advance direction by means of
a pawl 32, mounted upon a manually operated

lever 83, said pawl engaging with a ratchet

34 formed on the end of said platen.
A ratchet bar 35 is fixed to one side of the

carriage 29, and projects below the plane of
said carriage. A pawl 36 is fulerumed upon
a screw 37 mounted on the main frame be-
neath the carriage 29, the said pawl being
provided with a slot through which the said
serew is inserted, thus permitting of a slight
vertical movement on the part of said pawl.
A shot-bolt 38 is pivoted at one end to the
pawl 36 and supported at the other end by
attachment to a convolute spring 39, seated
on the main frame, the outer end of said shot-
bolt normally contacting with a collapsed
force bulb 40, provided with a stem 41, which
stem communicates through a tube42 with a
tube 43, hereinafier more particularly de-
seribed.  An adjusting serew 44 is mounted
in a screw seat formed in the main fral}le,
and impinging against the upper end portion
of the spring 39 is adapted to regulate the re-

movement of the shot-bolt. An expansive
spring 45 is interposed between a lug 46,
formed on the main frame, and the inner qnd
portion of the shot-bolt 38, thus supporting
the said shot-bolt and normally holding the
upper end of the pawl 36 in engagement with
the ratchet bar 35. A cord 47 is secured ab
its upper end to the lower end portion of the
pawl 36 and depends therefrom, the said cord
being adapted for manual operation to release
the said pawl from engagement with the
ratehet bar, thus permitting a reverse move-
ment of the carriage. L
A spindle 48 is vertically positioned within
the main frame, at a point adjacent to and
at one side of the type faces, to which spin-
dle are secured laterally extending arms 49,
which arms carry conical inking rollers 50,
which inking rollers are revoluble upon the
said arms and extend laterally such a dis-
tance as to cross the type facesin their travel
about the common center formed by thespin-
dle 48. A ratchet plate 51, having teeth cor-
responding in number with the arms 49, is
mounted upon the spindle 48 and concentric
therewith, the ratchet thereon being adapted
to be engaged by ashot-bolt 52, supported by

‘the main frame and normally held in.a re-
‘tracted position by meansof aleaf spring 53,
fixed at one end to the main frame and im-
- pinging at its other end against a shoulder
‘54 formed on the shot-bolt.

The outer end
portion of the shot-bolt 52 normally rests in
contact with a collapsed force bulb 55, which
force bulb is provided with a stem 56, con-
nected to and communicating with a tube 57
extending to the tube 43 hereinafter de-
scribed. An ink plate 58 is provided, which
is mounted on the main frame and extends
therefrom in a horizontal plane coincident
with the plane of the type faces to a point
within the orbit of the roller 50. The tube
43 leads from its pointof connection with the
tubes 42, 57, to a point of connection with a
stem 59 formed on and communicating with
a keybulb 60 (Fig. 2), located beneath the key
board. A stud 61 fixed to the lower portion
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of the key board extends downwardly from
said key board to a point of contact with the
key bulb 60, and is normally held in position
permitting the free expansion of said key
bulb by means of an expansive spiral spring
(61%) mounted thereon and impinging at one
end againsta shoulder 62 formed on the main
frame and at its other end against a pin 63
laterally extending from the said stud.

The spherical ends 64 on the stencils and
shot-bolts are preferably made of unyielding,
unela_stie substance, in order that the said
stencilsmayrespond quickly to the forece bulb.

It will be observed that the tubes 21 are of
uniform length thus providing that a uniform
pressure on the keys will produce a uniform
expansion of the force bulb and a consequent

~ uniform imprint by the type faces.
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_In the practical operation of this machine
the keys are manipulated in the ordinary
mmanner producing alternating depressions of
1nd1§7idual keys, and since the operation of
one is identical with that of another the de-
seription of .one will suffice for all, it being
understood that the pressure is removed from
the impacted key immediately upon the com-
plete depression of thesame. The depression
of one of the keys 15 forces the air therefrom
‘ghl'OIIg-h the stem 16, elbow 17, and tube 21
into the force bulb 18, thereby expanding said
firee bulb and foreibly ejecting the stencil 25
from its seat a sufficient distance to cause the
type face 26 to foreibly impact against the
receiving surface, or sheet of baper, carried
by the platen. TItis to be understood that
the resultant action.of the force bulb is coin-

cident with the compression of the key, no

perceptible period of .time intervening be-
tween the compression of the key and the ex-
pansion of the force bulb. The momentum
attained by the hand of the operator in de-
pressing a key also depresses the key board,
causing the stud 61 to compress the key bulb
60 and force a quantity of 'air from said key
bulb through the tube 43 into the tubes 42,57,
thus expanding the force bulbs 40, 55, result-
ing in a consequent operation of the shot-
bolts 38, 52. In theoperation of the shot-bolt
38 the pawl 36 is turned. upon its pivot and
the upper end thereof caused to move rear-
wardly, the said pawl yielding downwardly

against the resilience of the spring 45 in order |

that it may pass over one or more teeth of
the ratchet bar 35,the number of teeth passed

, over being determined by the adjustment of

thescrew44. Whentheshot-bolt has reached
itslimitof advanced movement, the resilience
of the spring 89 is exerted to retract said
shot-bolt, and in so doing retracts the pawl

86, which pawl having engaged with the

ratchet bar 35 moves the carriage a distance
coincident with the throw of the shot-bolt,
thus positioning the carriage for the impaect

‘of the next letter.

In Fig. 4 are shown spacing lugs 65, 65, ar-
ranged at the sides of the key board and fixed
thereto, said lugs being adapted to receive an

impact from the operator to depress the said
key board independently of the operation of

_the keys, and thereby operate the carriage as.

required to provide blank spaces in the lines

on the receiving surface.’ :
In the operation of the shot:bolt 52 the in-

ner end of said shot-bolt engages one of the

‘teeth on the ratchet plate 51 rotating said
ratchet plate and the mechanism connected

therewith, causing one of the ink rollers to
cross the face of the type, at the same time
one of the remaining ink rollers is receiving
ink from the plate 58. When the shot-bolt
52 has reached the limit of its advance move-
ment it is immediately retracted by the re-
silience of the spring 53, and positioned pre-
paratory to a succeeding movement.

In Tig. 7 is shown a rim 66 secured upon
and extending beyond one end of the platen
31, said rim having formed on its interior
face a ratchet 67. A shot-bolt 63 is mounted

on a.standard 69 pivoted to the main frame,

said shot-bolt having a pivotal conneetion
with said standard. The forward end por-
tion of the shot-bolt is supported by a leaf
spring 70, fixed to a lug 71 at its lower end
and engaging the shot-bolt and a shoulder 72
thereon at its upper end, and the extreme in-

-ner end of said shot-bolt engages the ratchet

67. -The rear end of the shot-bolt 68 is nor-
mally in contaet with a collapsed foree bulb
73, which foree bulb is adapted to be expan-
sively operated in the same manner as the re-
maining foree bulbsare operated, the connect-
ingandoperating mechanismnotbeing shown.

Referring to Figs. 8 and 9 it will be ob-
served that the carriage 29 islocated at a con-
siderable distance above the main frame in
order that the writing on the receiving sur-
face may be rendered visible without Iifting
the carriage. A bracket 74 is fixed to the
main frame directly below the earriage and
atthe rear of the platen, within which bracket
a spindle 75 is vertically positioned. Rotat-
ably mounted on the spindle 75 is a disk 76,
(Figs. 8, 9 and 12) the periphery of which is
notched, the "portion thereof between the
notehes consisting of sections of inked ribbon
adapted to be interposed between the type

faces and the receiving surface successively

and progressively. The notches in the pe-
riphery of the disk 76 permit of the imprint
on the receiving surface to be in view at all
times during the progress of the work.

. In Figs.10and 11,the disk 76 isshown piv-
oted on the spindle 75, and having that por-
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tion of its periphery diametrically opposite to .

the point of impact of the type faces confined
between friction rollers 77, 78, mounted re-
spectively on horizontal pivots 79, 80, fixed to
and laterally extending from a support SI.
A ratchet wheel 82 is rigidly mounted on the
pivot 80, and a vertically positioned shot-bolt
83 is in contact at its upper end with the said
ratchet wheel. The shot-bolt 83 is supported
in a bearing 84 fixed to the support 81, and
the lower end thereof is normally in contact
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with a collapsed force bulb 85 adapted for
conneetion with the tube 43, heretofore men-
tioned, when the devices under consideration

are substituted for those earlier described

herein. A leaf spring 86 is fixed at one end
to a lug 87, (Fig. 10) and at the other end is
fixed to the shot-bolt 83 and impinged against
a shoulder 88 on said shot-bolt, by means of
which spring the shot-bolt is retracted after
an advance movement thercof has been im-
parted by the force bulb 85. It will thus be
seen that in the actuation of the shot-bolt 83
the disk 76 is rotated by the rollers 77,78, thus
bringing the sections of inked ribbon into use
successively and progressively.

If desired the rollers 77, 78, may be inked
and employed to, in turn, ink the sections of
ribbon in the disk 76, but if so employed the
disk must be located at such a distance be-
low the platen as that the said disk will con-
tact with the receiving surface only when
impacted against by the type faces.

ITaving thus described my invention, what
Iclaim as new therein,and desire tosecure by
_Letters Patent of the United States therefor,
is—

1. A typewriter, comprising a platen and
means for supporting said platen and a re-
ceiving surface in connection therewith, type-
bearing stencils, expansible seats for said
stencils, compressible keys, flexible connec-
tions between said keys and stencil seats, a
body of air confined within said keys and
connections, which body of air synchronously
with the compression of said keys expands
said seats and forcibly propels said stencils
toward the said platen, wherebythe typeare
caused to impact with the receiving surface.

2. A typewriter ecomprising a paper sup-
porting platen and carriage, a type-basket,
foree bulbs mounted within said type basket
and normally collapsed, type-bearing stencils
seated upon said forece bulbs, a key board,
compressible keys or bulbs located in said
key board, tubular connections between said

522,491

keys and force bulbs, a body of air confined
within said keys and tubular connections,
means for advancing said earriage across the
face of the type, inking devices located in
proximity to said type, and means for oper-
ating said inking devices.

3. Atypewriter comprising a support, a con-
caved type basket mounted in said support,
hollow compressible bulbs mounted in said
type basket and normally collapsed, type
stencils seated on said bulbs and extending

- upward therefrom, guide plates mounted on

said support above the type basket, perfora-
tions in said guide plates'in which said sten-
cils are positioned, a platen, a key board
hinged to the support, compressible hollow
keys mounted on said keyboard, and tubular
connections between said bulbs and keys,
substantially as set forth.

4, In atypewriter the combination withthe
writing devices of a support therefor, a car-
riage mounted upon and adapted to travel
transversely of said support, a ratchet bar
fixed to said carriage, a pawl engaging said
ratchet bar, a shot bolt connected to said
pawl, a force bulb normally collapsed and con-
tacting with said shot bolt, a compressible
key, connections between said key and the
writing devices, and tubular connections be-
tween the key and force bulb, substantially
as set forth.

5. In a typewriter the combination of a
support, type faces mounted on said support,
inking rollers mounted on said support and
adapted to roll across said type faces, and
pneumatic devices adapted to act upon and
operate said rollers, substantially as and for
the purposes set forth.

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

WILLIAM RAAB.

In presence of—
I1. C. HEMENWAY,
LAUPAR KNAPP.
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