Oct. 14, 1952 L. R. PROUTY . 2,613,796

CONTINUOUSLY ROTARY CHARACTER-WHEEL PRINTING MACHINE

Filed Sept. 15, 1947 4 Sheets-~Sheet 1
s 7. )
— = 7 —
/75
A1 iR
P @ Ek"
g@@@ 75| |0
609¢ |
@@@@ 133 | |
000 | LF |
& : = |
g o0 Qoll | i e
©O0 O A 1
flloo96 L= ElT
eS| I m =il |=||
55/ @@@ L | ) 7
Weeoor =Ttz T,
il a7 /AN = g g
T IR
1; TN ! - L. _ij
.mf‘x%za
. 'INVENTOR

LAWRENCE R. PROVTY
VAU

ATTORNEY




Oct. 14, 1952 L. R. PROUTY 2,613,796
CONTINUOUSLY ROTARY CHARACTER-WHEEL PRINTING MACHINE

Filed Sept. 15, 1947 4 Sheets~Sheet 2
o~ 2 /. N >~ 0 N
N . i [ S w\
5 ol | e s (CHES TN\

> D : \

3 A \ &
SN § )
QAR \

§
\
\
\
\
\
§
\
\
\
\
\
\
§
§
§ N
"
\
o
$
\\&\\\\\\Q
SR
- INVENTOR

LAWRENCE R PROVTY

* ATTORNEY




- 2,613,796

WHEEL. PRINTING MACHINE

L. R. PROUTY

Oct. 14, 1952

CONTINUOUSLY ROTARY CHARACTER;

Filed Sept. 15, 1947

4 Sheets-Sheet 3

Ly |05 55

o0 U

0s 25
L4 (26
87 4
#£| =L
25
% o9¢ o, 173
55 1
Lt o

AL ALLRRAR TR R RN
.\\\\\..\\\\\\\\\\\\\\\\\\\\\\\é

7SRV ERVER'
“'>’>'\

S
INVENTOR
LAWRENCE R. PROUTY
ATTORNEY

rprsaeds 4EILILE FTTLLLLILLLINL,
SN AR ATVARNANNRUNNN S
o cL > -
7, =g .

2 DR
7/////7///////@

NN 7///%




2,613,796

L. R. PROUTY

Oct. 14, 1952

CONTINUOUSLY ROTARY CHARACTER-WHEEL PRINTING MACHINE

Filed Sept. 15, 1947

4 Sheets-Sheet 4

5
5
Z ¢
A 7 ' g  E3
i m—— [ R \ D
45+ 62 e/ = e A )
| RSN
m./\ ” _ @ _Q% J
R 3 00 Q
i @ h @
| RP 2 ®) @ < Q
“ s 1)
F14 42 196 9 o \w_@b@Q -
078 pRE= 20 TR L IS9~ @ Q 1
WS =gy (@ lilsg =g=——:1 Q1 0Q
ot || 067 ||| ee—errmuig I £ ._m ’ @@ ©)
Al ori 509 5
AT |\ 2 O 5
B ] 3 . ey
sat” %\.&.\W_\_ \ru\w.mw i 2 (ar 0" L8 Q\MM % | MW@ @mw
Coat] - aar 1 0z = = 7 @ |
www\ AN ] n\“ SH y S0¢ ? 09 | O Q
Al —==00%|U
oo s e | 47, 4t
27 7748474 m \%Wm.\ ﬁ ¢/
| 56
Q.\%./NMNI B AN Sy V"4

Lok

BY

08

ATTORNEY




Patented Oct. 14, 1952

2,613,796

UNITED STATES PATENT OFFICE

2,613,796

CONTINUOUSLY: ROTARY  CHARACTER--
2 WHEEL PRINTING. MACHINE -

; Iiayvfence;R‘."Pmuty, New*York, N. Y
Application September15, 194%,; Serial No: 774,101
52 Claims; (CL 19712).

This:invention: relates -to:selecting ‘means and.
typewriting: machines similar- to embodiments:
shown in my.co-pending application Serial Num-
ber: 774;102, filed: September, 15, 1947, and.now:
abandoned, and. more- particularly to apparatus. 5.
and devices for- selecting type-in the typewriting.
operation, though it is noted-that in some of the.
claims.the invention is.not: limited. to. selecting..
means: I , .

One: object: of . the: invention. is. to provide.an. 10
improved: device and apparatus -of this kind with.
which it is.possible to.select. type.or. other. ob~-
jeets with great rapidity. - o

Other. objects are to provide a.,typeWr_iting;,ma-

chine having-great.speed.and power which is hot. 15,

liable. to.frequent breakage as-in. other known.
power. typewriters. ’ ' -
Other. objects of: the invention are to provide.
an improved typewriting machine. of“the rotor-
type. wheel type to replace the clumsy. bar. and’ g9
lever. system of conventional “typewriters, and to
prodiice a completely. electronic typewriter easily
adaptable t6 mass production; and-adaptabla to
very.high speed without danger-of the type piling"
up upon-each other during operation: =
Additional objects of the invention areto efféct -
simplicity and ‘efficiency in-such- typewriters-and
to providé an easily assembled and adjusted; com=_ -
pact- light weight; portable; extremely- simpie~
typewriter of this kind which"is- economical, dur=-

25

able; safe-and-very reliable in-operation, and easy: °™

and economical to- manufacture: '
Still other-objects -of ‘the:invention-will appear-

as-the-description proceeds; and while-herein:de--

. tails of ‘the-invention:are described inthe-specifi<-

cation and some: of the-claims; the.invention-as: 35;

described in the broader claims is not limited to-
these :and many- and. various changes: may be -
made: without :depatting: from: the:scope.of the:
invention :as- claimed: in the: broader; claims..

The:inventive.features:for the-accomplishment;; 40~

of -these. and other- ohjects are-shown herein in.:
connection with a: rotor-type -wheel typewriter-
which briefly stated:includes a pair-of constantly:
rotary. upper and lower case type-carrying wheels.:
disposed sidé-by-side, carrying [
to the wheels and cairying the type. blocks.con=

taining magnetic, material, which. wlien inagtive.
are- disposed: rearwardly circumferentially of ‘the,

wheels and there magnetically held by the-mag=

netism of*a stationary;magnet-having a;eylindfi= 50

cal-pole face- disposed’ between said-wheels. A’
releasing: electromagnet. disposable ad] acent “t0*
the-paths-of the inactive blocks of either-of‘said-
whieels and: normally: dispesed’ adjacent: t0- the
path ofthe-lower: case blocks of one wheel®is. 58

type.bars pivoted. 45

adapted when energized to draw a. passing;block.
from the influence. of. said. pole.face.and. allow.
centrifugal force to dispose.the. bar outwardly:
and substantially radially as the wheel rotates,. '
The bloeks have printing type on the face which:
is forward when the bars are thus disposed out- -
wardly; and a platen for the.paper to. be typed™
upon . is disposed in.the. patli of “the: type when”
thus disposed forwardly to receive the impagct.of.
the type. Keys corresponding to. the respective’
type blocks cooperate with means: controlled by
the respective keys when depressed for energizing’
the releasing electromagnet as the.block: corres-
sponding to the, depressed key: passes-the releass:
ing magnet thus to detach the:selected type ‘block™
and allow it to print:. Shift-key operated means-
are provided for-at will moving the releasing mag=-
net adjacent to-the- path: of the blocks of*the~
upper case: wheel. . : .
In the accompanying drawing showing; by way
of example, one- of - many possible embodiments:-
of the invention; A
Pig. 1 is a plan showing the assembled type:-
writer; _ : R
Fig. 2 is'a longitudinal vertical sectional view;
partly in'elevation; showing the ‘pSsembled type=-
writer, the carriage being:shownin-elevation, the:
section being taken:substantially on the-line 2-~2
of 'Fig: 1; looking-in the- direction:of/the arrows:
of -said’line; : i : .
Fig. 3.is-a plan showingithe typewriter: with::
the carriage:and its:support'removed;: e
Pig. 4.is g side elevation on s larger -scale:and!:
partly in section, showing a:type:wheel, its:type:
and associated:parts; o
Fig; 5:is:a plan showing the:type:wheels; the:
type and associated:gears; } L
Fig. 6 shows 8 section-on.theline 86 of:Fig. 4;
Fig. 7 is a fragmental vertical sectional view;.
partly.in elevation, showing the capital shift key;:
Fig. 8 is a.vertical sectional view. showing. a.
modified form .of character key; and Fig. 9.is.a.
wiring diagram,. o .
My. improved rotor typewriter. is. shown:
mounted in a frame.or base | resembling the.
conventional typewriter base and having, a. floor:
2, a low rear wall 3 and High side walls 4, each
side wall having s _lower front extension 5 cons.
nected: by a low front connecting. walll 6. A,
U=shaped stationary top plate or table 7T is diss.
posed above the floor to the rear of "said” exs
tensions 5 and has side members 8 mounted -
the side'walls 4, each-side member having a-downs
wardly offset intermediate “part. 8; Transverse:
tracks 10, i1, 12 mounted on the-front andback -

vmatgins of ‘the top plate T-and’just to-thé rear:




3
of said off-set parts 9 (Fig. 2) have rearwardly
and frontwardly opening grooves 13, i4.

A rectangular carriage frame 15 is disposed
between the front and intermediate tracks 10, {1
and comprises end members {6 and front and
rear members 17, 18, the latter being provided
with grooves (9 opposed and adjacent to the
grooves (3 and (4 of said tracks. {0 and 1{. A
rear extension frame 20 at the rear ‘of the car-
riage frame 15 comprises side members 21 secured
to the carriage frame, and a' cross member 22
provided with a -groove 22 opposed and adjacent
to the groove I3 of the rear tracks 2. Bearing
balls 24 are disposed in all of the adjacent grooves,
whereby the carriage frame is transversely slid-
able. A platen 25 disposed across the carriage
frame has projecting knob-carrying shaft ends
26 rotatably mounted in said end members |5 of
the carriage frame over said off-set parts 9.

The parts above described are somewhat dia-
grammatmally shown, as it is understood that
the" important features of the invention as
claimed are not limited to the particular carriage
frame shown, and are not, as claimed in many
of ‘the claims, limited to a platen which moves
longitudlna.lly relative to the type wheel later to
be described, rather than the reverse.

‘Within' the main frame | there is provided a
stationary main magnet shaft 27 of magnetically
conductive. material mounted fast on a bracket
28 and perpendicular to and adjacent to the ad-
Jacent side wall 4 and axially parallel to, front-

wa.rdly of and lower than the platen 25.  Said

shaft 27 has a short reduced portion 28 near its
free end about over the.middle of the floor and a
longer. furthel reduced portion 38 extending to
the free end of the shaft. A large solenoid 31
is disposed on said shaft adjacent to the bracket;
and a disk shaped magnet pole piece 382 (Fig. 5)
is: mounted fast on said short reduced portion 28
and has a cylindrical pole face coaxial -with the
shaft.

If desired the pole face 32 may have a small
inlay 33 (Fig. 4) of brass or other non-magnetic
material, for slightly weakening the maghetic
force at said inlay for a purpose to-be explained.

‘The solenoid receives direct current through
suitable connections (not shown) to magnetize
the magnet shaft and pole piece. ' If desired the
solenoid .may: be omitted, in which case the pole
piece and/or the shaft would be permanently
magnetized.. . The invention is not limited to the
particular form of magnet.

Upper case or capital and lower case. type=..

carrying wheels 35, 36 are rotatively mounted on
the shaft 2T and said further-reduced portion
respectively on opposite sides of the magnet pole
‘piece -32 and slightly spaced by washers 37 there-
from, the upper part of each type wheel being
rotatable toward the platen. Gear wheels 38 are
secured fast on the sides of said type wheels re-
spectively. An intermediate bearing bracket 39
(Fig. 3) mounted on the floor in the plane of the
pole piece has an elongated bearing opening
axially parallel to. the magnet shaft and disposed
under the platen and lower than the magnet shaft
which rotatably receives a- countershaft 40 carry-
1ng a grooved pulley 41, and also carries pinjons
42 the same diameter as, and meshing with said
gears ‘38 respectively. A ‘synchronous or other
constant speed motor 43 mounted on the rear of
said floor 2 has a shaft 44 having a grooved pulley
45 thereon- axially parallel to the countershaft.
A--belt. 46_is received on said pulleys Al
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whereby the motor may drive the countershaft
40, pinions 42, gears 38 and type wheels 35, 36,
and cause said type wheels to rotate to move the
upper part of the wheels 35, 36 toward the platen.
The motor may have a speed to rotate the type
wheels at about 1200 revolutions per minute.
Each type wheel is provided with an annular
peripheral rib 47 having a cylindrical peripheral
face, and deep rabbet grooves 48, 49 on opposite
51des of the rib, the rib having therein a series of
transverse apertures 50 (Fig. 5) almost parallel

" to the shaft and slightly inwardly inclined toward

the magnet pole piece.

A series of type bars 51, which may be wholly
or partly of magnetic or non-magnetic material,
are, as will be explained, disposable substantially
radial to the type wheel as shown at the upper
part of Fig. 4, or may be disposed approximately
circumferential to the type wheel in a direction
rearward to its rotation and inclined toward the
space around the periphery of the magnet pole
piece 32. ‘Each bar has a laterally turned pivot.
part 52 (Fig. 5) disposed in one of said apertures::
§9, the pivot part having an angular free end 53
to retain it in the aperture. The outer end of
the bar has a type block 54 wholly or in part of
magnetic material, adapted when inactive to be,
by the magnetism of the pole piece 32, yieldably
magnetically held, against the centrifugal force,
adjacent to the respective right and left margins
of the peripheral face of the magnet pole piece;
The type bars are of a cross-section elongated in
a direction transverse to the axis of the wheel, -
The bar tapers toward its
pivot part, and the intermediate part of the bar' -
is slightly outwardly curved and rests on the type
wheel, when in inward position, to hold the block"
54 slightly spaced from the perlphery of the sta-
tiohary pole piece 32.

Each block,. except as noted hereinafter, may -
have in’ rehef on its outer face a printing letter -
or character 55, which when the type bar becomes -
substantially radial, faces forward .and is adapted
to strike the platen 25 as the type wheel rotates.
The printing plane of each lettér 55 is slightly
curved and coaxial with the platen when in print- )
ing position to cause .even printing throughout .
the letter. The type associatéd with the capital
and lower case wheels 35, 38 respectively have -
upper and lower case letters and. characters
thereon. The very slight inclination of the angle |
of the axes of said pivot parts 52 (Fig. 5) and
apertures 50 is such that upper case snd lower. .
case letters will strike in: the same place on the -

‘platen, in the Imd-plane of the magnet pole

piece 32.
A bracket plate 51 (F1g 3)" mounted - on the'-

- floor 2 and disposed parallel to. the plane of:the:
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type wheels between the large solenoid 2i-and the
type wheels is provided with an opening 88 snugly

receiving the magnet sha,ft and is provided & dis--
tance frontward of the magnet shaft with s rec-

'tangula,r opening ‘59 alined with g similar open-
ing 60 in a supplementa] bracket 61 mounted on
the floor near the opposite side wall. Said rec-
tangular openings ‘59, 60.receive fast therein a
horizontal guide tube 62 of vertically elongated"
rectangular cross-section disposed forward of the
type wheels and provided with a cutaway portion.
63 facing the pole piece and with a. cutaway por-f
tion 64 adjacent to the plate bracket 57 facing
the magnet shaft. A bar 65 slidable in said guide -
tube and guided thereby:is provided with an an--
gular end portion 66 of magnetic material ex- -
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tended toward the magnet shaft-and forming an
armature, ‘the edge -of said cutaway 54 adjacent
to the bracket plate limiting .outward ‘movement
of the armature 66. L w

A selecting ~and releasing . electromagnet 67
(Fig. 3) mounted on said bar radial:to the pole
piece 32 has a pointed core 68 projected normally
adjacent to the path of the inactive lower case

" type blocks 54, the magnetism of the releasing
electro-magnet when instantaneously energized
being ‘strong enough to cooperate with the cen-
trifugal force of the revolving type block to with-
draw the type block from the influence of the
main magnet pole piece 32 to dllow the centrifu-
gal force to disposethe type bar substantially ra-
dial to the main shaft, as in the upper part of
Pig. 4 to-allow the type to:strike the platen. A
tension spring 69 tensioned between the outer-end
part of the tube and said bar serves for normally
yieldsbly holding the bar in normal position with
the armature 66 against said edge of the cutaway
64, A shift solenoid 10 adapted to be energized
as will be explained and secured fast on said
bracket ‘plate 57 on the side remote from the
armature 66 has g core Ti projecting a short
distance through the bracket plate adjacent to
the armature -and adapted when the solenoid is
energized to draw the armature 66 against the
influence of ‘the spring 69 to move the selecting
electromagnet: 61 from the plane of the lower
case letter blocks to the plane of the upper case
letterblocks. ; ’

. A-pair of-slightly spaced upwardly rearwardly
stepped keyboard plates 12, 13 (Fig. 2) ‘mounted
one above the other and having end ears 14 se-
_cured between, and insulated by washers 15 from
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the front extension 5 of the side walls comprise .

steps 16, corresponding steps having vertically
alined -guide -openings 11 receiving metal stems
18. of keys 19 respectively corresponding to the

40

type 55 of either of the type wheels, said metal -

stems 18 being -vertically slidable in said pairs
of openings 11 and each having a button 19 se~
cured on the top of the stem. A spacing bar 80
jsmounted at the ends on similar stems 81 mount-
ed in two of said alined openings. ‘A spring 82-is
compressed between a collar 83 fast on the upper
part. of each stem 18 or ‘81 and the lower plate
13 to :urge the keys upwardly. Each metal stem
hason its lower end 3 disk 84 having an insulat-
ing coating 85 on its upper face. Insulated blocks
86 are secured fast to the wall 6 orthe lower face
of the lower ‘plate 13 -adjacent to each stem; and
a-spring metal contact 81 mounted on each block
and having its free end disposed helow and under
the adjacent turned end is instantaneously en-
gageable by the disk 84 of the associated stem
when the key is pressed downwardly, at ordinary
speed, and is engageable by the insulating coat-
ing at the position 85’ only as the key is ‘being
moved upwardly and restored by the spring 82.

- Instead of the switches agin Fig. 2 I may omit
the disk 84 and its coating, as will be explained
fereinafter, or I may provide switches as in Fig: 8
in“which the metal disk 84 coaxially held on the
Jower end of the stem T18a by means of a -metal
screw- 88 -eontacting the disk carries an upper
-coating :85q of ‘insulation ‘on the upper and pe-
ripheral faces of the disk, and a lower insulating
coating 89 on the lower face of the disk leaving
only ‘2 narrow margin of the disk ‘84a exposed.
The insulating block 86 mournted :on the lower
face.of the plate 13 has mounted thereon a metal
contact -spring - 81a “having ..an ‘intermediately
downwardly -curved. portion 80 forming :a -lower

6

hook turned towsard the disk and having itsifree
end 91 engageably by said lower coating 89:as the
key lowers to bend this free end 91 downwardly
to-place .the hook under tension and cause the
free end .91 to point inwardly downwardly and
cam from the lower coating 89:and snapfrom the
lower coating across the narrow margin of the
disk 84a and upper coating 85z -and make in-
stantaneous contact with the:disk 84q, and then
assume its normal position. Releaseé:and rising:of
the key causes the .upper coating 85a:to cam past
the yieldable hook 80 without contact with :the
metal to allow the hook again to assume normsl
positioh. - :

‘A commutator bracket 93 (Fig:-3). mounted.on
the: floor 2 has a bearing opening ‘94:alined with
the countershaft 40-and loosely receiving -a com-
mutator shaft 95 carrying fast thereon & commu--
tator 96 adjacent to the endof the countershaft
40 and having segments 97.corresponding in-order
to the characters of said type blocks 54 and-as-
sociated keys 79. - A disk 98 .is-mounted fast:on
the inner end of the-commutator shaft; and-a
clamping screw 99 adjustable ‘in said ‘bracket
carries washers 180 under its head engaging op-
posite faces of the disk for holding the disk com-
mutator in proper adjusted position, after ad-
justment by means of a knob 101 on the shaft 98.
A brush arm or brush 102 fast-and grounded on
the'countershaft 40 and thereby ‘grounded on the
frame of the typewriter successively engages-suc-
cessive segments 97; :and conductors 104, gathered
in a cable 105, connect the spring contacts 87T
(Figs. 2 and'9) of the keys 19 or-spacer bar 80
to the respective corresponding commutator seg-
ments 97 (Figs. 3 and 9). Said disk 95 and com-
mutator 86 ‘are relatively adjusted -or positioned
to cause the brush arm 102 to engage the com=-
mutator segment 87 corresponding to any asso-
ciated key 19, the spacer bar 80 and associated
type block 54 or spacer location of the type wheel,
as will be explained, just-as:said block or spacer
location comes opposite to: said releasing mag-

- net core 68 (Fig. 3).

50
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A suitable .source of current 107 (Fig. 9) has
one ungrounded terminal (08 and ohe terminal
109 connected through a.condenser {16 and-a
low resistance 11 to a ground 12 oh the frame
of the machine, thereby connected through. a
ground 113 on the frame to thé brush arm. "A
high resistance 14" is connected between said
ungrounded terminal and the condenser eélement,
of said condenser 18, nearest the ground 112.

“When np current,passes the brush 102, the con-~
denser ‘{19 is charged, through the high resist-
ance: {14; and when a circuit is established
through a closed key switch 78, 81, conductor -
104, a commutator segment 97, the brush: 102,
ground {12 and resistance 111, the condenser 110

‘causes an instant discharge through a. cut-out

relay magnet (15 having its coil connected by
conductors 1148, 117, 118, and. 119 between said

. stepped plate 12 and said ungrounded terminal

108 of the source 1907, thereby to magnetize the
magnet {15 and cause it to attract an electrically
conductive ‘armature 120 of magnetic material
adjacent to the relay magnet and normally re-
tracted therefrom. A back contact 121 engage-
able by .said armature when retracted is elec-
trically connected to said ungrounded ferminal
108 of said source.. A selective :actuating con-
denser 122 is connected by conductors- 123, 124,
125 and resistance 125R between the terminal
109 and .said armature, whereby said condenser

122 normally is maintained -charged. ..Afron}
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relay: contact 126 is connected through conductor
121, the coil of the selecting release magnet 67,
résistance ‘128 and conductors (28, 125 to said
terminal 108 and is engageable by the:.armature
120. when attracted by the relay magnet. ...

The : condensers - 110 and 122 are normally
charged; and when any letter or character key
is being pressed, the brush (02 will during that
time engage fthe corresponding commutator seg-
ment 91, and said cut-out relay magnet {15 will
be energized and said armature 120 attracted,
whereupon -said condenser 122 will discharge
through- the releasing magnet 67, and said re-
leasing magnet will be magnetized at the instant
that the corresponding type block 54 passes the
core 68, thereby to withdraw such' type block
from the influence of the main magnet pole piece

32 to allow its type bar 51 (Fig. 4) to assume
under centrifugal force an approximately radial
position until the type strikes the platen 25 be-
fore another key depression takes place. . .
. An escapement electromagnet 036 is- hori-
zontally mounted . -on said floor 2. A normally
open. relay. spacer switch (31, 132 is closed by
the relay magnet {15 when energized. This relay
switch, the spacer escapement magnet (30 and a
time delay element 133 are all connected in series
between the terminals 108, 18% by means of con-
ductors . {19, (18, 134, 185, 136, 137, 124, 125;
whereby the spacer solenoid 130 receives current
each time the relay magnet is energized, whether
a type block or spacer.location is adjacent to the
releasing magnet. - . ,

‘The time delay element may be a retarding coil
138 or a retarding relay or any desired delaying
means to cause.the escapement magnet {38 to
become energized a predetermined time after the
relay magnet becomes energized, to allow the type
to print before the escapement magnet acts. A
pair of posts 140 (Figs. 2 and 3).at opposite sides
of the rear end of the éore of the escapement

magnet ‘carry -an upright. escapement lever (41

intermediately pivoted between the upper ends

10

15
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40

of said posts and carrying an upright éscapement

actuating arm. 142, said lever carrying at the
lower end an armature 143 opposite the magnet
core end.” When. the escapement magnet 136 is
energized said arm- is rocked and operates a con-
ventional escapement mechanism (nof shown)
for stepping the carriage. across the machine,
and which is not a. part of the present invention.
- By this arrangement, thie circuit of the spacer
escapement magnet is scparate from the relay
magnet (13, or the eircuit of the selector magnet
67,.and any usual form of delaying element 133
in ‘the spacer magnet circuit may delay the
operation of the spacer magnet as much as de-
. sired, to give the type full time to print before
the spacer lever is actuated. !

The type lever §{ and block 84 corresponding
to the spacing stems 8i of the spacing bar are
omitted or. preferably merely brazed or other-
wise anchored or suitably secured fast in inactive

position on”the type wheel to prevent printing

when only the spacing bar 80 is depressed, the
secured-on bar and block serving to maintain
‘the balance of the type wheel during rotation.
The bracket 39 (Figs. 2 and 4) mounted under
the platen between the pinions 42 of the counter-
shaft 40 carries a restoring means or cam such
as a rubber coated spring cam plate {41’ of sheet
mietal mounted on said bracket and disposed ap~
proximately on a line tangential to the lower
front face of the platen 25 and the -upper rear
periphery of the type wheel ribs 50, and having
ts upper end part (Fig. 4) curved to act as a

45
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8
restorer cam (42’ to be engaged by an active
type bar 81 as the type thereof strikes the ‘paper
on the platen, and 'to cause the type block to
draw back suddenly from the-platen to prevent
smearing. The moving bar and block cam on the
face :of the cam (42’ and plate 141’ and are
moved by the cam plate into the influence of the
main magnet pole piece 32 to be held thereby in
normal. position just out of contact with the pole
piece. L

Any suitable type inking means may be pro-
vided, the type inking means 143 (Fig. 4) here
shown comprising an open ended fixed guide tube
144 secured: to the lower face of the tube 62 (Fig.
2) parallel to the releasing magnet 67 and slid-~
ably receiving a tubular casing 145 extending to
near the type wheel and having on its side walls
& pair of ears (86 adjacent to-the type wheels
and carrying a pin (47 loose in the perforations
of the ears on which pin rotates a soft rubber
roller 148 engaging the inactive normal position
type of both wheels to be rotated by the type.
One or-more reservoirs 149 of the ball-point pen
type are disposed side~by-side longitudinally of
said casing and radial to the roller and have their
balls 150 engaging said roller, thereby to spread
ink upon the rotating roller to be picked up by
the type engaging the roller. A hinged closure
{51 closing the rear end of the casing -has. a
lower hook 52 yieldably engaged in an indenta-
tion in the casing to hold the 1id closed. -A-spring
{84 compressed between the lid and a plate 155
disposed against the innér ends of the reservoirs
serves to hold the balls 150 against the roller
and the roller against the type. ) s

Pig. 7 shows the capital shift key {57 (Fig. 3.
Lower corner portions of the stepped plates 72, 73
have large vertically alined openings- 158 therein
over which are secured insulating disks.159 cover-
ing said openings and provided with alined perfo=
rations receiving a shift key stem {60 slidable
in sald apertures and having its lower end en-
gageable with the upper spring contact 161 of- &
pair-of separately insulated superposed spring
contacts 161 having free ‘ends under the shift key
stem 169. Conductors 149, {18, 163, 164, 165, 124,
125 connect the spring contacts in series with the
shift solenoid 718 between the terminals 108, :109,

-whereby operation of -8 shift key energizes the

shift magnet and shifts the selecting magnet 67
from adjacent to the lower case letter blocks 54
to adjacent to the capital letter blocks. . ;
The operation of the typewriter will be under-
stood from the foregoing; and now need be sum-
marized only briefly as follows: L
The paper 186 (Fig. 2) is inserted into the car-
riage and the platen rotated for line spacing in
the ordinary way;.and the carriage is spaced or
moved to the right or left in the ordinary way
and is shown' only diagrammatically being no
part of the present invention. R
The main magnet solenoid 21 (Fig. 3) is ener-~
gized; and the motor 43-is rotated to give the
type wheels the desired -constant speed, -which
may be 1200 revolutions a minute, more or less.
The energization-of the magnet is such that the
type blocks 54 (Fig. 5) are held in inactive posi-
tion near but not touching the magnet pole face
32, the intermediate part of the type bar:5{ rest-
ing -on the type wheel, while the type faces 55
point outwardly and are engaged and inked by
the inking roller 148 as the type wheels rotate.
The selecting condenser 122 (Fig. 9)-is charged
through the back contact. 121 and the conducting
armature 120 from one terminal of the Solirce
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{07 gnd through the: resistor: l‘25R‘ from the othez:‘

terminal of the source:.
.- The:condenser § 10 remaing normally charged
through the high resistance {4, and this poten~

 tial is communicated through resistance-fi1, the

grounds 112, 113 to the revolving brush-arm 02,

When a key 79 is depreSSed contact between
the disk 84 and: contact spring 87T is as long as a
complete: revolution.of the brush: 102; and when
the brush’ reaches the segment 91 to which the
engaged. contact: spring is conriected, & path is
established from the brush, through the: com-
mutator.segment, spring.contaet 81; key stem T8,
keyboard plate 12,.conductor 118, coil of the cut-
out relay magnet 115 and conductors 117, 118; 119
to-terminal 108, thus.through the relay magnet
6i5, causing the conducting armature 120 to en-
gage the front contact 126, allowing the discharge
of the selecting condenser 122 to:find a:path from
one: plate of the condenser through the conduct-
ing: armsdture; the coil of ‘the selecting magnet
67 and. resistors 128, 125R to the other plate of
the-condenser 122, thus: energizing the selecting
magnet: 1. As the selecting magnet is so placed
that it is energized just as the type block 54 cor=
responding to the depressed key 19 and the asso-
ciated segment 97 passes, such type: block is .at-
tracted by the selecting-magnet 6T.

~The -strength: of the selecting magnet is. such

that it: combined with centrifugal force. is”suffi-
cient to: withdraw the type block from the in-
fluenee of the main: magnet pole face 32 allow-
ing ‘the centrifugal force to move: the type bar
substantially” radially outwardly as the' type
moves with: its face forward toward the platen.
-+ If-desired; in-order to facilitate the withdrawal
of the type block from the influence of the pole
face 32 at the right time I.may weaken:the mag-
netic attraction at:the pole face by the inlay 33;
while maintaining the mdgnetic attraction strong
at all-other points of said pole:face. ;

‘The type block 54-and type- bar 51 may be de-
signed to: strike the paper on the: platen and the
restorer- cam 142 substantiglly at the same time
or-torcause: the bar to strike the cam. somewhat
in advance. - In -either case the type hits the
platen. instantly and is instantly retracted from
the paper without any smear. After striking, the
type and type bar are retracted. by the cam a2’
to+the: influence of the main: magnet pole piece
32 after which the typewriter is ready for a
repetition of the above aotmn of the same or
another type: :

In the above described operatlon as the en-
gagement of the key switch "contacts 84; 87, the
diseharge of the condensérs 19 and: 122;and the
energization . of the:relay magnet: {45 dnd the
selector magnet 671 are substantially instantane-
ous,. the-conducting armature 20 is imimediately
restored to noermal position against the back con-
tact. 121, and the selector: condenser-is immedi-
ately. recharged for another selecting-operation.

-~ During. the above selecting and. printing opéra~ .

tion,fthe relay magnet-operates to close: the nor-
maliy- open relay switch: 131, 32, thus closing &
cireuit from terminal §98- through conductors 119;
117, 134, 135, 136, 137, 124, 125, switch 131, 132,
time delay element 133 and the coil of the'spacer
magnet 130, thus. operating the escapement lever
141,
operatlon of conventional escapement means (not
shown). Whlch forms. no.part.of the present in-

vetiticn. ' The. time. delay element may be:any-

conventlonal delaymg means, such-as- & -conven-

ffoni41ly  indicated current delaylng .inductance:

142 to effect spacing from letter to letter by.

10

15
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coil l38 .or. any suitable form .of time: delaying
relay:or. similar device, to insure that the. ener~ -
gization:of. the: escapement magne$ shall- be-de=
layed enough to.allow: the printing: to take place
before- the escapement lever. operates to effect
spacing, thus to avoid any smearing: by the type.
The operation of- spacmg between words efect- -
ed by the spacing bar is the same as the spacing .
operation between letters, except: that.the an-
chored- type and type bars 54, i51::do not- move
from. the-inactive location and therefore. do: not
print;-but leave an unprinted blank-space on:. the
paper; while the spacerescapement lever; operates: -
The spacer bar 80 (Figs. l.and 2)-has a.stem 84;
X d1sk 88 and.spring contact 8T-at each: end,-botl
of these spring:contacts being: connected. by con«
ductors: £04.to: the single-commutator segnient
correspondmg to the anchored: type: block-on:the

. type wheel.” Therefore, if the:middle-or either or
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‘both . ends: of the.spacer bar should be-pressed

upon, one’or both-of the spring: contactsr 8T will
be engaged and a cireuit will-bg: established
through the commutator segment. corresponding
to- the ‘anchored. type. block at the instant ithe
anchored. block - passes- the: selector ‘magnet: -
Hence the relay magnet and selector-magnet: will
be: energized but the:selector magnet cannot:res

lease: the aiichored- type: bloek. However;:the

energized: relay - magnet. will -close : the ‘normally
open:-relay -spacer. switch 131,132 (Fig: 9):and
energize the spacer escapement magnet 130 W1the
out effecting printing. . i
When. it is desired to: print-a- ca,pltal letter, the

shift key IS (Figs. 1,-T and 9)- is-depressed:to . - :

close the switeh 157, and energize the:magnet- 10
to- shift” the releasing selector: magnet- 6% from:-
the lower case type series to-the-upper .case: series;
Depressing the-shift key -closes: upon each’ othex:
the-insulated: spring: contacts: 161, and. a :ciretit
is' completed from the terminal 108 through the
conductors: (19; 118, 163, 164, 165 124; 125 to
terminal: 109, thus: energizing: the: shift-magnet
10: and: attracting the armature: 66 to-the end!of
the slot 64. The shift’ key’ may: be held: down
manusglly oi by any suitable means: until-the
desired. upper case: character or characters-have
been printed, after which the shift key:is' raised:

. 1If desired T may omit the condenser:i10,.and
the resistance 114; and make-the relay maghet -

{ 158 slow release: magnet timed to hoId thergarma-

ture’ longer thian: one revolution: of the: brusl?

arm - 102;. In thisi c¢dse o simple’ switeh ma/y be
used instead ‘of the instantaneous switch:'84, 8T
or 84¢, 8T and the-insulation coated disk’ 84- ‘may
be- omitted; allowing the: metal stem to rdlrectly.,
engage ‘tHe* contact spring’ dlrectly with -this
a1rangement the ksy switch ‘may be Held’ close
through several revolutions of | the brush s1nc
the-relay switeh ‘will riot release durmg the:m
tervals between commutator contact ) ]

! ! y
and ‘will not 'recharge so long as the relay ma,g-
net 115 holds  the .armiature (20 away. from. the

"contact 121 connected to the terminal | 108.

If the actuating condenser - 110 and the re-
sistance 1 14 are. used. it is also possible .to omlt
the insulation. coated: dlSk of the-key sw1tches
The high resistance 114 is sufficiently low-to allow
the actuating condenser.to-recharge between: the
fastest-strokes-on-the keys; but when contactis
made through: the. closed: key- switch-84, 81-and -
engaged. commutator segment. 97, the discharge of
the condenser- H0 is-instantaneous;-and: the:re=
sistance. | 4 is- sufficiently "hight toi-preventrex
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¢harge-of the condenser between successive con-
tacts’ of a'commutator segment 91, if a circuit
throtigh the key switch, without- the insulated
_coated ‘disk; is maintained by holding the key
down. ‘Thus when a key 18 is held down, ‘the
" condenser- 10 will not recharge fast encugh to
accumulate a charge large enough to cause actu-
ation of the relay magnet {15 a second time.
I claim as my invention: - ’ :
-1, In-combination, a rotary wheel, type bars
having their inner ends pivoted to the wheel and
normally” ’disppsed in an-inner position rearward
- of the‘pivot, and movable outwardly substan-
tially ‘radial to the wheel, and having end type
faced forward when the bars are thus disposed
radially;-.means for holding the type'in inactive
position near the periphery of the wheel and
gelectively releasing them; a platen adapted to be

19

struck by the type when disposed radially to the -

- wheelito effect printing; and cam means engage-’

able with the type bars for restoring the type to

inactive position after striking. I

. 20In combination, a frame having side walls
ard a'floor; a platen on the side walls; a bracket

on‘the floor; a stationary main magnet shaft of

L magnetically conductive material mounted on said
bracket. fast and perpendicular to and adjacent

. to one of the side walls and parallel to, front-
wardly of and lower than the platen; said shaft

having:a short reduced portion near its free end &

about over the middle of the floor and a longer

i ‘further reduced portion extending to the free end

of the shaft; a large solenoid on said shaft adja-
cent to the bracket; a disk shaped magnet pole
piece:mounted fast on said short reduced portion
and. having g cylindrical pole face coaxial with

the shaft; upper:case and lower case type carry- .

ing wheels rotatively. mounted on the shaft and
said further reduced portion respectively on oppo-
sité sides of the magnet pole piece and slightly
spaced therefrom, the upper part of each wheel
being rotatable ‘toward the platen; type mov-
ably-carried by the wheels and movable outwardly
by centrifugal force beyond the wheels and faced
forward when thus disposed outwardly and mag-
“netically’ held adjacent to said pole face; and
means for selectively releasing any type of either

© . wheel from said face; said platen being adapted

to be struck by the type when thus disposed.
:3: In combination, a pair of rotary type wheels

. ‘disposed side-by-side; a magnet having a cylin-

drical pole face between the peripheries of the
wheels; -each type wheel having .an annular pe-
_ripheral rib having a cylindrical peripheral face

.and deep rabbet grooves on opposite sides of the

rib, the rib having therein a series of transverse
apertures almost parallel to the shaft and slightly
inwardly inelined toward.the magnet pole face;
and a series of type bars disposable substantially
radial to the type wheel or approximately cir-
cumferential thereto in a direction rearward to
its position and inclined toward the periphery

_of the ‘magnet pole face and each having a’
laterally turned pivot part disposed in one of-
said apertures, the pivot part having an angular:

free end to retain it in the aperture; the outer
end-of the bar having a type block containing
magnetic material adapted when inactive to be,
by the magnetism of the pole piece, yieldably

magnetically held against the centrifugal force
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when - thus disposed  outwardly; and a. platen
adapted to be struck by the type when thus dis-
posed, the-inclination of the angle of the axes
of “said pivot parts and apertures being . such
that upper case and lower case letters will strike
in the same place on the platen in the mid-plane
of the magnet pole face. . :

4. In combination, a rotary type wheel having
& peripheral rib having transverse apertures;
bars pivoted in said apertures and movsbly car-
ried by the wheel and disposable rearwardly and
movable cutwardly by centrifugal force beyond
the wheel, and each. carrying a type faced for-
ward when thus -disposed outwardly; a platen
adapted to be struck by the type when :thus
disposed; and a magnet having a circumferen-
tial pole face adjacent to the periphery of the
wheel and adapted to magnetically hold the
blocks adjacent to.said face; the type bars being
of a cross-section elongated in a direction trans-
verse'to the axis of the wheel to stiffen them; and
tapering toward the pivot part, the intermediate
part of the bar being slightly outwardly curved
and resting on the type wheel to hold the block
slightly spaced from the periphery of the pole
face. i : .

8. In combination, a pair of adjacent series of
circumferentially disposed type; a rotary means
carrying said type; said type containing mag-
netic material and being movably carried by said
means in an inner position and movably urged
outwardly to be disposed in an outer position;
holding means for ‘holding .the. type in inner
position against the outward urge: a support
adapted to be struck by the type when disposed
outwardly; a magnetic device shiftable to a point
adjacent to-either series for removing the -type
from the holding influence of the holding means;
and means for energizing said device when a
desired: type is adjacent thereto. :

6. In combination, a. pair of traveling mem-
bers disposed side-by-side- each carrying char~
acteristic - character - determining parts  succes-
sively 1o’ predetermined adjacent points;  a: sup~
port earrying a surface to receive the characters
determined by said parts; and a cooperating de-
vice movably mounted to be associated with said
parts ~of either member at said points and
adapted to cooperate with the part at one of said
points to apply tc said surface the character
determined by the part associated with said point
at the time. : ;

7. In combination, a pair of rotary type carry-
ing wheels disposed ‘side<by-side; type bars
pivoted to the wheels and carrying . type -blocks
and  when inactive being  disposed rearwardly
circumferentially of ' the wheels; a statib’nary
magnet having a cylindrical pole face between
said: wheels and magnetically holding the type
blocks in inactive position; a releasing electro-
magnet adjacent to the path of the inactive
blocks of one wheel and adapted when energized.

- to draw a passing block from said face and allow

adjacent to the respective margins of the pe-

ripheral face of the magnet; means for selective-
ly releasing any block of either wheel from said
. face; type carried by the bars and movable out-

wardly by centrifugal force and faced forwardly

75

centrifugal force to dispose the bar outwardly
as the wheel rotates; the blocks having printing
type on the face which is forward when thus
disposed outwardly; -a . platen disposed in the
path of the type when: thus disposed forwardly;
keys correspending to the respective type blocks:
means  controlled by the’ respective keys. when
depressed for energizing the release magnet ag
the block corresponding to the depressed ‘key
passes; and means for at will moving the re-

leasing magnet adjacent to the path of the blocks
of the other wheel.
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8. Ini- combination, coaxial rotary wheels: dis~
posed side-by=side and each having a’ peripheral
rib having apertures inclining’toward the-other
wheel: ' type-bars having laterally: turned inner
ends pivoted in’ said-apertures; the bars- being
normally: disposed in'an inner position adjacent
to: the periphery- of the wheel and movable-out-
wardly substantially radial’ te- the wheel, and
having ‘end type faced forward when the- bars
are thus disposed radially; means’ for holding
the: type in inactive-position near the periphery
of ‘the‘wheel and seléctively releasing -them; and
a: platen -adapted to be-struck: by the’type-in-a
common plane midway between: the wheels when

disposed substantially: radially  to' the wheel:
9. I combination; a platén; s magnet having
a-narrow eylindrical pole face; upper and lower
. case- type - carrying wheels- rotatively mounted

10

15

coaxial with, and at opposite-sideés: of, the pole -

face; the-upper part of each wheel being rotatable
toward the platen; each type wheel having a
peripheral rib having therein apertures almost
parallel to-the shaft and slightly inwardly in-
clined’ toward- the magnet: pole; type: bars dis-
posable substantially-radial- to the’type wheel or
approximately circumferential thereto. in a-direc-
tion rearward to its rotation’ and each having a
latersl - pivot part in one-of said apertures; the
outer end ‘of ‘each bar carrying a’type-block of a
magnetic material adapted” to be magnetically

held adjacent to the- face-of the pole piece; the -

intermediate part of each bar resting on the type
wheel: each block having on its forward-outer
face a printing character adapted tostrike-the
platen” when: the-bar is-radial to the wheel; the
angle- of said pivot parts being such:that upper
case-and: lower case letter blocks will' strike the
platen in the mid-plane of the- magnet pole; and
means for selectively’ releasing the- blocks from
the influence of the magnet:

" 10: Tn- combination; - & rotary’ member; type
‘containing’ magnetic materisl movably carried by
‘the member in an inner position and movably
rged outwardly to be disposed in an outer’ posi=-
tion; holding means for yieldably holding the
type-in inner position against the outward urge;
‘5, support adapted to be struck by the type when
thus- disposed;. a releasing electromagnet adja-
cent to the path of the type in inner position;
‘and means for energizing- the electromagnet
when the' desired type-is adjacent to the electro-
magnet for-selectively: removing the ‘type from
theinfluence of the holding means:

11, In combination; a pair of ‘trayveling mem-=
bers. disposed side-by-side each carrying: charac-
teristic character determining parts successively
‘past predetermined ‘adjacent: points; a support
carrying a surface to receive the characters de-
termined by said parts; and a cooperating device
. ‘movably mounted' to’ be at-will associated with
said parts of either  member at said ‘points and
adapted to be energized by an-electric current
passing therethrough to cooperate-with the part
‘&t the- point at the-time of' energization to apply
‘to said surface the-charaecter is-determined by
the: part ‘associated with-said point at the time.
12! In- combination; &- rotary member; type
blocks: containing magnetic’ material movably
carried by: the member and- movable outwardly
‘By- centrifugal force: beyond the. member and
faced forward :when thus:disposed outwardly; a
-magnet-having ‘s circumferential. polé face- for
magnetically-holding the type: blocks in ihactive
positicn near the member; a selectingrand releas-
ing"eIectromagn‘et;havihg'a-’p‘oi'n'ted':corepmjécted
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normally adjacent to the path . of the:inactive
type-blocks, the magnetism: of the ‘eléctromagnet

‘when~ instantaneously energized being: strong

enough to cooperate with the centrifugal force of -
arrevolving-type-block to withdraw the-typeiblock
from-the influence-of the said pole piece to allow
the céntriftugal force to- dispose’the type block
substantially: radially ‘cutward fromr said mems=
ber; a platen adapted to be struck by the type
bloek: when thus disposed; and means for ener=
gizing-tHe releasing electromagnet: when-the de-
sired type-block'is adjacent thereto. :

13. In - combination; a rotary” member; type

' containing magnetic material movably carried by

the member in-an- inner positiorr and movably
urged outwardly to be disposed in an outer posi-
tion; & magnet -having a-circumferential pole fice
adjacent-to the type in the-inner position:for
holding' the-type in inner- position against-the
outward urge: a Stupport adapted: to be struck -
by the-type-when thus disposed; am electromag-
net- adjacent to the path: of the inner- position
type: for selectively removing-the type from the
influence-of ‘the magnetic means; and & gap in
said pole -face having' non-magnetic: material
thereir adjacent to the electromagnet. e
14 Iy combination, a-pair of traveling miem=
bers disposed side-by-side-each carrying-charac-
teristic’ character determining parts successively
past predetermined adjacent points; a support
carrying a surface to receive the characters de-
termined by said parts; a cooperating device mov-
ably mounted to be associated with said parts of
either member’ at-said points and adapted to'be
energized by an electric-current passing ‘there=
through to cooperate with the- part at the point
at-the time of energization to apply to said sur=
face the-character determined by the partasso-
ciated with said point:at the time; and means
for moving "said device into" association with
either of said members. L :
" 15, Ii-combination; a magnet shaft; a pair of
constantly rotary type-carrying wheel disposed
side-by-side on' the “shaft; a magnet having &
narrow- cylindrical pole face between and adja-
cent to the-peripheries of ‘the‘wheels; type blocks"
of ‘magnetic material carried by the wheels and
yieldably magnetically held in inactivegposi,tfibi_l
adjacent to margins of the pole face and when
withdrawn from said pole face;;'bging'di‘sposable

outwardly -to ‘active position; & horizontal ‘guide

tube of - vertically elongated rectangular cross-
section disposed forward-of the wheels and pro-

* vided' with a large cutaway’ portion facing the

pole piece and a small cutaway portion facing the
magnet' shaft; a bracket and: a bracket plate ad=
jacent the small ‘cutaway: portion provided with

.alinied openings receiving said tube; a bar slid-

able in said guide tube and guided thereby and
provided with an. angular end portion of mag-
netic material extended toward the magnet shaft
and forming an armature, the edge of said cut-
away. portion adjacent to. the bracket plate lim=-
iting outward ‘movement of the armature; a re-
leasing electromagnet radial and adjacent to. the
path of the inactive blocks of ‘oné of said margins
and mounted on the bar in thelarge cutaway por=

‘tion; means-to energize the electromagnet when

o selected block is adjacent thereto for-drawing
the block  from' said periphery; ineans urging

the bar away fromr said bracket plate to retract

saidi armatiirei a-solenoid for‘attracting the ar~

) he bracket platé; and means for

at'will energiziivg: the:solenoidt - - = 7 &0 77
16:. Iii‘combination, & frame Having a3 floor: a
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platen-mounted across the frame; a pair of ad-~
jacent -coaxial, constantly rotary type-carrying
wheels ‘axially parallel to the platen; type blocks
of magnetic material carried by the wheel and
vieldably held in inactive position adjacent to
the wheel and when drawn from said periphery
being disposable-outwardly to active position and
adapted to strike the platen; a releasing electro-
magnet adjacent to the path of the inactive blocks
of one wheel; means to energize the electromag-
net when a selected block is adjacent thereto; a
bracket plate mounted on the floor parallel to the
plane of the type Wheels on one side of the wheels
and provided at a distance frontward of the axis
of the wheels with a rectangular opening; a
,bracket mounted on the opposite margin of the
floor .and provided with a rectangular opening

axially alined with the opening of the bracket-

plate; a tube fitted in said openings and having
- rear cutouts in one of which the releasing magnet
is mounted; a bar in the tube supporting the elec-
tromagnet and having an angular armature in
the other cutout; a tension spring tensioned be-
tween the outer end of the tube and said bar for
holding the bar in a position with the armature
against an edge of the cutout; a solenoid on said
plate on the side remote from the armature and
having a core projecting through the plate adja-
cent to the armature and adapted when ener-
gized to draw the armature to move the releas-
" ing electromagnet adjacent to the blocks of the
other wheel; and means for energizing the sole-
noid,

17. In combmatlon, a pair of constantly rotary
type-carrymg wheels disposed side-by-side; type
blocks of magnetic material carried by each wheel
and yieldably held in inactive position adjacent
to. the . wheel and when withdrawn from said

_ periphery being disposable outwardly to active
position; a releasing electromagnet adjacent to
the path of the inactive blocks of one wheel; a
guided bar supporting the electromagnet and
carrying a transversé armature and movable to
move the electromagnet to be adjacent to the
path of the blocks of the other wheel; a station-
ary. shift solenoid for attracting said armature;
means to-energize the electromagnet when g se-
lected block is adjacent theéreto; spaced super-
posed keyboard plates; corner portions of said

plates having large vertically alined openings -

therein; insulating disks. covering and secured
over said large openings and provided with alined
apertures; a shift key having a stem slidable in

said apertures and having a lower end; a pair of .

separately insulated superposed- spring contacts

having free ends under. the shift key stem; and

conductors connecting the spring contacts in
series with the solenoid.

’ 18. In combination, a frame; a constantly ro-
tary type-carrying wheel therein; type Dblocks
conta1mng magnetic material carried by the
wheel and yieldably held in inactive position ad=

~jacent to the wheel and when withdrawn from
said periphery being disposable outwardly to ac-
tive position; a releasing electromagnet adjacent
to the path of the inactive blocks; a pair of slight-
1y spaced upwardly rearwardly stepped keyboard
plates mounted in the frame and comprising
steps, corresponding steps having vertically
alined guide openings; keys having stems verti-

«cally slidable in said alined openings and a but-
ton secured on the fop of each stem; a spacing
Jbar. mounted at each end on similar stems mount-

_ed in two of said alined openings; a collar fast
.on. the upper part of each stem between the
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plates @ spring compressed between the collar
and the lower plate to-urge the keys upwardly;

‘switches correspondmg to the type blocks re-

spectively and operable by said stems and means
controlled: by -the respective switches to ener-
gize the electromagnet when the corresponding
block is adjacent thereto for drawing the block
from said periphery.

- 19. In combination, a rotary member type
conteumng magnetic. material movably carried
by the member in an inner position and movably
urged outwardly. to ‘be disposed in an outer posi-
tion; holding means for-holding the type in
inner position against the outward urge; a sup-
port adapted to be struck by-the type when thus
disposed; a releasing magnet adapted when in-
stantly - energized to remove the .type from. the
influence -of. - the holding means; an insulated
metal keyboard plate; metal keys correspondmg
to'the type and movable on the plate; insulated
contacts engageable by the keys; and means con-
nected in electric circuit between said plate and

‘contacts and set in operation by ‘pressing - the

respective -keys, to instantly energize the re-
leasing magnet when the corresponding .type is
adjacent to the releasing magnet,.

-20. In combination, a plurality of character-
istic character determining parts movable to op-
erative position; a cooperating device adapted to
receive an instantaneous electric current thereby

. to be actuated to cooperate with said parts to

move 2 .desired determining part to operative
bosition; a-plurality of switches corresponding
to said parts and adapted to make instantane-
ous contacts' and means cooperating with - said
switches for causing gaid instantaneous current
and cooperating with. an actuated switch. for
actuating -said device; each switch. comprising
an msulated metal -plate having an gpening; a
yleldably raised key having a metal stem slidabie
in said opening and having a lateral projection
having insulation on one of its faces; and an
insulated metal contact spring having its free
end engageable by said projection as the stem
moves.

21. In combination, a plurality of character-
istic character determining parts movable .to
operative position; a cooperating device adapted
to  receive an instantaneous electric current
thereby to be actuated to cooperate with said
parts to move a desired part to operative posi~
tion; a plurality of switches corresponding to
said parts and adapted to make instantaneous
contacts and meang cooperating with said switch-
es for causing said instantaneous current . and

-.cooperating with an actuated switch for actuat-

ing said .device; each switch comprising an in-
sulated metal plate having an opening: a key
having a metal stem slidable in said opening and
having a lateral projection having insulation.on
its upper and lower faces; and an insulated metal
contact spring having its free end engageable
by said projection. -

22. In combination,. a plurahty of - character-
istic character determining parts movable to
operative position; a cooperating device adapted
to receive an instantaneous electric current
thereby to be actuated to cooperate with said
parts to selectively move a desired part to opera~
tive ‘position; a plurality of switches corre-
sponding to said parts and adapted to make in-
stantaneous contacts; 'and .means cooperating
with said switches for causing said instantaneous
current; each switch comprising an insulated
metal plate having an opening; a vieldably raised
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metal stem slidable in said opening: and having

a metal disk on its lower end; an upper insulat--

ing coating on the upper and peripheral faces
of the disk; a lower insulating coating on the

lower face of the disk leaving only & nNarrow.

margin exposed; an insulating block mounted on
the lower face of the plate; and a metal contact
spring mounted on the block and having a down-
turned portion having a lower hook turned to-
ward the disk and having its free end engageable
by said lower coating to tension bend the hook
and cause the free end to snap across said nar-
row margin and upper coating and make instan-
taneous contact with the disk; release of the key

causing the upper coating to cam past the hook .

without contact with the disk. .
23..In combination, means comprising a4 mov-

able part and a cooperating device adapted to re- |

ceive electric impulses at different positions of
the movable part to perform selected operations
depending upon said positions; upper and lower
insulated keyboard plates having vertically alined
guide openings; yieldably raised keys correspond-
ing to said operations and having metal stems
slidable in said openings and each having a lat-
erally disposed lower end projection having an
insulating coating on its upper face; an insu-
1ated block on the lower face of the lower plate
adjacent to each stem; a spring metal contact
mounted on  each insulating block and having
its free end disposed under the projection and en-
gageable by the projection when the key is
pressed and engageable by the coating only as
the key is restored; and means connected in cir-
cuit between said plate and the respective con-
tacts for supplying said impulses to said device ab
a time to cause the operation corresponding to
the depressed key.

24. In combination, a type-carrying wheel con-
stantly rotary at a high speed; type blocks of
magnetic material carried by the wheel and yield-
ably held in inactive position adjacent to the
wheel and when drawn outwardly from said pe-
riphery being disposable outwardly to active po-
sition; -a releasing electromagnet adjacent to the
‘path of the inactive blocks; spaced superposed
insulated metal keyboard plates having alined
openings; metal character keys corresponding to
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. surface the correspondiﬁg character; key switches

corresponding  to: the determining parts respec-
tively; .a non-rotary commutator having:seg-
ments electrically - connected to one:gelement. of
respective -corresponding key switches; a -con-
ducting member connected to the otheér element

-of the switches; & source of current; a brush arm - -
‘revolvable in step with the traveling member -
-and ‘electrically connected to. one source. termi-

nal and successively engagéable with the commu-

“tator segments; a relay magnet having one end

of its coil connected to said-conducting member
and the other fo the other terminal; and means
operated by the relay magnet. for actuating-said
device. PR e SIS

- 26. In combination, a frame; a constantlyrotary
type-carrying wheel therein; type blocks contain-~
ing magnetic material carried by the wheel and
yieldably: held in inactive position adjacent. to
the wheel and when withdrawn from said periph-
ery being disposable outwardly to active position;
a releasing electro-magnet adjacent to the path
of the inactive blocks; key switches corresponding
to the type blocks respectively; a countershaft
geared to the type wheel to rotate at the same
speed; a commutator bracket mounted in. the

frame and having a bearing opening alined with -

the countershaft; a commutator shaft loose.in
said opening; a commutator fast on the commu-
tator shaft adjacent to the end of the counter-
shaft and having segments  corresponding . in
order to the characters of said type blocks:and
associated key switches; an adjusting disk fast
on the inner’ end of the commutator shaft; a
clamping screw adjustable in said bracket, and
carrying washers under its head engaging oppo-
site faces of the disk for adjustably holding the
disk fast; the commutator segments being:elec~
trically connected to one member of respective
corresponding. key switches; a brush arm on the
countershaft successively' engageable with  the

- commutator segments; a relay magnet having:its

the type blocks and having stems movable in -

the perforations of the plates; each metal stem
having a lower end disk; an insulating coating
on the upper face of the disk an insulated hlock
secured fast to the lower face of the lower plate
adjacent to each stem; a spring metal contact

mounted on each insulated block and having its :

free.end spaced under the adjacent disk and en-
gageable for a period longer than the rotation of
the type wheel, by the disk when the key is
pressed downwardly at ordinary speed and en-
gageable by the coating only, as the key is re-
stored; ' a non-retary commutator having seg-
ments electrically connected to respective corre-
sponding spring contacts; a brush arm revolv-
able in step with the wheel and engageable with
the segiments; a relay magnet having its coil con-
nected in circuit between said keyboard and
brush; and means operated by the relay magneb
to energize the releasing magnet. T

25. In combination, a traveling member carry~
ing characteristic character determining parts;
a support carrying a surface to receive the char-
acters determined by said parts; a cooperating
device adjacent to which sald parts successively
pass and adapted to be actuated to cooperate
with the part adjacent thereto to apply to said

69
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coil connected in circuit between the ofther mem-
bers of the key switches and the brush arm; and
means operated by the relay magnet when ener-
gized to instantaneously-energize the releasing -

electro-magnet. - . B ’ R

27. In combination, a pair: of rotary type-car-

rying wheels disposed side-by-~side; type bars piv~
oted to the wheels and carrying type blocks:con-
taining magnetic material, the bars when in in-
active position being disposed rearwardly eircum-
ferqntially of the wheels; a stationary magnéet
havinga peripheral pole face between said wheels

.and magnetically holding: the type blocks in:in-

active position; a releasing ‘electromagnet adja-
cent to the path of the inactive blocks of one
x_;vheel and adapted when energized to draw a pass-
ing block ‘from said face and allow centrifugal
force to dispose the bar outwardly; the block
having printing type; a platen disposed in the
path of the type when disposed outwardly; means
for energizing the release magnet” and ecausing -
it to selectively withdraw type from either wheel; - '
gears secured fast to the outer faces of the wheels:
a countershaft carrying fast thereon pinions en--
gaged with said gears, and means for driving the
countershaft, , SRR
28. In combination, & pair of coaxial- rotai‘.’v
type-carrying wheels disposed side-by-side; typ‘e
!_oars movably carried by each wheel and carry-
ing type blocks containing magnetic material
disposable outwardly by centrifugal force heyond
the periphery of the wheel as the wheel rotates;
a stationary magnet having a narrow. ¢ylindri-
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cal pole face between the peripheries of said
wheels for magnetically holding the type blocks

_in“inactive position near the periphery of the
" wheels; means for selectively releasing the type
blocks; the blocks having printing type on the
face which is forward when thus disposed out-
" wardly; a platen parallel to the axis of rotation
of ‘the wheels; gears secured to the outer side
fdce of the wheels; an intermediate stationary
bearing bracket mounted in the plane of the pole
piece having a bearing opening axially parallel
‘to-said axis under the platen; a countershaft

mounted in said bearing opening and carrying -

also pinions, the same diameter as, and meshing
with said gears respectively; and means to rotate
the countershaft having a speed to rotate the
type wheels at about 1200 revolutions per minute.
" 28. In combination, a traveling member. car-
rying characteristic character.determining parts
successively past a predetermined point; a sup-
port carrying a surface to receive the characters
determined by said parts; a cooperating device
associated with 'said parts at said point and
adapted to be energized by an electric current

passing therethrough to cooperate with the part

at the point at the time of energization to apply
to said surface the character determined by the
part associated with said point at the time:; an
insulated common condicting member; switches
-corresponding to the characters and having one
switch element connected to said conducting
member; a non-rotary commutator having seg-
ments corresponding to said characters electri-
cally connected to the other element of respec-
tive. corresponding key switches; ‘a brush arm
traveling in step with the character carrying
‘member and engageable: with the commutator
segments; a relay magnet having its coil con-
nected in circuit between said conducting mem-
ber-and brush; and means operated by the relay
magnet when energized to energize the cooperat-
ing device. ‘ : i
30. In combination, a' traveling member car-

- rying characteristic character determining parts
-successively past a predetermined point; a sup-
port carrying a surface to receive the characters

" determined by said parts; a cooperating “device
associated with said parts :at said point and

adapted to be energized by an électric current

passing therethrough to cooperate with the part

at the point at the time of energization to apply

to said surface the character determined by the

part associated with said point at the time; a

condenser; means to charge the condenser; ard

means to discharge the condenser through .said

.device at a predetermined time.

31."In combination, a traveling member car-
rying characteristic character determining parts
successively past a predetermined point; a sup-
port carrying a surface to receive the characters
determined by said parts; a cooperating device
.associated with said parts at said point and
adapted to be instantly energized by an electric
current passing therethrough to cooperate with
the part at the point at the time of energization
to apply to said surface the character determined
by the part associated with said point at the
time; a condenser adapted to be instantly "dis-
charged through the cooperating device: an
insulated common conducting member; switches
corresponding to the characters and having one
switch element connected to said conducting
‘member; a non-rotary commutator having seg-
ments corresponding to said characters electri-
cally ‘connected to the other element of respec-
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tive ‘corresponding key’ switches; a brush arm
traveling in step' with the character carrying
member and engageable with the commutator
segments; a-rTelay magnet having its coil con-
nected in circuit between said conducting mem-
ber and brush; means to charge the condenser;
and means operated by the relay magnet when

“energized to discharge the condenser through the

cooperating device. v

32. In combination, a rotary type-carrying
wheel; type blocks containing magnetic material
carried by the wheel and yieldably held in inac-
tive position adjacent to the wheel and ‘when
released being disposable outwardly to active
position; a releasing electromagnet adjacent to
the path of the inactive blocks; key switches cor-
responding to the type blocks respectively: a
non-rotary commutator having segments con-
nected to one element of respective correspond-
ing key switches; a conducting member con-
nected to the other switch elements; a source of
current; a brush arm revolvable in step with the
type carrying wheel and connected to one source
terminal and engageable with the segments; a
relay comprising a relay magnet having one end
of its coil connected to said conducting member
and the other to the other source terminal, a
normally retracted conducting armature adia-
cent to the relay magnet, a back contact electri-
cally connected to said other terminal, and a
front contact connected through the releasing
magnet coil to said arm; and s condenser con-
nected between said first named terminal and
said armature; whereby said condenser will be
normally charged and when any key switch is
closed and said brush arm at the same time
engages the corresponding commutator segment,
said relay magnet will be energized, said arma-
ture retracted, said condenser discharged
through the release magnet, and said release
magnet energized at the instant that the corre-
sponding type block passes thereby to withdraw
the type block from the wheel to allow the type
block to move outwardly to active position. ]

33. In combination, g constantly rotary type-
carrying wheel; type blocks containing magnetic
material carried by the wheel and yieldably held
in inactive position adjacent to the wheel and
when withdrawn from said periphery being dis-
Dbosable outwardly to active position; a releasing
electromagnet adjacent to the path of the in-
active blocks; a metallic keyboard: key switches
on the keyboard corresponding to the type blocks
respectively and each having one switch member
connected to the keyboard: a non-rotary com-
mutator having segments electrically connected
to the other member of respective correspond-
ing key switches; a current source; a brush arm
revolvable in step with the type-carrying wheel
and successively engageable with the commuta-
tor segments and electrically connected to one
terminal of the source; g relay magnet having
its coil connected in circuit between the keyhoard
and the other terminal of said source; a con-
ducting armature adjacent to the relay magnet
and normally retracted therefrom: a back con-
tact engageable by said armature when retracted
and connected to said other terminal; a con-
denser having one plate connected to said first
named terminal and the other to said armature ;
and a front relay contact connected through the
coil of the release magnet to said first named
terminal, and engageable by the armature when
retracted by the relay magnet.

34. In combination, a constantly rotary type-
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carrying wheel; movable type blocks containing
magnetic material movably carried by the wheel
in g series of peripheral inactive locations adja-
cent to the periphery of the wheel, and when
withdrawn from said periphery being disposable
outwardly to active position; a releasing electro-
magnet adjacent to the path of the inactive loca-
tion blocks; a source of current; a relay com-
prising a relay magnet, 3 normally retracted
conducting armature, a back contact electrically
connected to one terminal of the source, and a
front contact connected through the releasing
magnet coil to the other terminal of said source;
a condenser connected between said conducting
armature and said other terminal; and means for
selectively energizing the relay magnet when the
desired type block is adjacent to the releasing
electromagnet.

35. In combination, a constantly rotary type-
carrying wheel; type blocks containing magnetic
material carried by the wheel and yieldably held
in inactive position adjacent to. the wheel and
when withdrawn from said periphery being dis-
posable outwardly to active position; a releasing
electromagnet adjacent to the path of the in-
active blocks; key switches corresponding to the
$ype blocks respectively; a non-rotary commuta-
tor having segments electrically connected  to
one member of respective corresponding key
switches; a brush revolvable in step with the
type-carrying wheel and successively engageable
with the commutator segments; a source of cur-
rent: a relay magnet having its coil connected
in eircuit between the other members of the key

switches and one terminal of said source; means

operated by the relay magnet for energizing the
releasing electro-magnet; a resistance and s con-
dencer connected in series between the brush and
said other terminal of the source, the resistance
being nearer the brush; and g high resistance
connected between said first named terminal and
the condenser element nearest the brush.

36. In combination, a constantly rotary type-
carrying wheel; a spacer block and type blocks
containing magnetic material carried by the

wheel, the spacer block being positively held in

inactive position adjacent to the wheel, the type
blocks being yieldably held in inactive position
and when drawn from said periphery veing dis-
posable outwardly to active position; a platen
adapted o be struck by the active position type
for printing; a releasing electro-magnet adjacent
to the path of the inactive blocks for releasing
the type to active position for printing; a spacer
bar and keys corresponding to the spacer blocks
and type blocks respectively; a horizontally dis~
posed escapement electro-magnet; a relay mag-
net; means operated by the respective. keys to
energize the relay magnet when the correspond-
ing block is adjacent o the releasing electro-
magnet; means operabted by the relay magnet
when energized for energizing the releasing elec-
tromagnet and the escapement magnet; a sup-
port for the escapement electro-magnet; a pair
cf posts on said support at opposite sides of the
rear end of the core of the escapement magnet;
and an upright lever intermediately pivoted he-
tween the upper ends of said posts and carry-
ing an upright escapement actuating arm and
carrying at the lower end an armature opposite
the magnet core end; the block corresponding

to the spacer bar bheing suitably secured fast in-

inactive position on the type wheel to prevent
printing when only the spacing bar is depressed,
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the spacer block serving to.maintain the balance
of:the type wheel. : : :
37 In.combination, a. constantly rotary type-
carrying wheel; type blocks containing magnetic
material carried by the wheel and yieldably held
in inactive position adjacent to the wheel and
when withdrawn from said periphery being dis-
posable outwardly to active position; a releas-
ing electro-magnet adjacent to the path of the
inactive blocks; key switches corresponding to
the type blocks respectively; a non-rotary com-
mutator having segments electrically -connected
to- one element of respective corresponding key
switches; a conducting member connected to the
other element of the switches; a source of cur-
trent; a brush arm revolvable in step with the
type:'carrying -wheel and electrically connected
to-.one source terminal and successively engage-
able with the. commutator segments; a resistor;
a relay comprising a relay magnet having one
end of its coil connected to said conducting mem-
per and the other to the other source terminal,
2 normally retracted conducting armature adja-
cent to the relay magneb, a back contact elec-
trically- connected to the first named terminal,
and a front contact connected through the re-
leasing magnet coil to said first named terminal;
a condenser connected between said first named
terminal and said armature; an escapement mag-
net; and means operated by the relay magnet
for energizing the escapement magnet. .
38. Tn combination, a constantly. rotary type-
carrying wheel; movable type blocks of magnetic
material movably carried by the wheelin a series
of peripheral inactive locations adjacent to the
periphery of the wheel, and when withdrawn
from said periphery being disposable outwardly
to active position, one inactive location in the
series being a spacer location and ifree of any
movable type block; a releasing electromagnet
adjacent to the path of the inactive location
blocks; a source of current; a relay magnet;
means operated by the relay magnet for ener-
gizing the releasing electromagnet; means for
selectively energizing the relay magnet when the
desired location is adjacent to the releasing elec-
tromagnet; and a. spacer escapement solenoid,
2 normally open relay switch closed by said relay
magnet when energized and a time delay element
all connected in series between the source ter-
minals whereby the spacer solenoid receives de-
layed current each time the relay magnet is ener-
gized, whether g type block or spacer location is
adjacent to the releasing electromagnet.” -~ :
39. In combination, a rotary member; tybe elé-
ments movably carried by the member in an inner
position and movable outwardly to be disposed in
an outer active position; a support adapted to be

" gtruck by the type elements when thus disposed;
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and a cam engageable by the type elements after
striking to restore them to said inner position.

40. In combination, a rotary type-carrying
wheel; type bars movably carried by the wheel
and -carrying type blocks of magnetic material
and disposable substantially radially outwardly
by centrifugal force beyond the periphery of the
wheel as the wheel rotates; a magnet having a
circumferential pole face adjacent to the periph-
ery of the wheel for holding the type bars in in-
active position near the periphery of the wheel;
means for selectively releasing the type blocks;
the blocks having printing type on the face which
is forward when thus disposed outwardly; a
platen parallel to the axis of rotation of the wheel
and adapted to be struck by the type when the
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bar is disposed substantially radially; a bracket
mounted under the platen in the plane of move-
ment of the striking type; and a rubber coated
spring cam plate of sheet metal mounted on said
bracket and disposed approximately tangential
to the lower front face of the platen and the
upper rear periphery of the type wheel, and hav-
ing its upper margin rearwardly curved to act as
a restorer cam to be engaged by an active type
bar as the type thereof strikes the paper on the
platen, and to cause the type block to draw back
suddenly, the bar and block camming on the face
of the spring cam plate and being moved by the
cam plate into the field of the magnet pole face
to be held adjacent thereto.

41. In combination, a rotary type-carrying
wheel; type bars movably earried by the wheel
and carrying type blocks of magnetic material
and disposable outwardly by centrifugal force
beyond the periphery of the wheel; 3 magnet hav-
ing a pole face adjacent to said periphery for
holding the type blocks in inactive position near
the periphery of the wheel with the type printing
faces disposed outwardly; means for selectively
releasing the type blocks; the blocks having the
printing faces forward when thus disposed out-
wardly; a platen adapted to be struck by the
forwardly faced type; a stationary tubular cas-
ing having on the ends of its side walls perforated
‘ears adjacent to the type wheels; a pin loose in
the perforations of the ears; a soft rubber roller
rotary on the pin and engaging the outwardly
disposed faces; one or more reservoirs of the ball-
point pen type disposable side-by-side longitu-
dinally in said casing and radial to the roller and
having" their balls engaging said roller, thereby
to spread ink upon the rotating roller to be
picked up by the type engaging the roller; a lid
closing the rear end of the casing: a plate against
the inner ends of the reservoirs; and a spring
compressed between the plate and lid to hold the
balls against the roller.

42. In a typewriter, a continuously rotating
rotor; a plurality of levers, each pivotally
mounted on said rotor; a character element and
an armature carried on each lever; all of said
armatures normally Iying in an annular lane
and each lever being so positioned when swung
about its axis from rest position on the rotor while
the rotor rotates that the character element car-
ried thereon is brought to printing position;
means to restore the moved lever to normal rest
position on the rotor; an electro-magnet means,
adapted when actuated to direct its force in the
lane of the armatures, attracting one of said
armatures whose associated character element
is thereby caused to move to printing position: a
plurality of key circuits; and an electrical select-
ing means to bring the particular key circuit
which is brought to condition to operate, into
energizing relation with ‘the electro-magnet
means. »

43. In a typewriter, a continuously rotating
rotor; a plurality of levers, each movably
mounted on said rotor; g type element and an
armature fast on each lever; all of said arma-
tures normally lying in an annular lane and each
lever being so positioned when moved from rest
position on the rotor, that the type element car-
ried thereon is brought to printing position; and
a single electro-magnet near the lane for selec-
tively exerting a force on one of said armatures.

44. ' In a typewriter, a continuously rotating
rotor; a . plurality of levers, each pivotally
mounted on said rotor; a type element and an

10

15

40

50

55

60

85

70

75

24

armature carried on each lever; all of said arma-
tures normally lying in an annular lane and each
lever being so positioned when swung about its
axis as the rotor rotates, that the type element
carried thereon is brought to a predetermined
printing position; and a single stationary electro-
magnet having the axis thereof substantially in
the plane of the lane for selectively attracting
one of said armatures.

45. In a typewriter, a rotor; a plurality of
levers, each pivotally mounted on said rotor; a
type element and an armature carried on each
lever; said armatures normally lying in annular
lanes, each lane being in a plane perpendicular
to the axis of rotation of the rotor and each lever
being so positioned when swung about its axis
during rotation of the rofor, that the type ele-
ment carried thereon is brought to printing posi-
tion; means for producing an electro-magnetic
field adapted when actuated to direct its force in
one of the lanes of the armatures; and means
Tor shifting said field from one lane to another.

46. In combination, & rotor; type members
mounted on the rotor and adapted to move out-
wardly from the periphery thereof and each pro-
vided with a character element and a movable
armature; and a non-rotary electro-magnet near
the path of the armatures of the members.

47. In combination, a rotor wheel; type mem-
bers mounted on the wheel and.adapted to move
outwardly from the periphery of the wheel to
printing position, and a single magnet for hold-
ing the members in a normally retracted posi-
tion near the periphery of the wheel.

48. In combination a rotor wheel, type levers
pivoted on the wheel, each provided with a char-
acter element and armature both fast on the
same arm of each lever, and adapted to swing
to printing and retracted positions, in retracted
position the armatures lying in a common path
during rotation of the wheel ; and electro~-mag-
netic means near said path.

49. In a typewriter, g rotary printing member
having movably mounted thereon type pieces
each having an armature:; a stationary commu-
tator having segments equal in number to said
bieces; a brush arm in step with the member
and adapted to sweep said segments; electro-
magnetic means near the bath of the armatures
of the pieces; and a plurality of key circuits each
comprising one of said segments for selectively
energizing said electro-magnetic means when
the printing member is in predetermined posi-
tions of rotation. :

-50. -A typewriter comprising a rotary printing
wheel; type memberg movably mounted on the
wheel each having g character end portion
adapted to move outwardly to printing position
and provided with an armature; inner and outer
magnetic means adapted to act on said arma-
tures; and means for selectively making the ef-
fect of the outer magnetic means on particular
armatures dominant over the effect of the inner
maghetic means.

51. In a typewriter, g rotary printing wheel;
type levers pivoted on the wheel and having
armatures constrained to move in a plane per-
pendicular to the axis of rotation of the wheel;
and an electro-magnetic means near the arma-
tures and comprising g substantially stationary
solenoid whose axis is in said plane.

52. In a typewriter, a rotary printing wheel;
type blocks movably mounted on the wheel for
movement to outward and retracted position and
containing magnetic material; and electro-mag-
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netic means near the path taken by the blocks
in retracted position as the wheel rotates, for
exerting a magnetic force on the blocks.
LAWRENCE R, PROUTY.
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