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UNITED STATES 4 PATE NTT OI?FILI]

- OH;ARLES L KRUﬁI OI‘ OHIGAGO ILLINOIS

-'-"' "-.

PRINTING—TELE GRAPH

No. 862,402,

S’peciﬁcatiﬁn of Letters Pa.tent

Pa.tenteﬂ A.ug 6, 1907

F

| .&pplmatmn ﬁled October €, 1904 Serial No. 227 467

To all whom it may Y CONCETN.:

Be it known that I, OHARLES L. KRUM a, citizen of

the United States, and a resident of Chlcafro county
of Cook, and State of Illinois, have invented certain
new and useful Improvements in Printing-Telegraphs,

~of which the following is declared to be a full, clear,

-and exact description.

/The improvement relates to’ printing apparatus and

- controlling electric devices for automatically recordmg

10

15

20)

~ the side shifting devices for the type wheel or carrier.

<5

18 a detatl view of parts shown in IFig. 6. |
diagram of the opemtmﬂ' circuits for the form shown in
Fig. 1.
for the form shown in Fi ig. 6, and of the controlling

30

39

" in Yigs. 3 and 4.
through the uprights a? engage the conc-shaped ends

40
-of a horizontal shaft 6’ which carries the type-carrier

45

| _'nlt_,(.hdlllblll is provided for rotating and laterally shift-
g the type wheel to bring any of the type thereon’ to

50

» 55

“improved telegraphic printing apparatus.

telegraphic messages and seeks to provide a. sunple

~and effcctive arrangement W]lILh will opera,te ‘with ra-.
pidity and certainty. -

The invention consists in the feat,ules of construc-
tion, combinations and arrangements of parts herein-
after st forth, illustraged in the accompwn}rmﬂ draw-

claims.

In the drawings:. Figure 1 is a front elevmlon of the
Fig. 2 18 a

plan view thereof. .Fig. 2* is a horizontal” section of

Fig. 20 18 a view in- elevation of the printing hammer
magnet. Iigs. 3 and 4 are detail sections.on lines 3- 3
and 4—4 respectively of Fig. 1
mechanism for rotating the type wheel.” Figs: 5, 5
and 5° are detail sections of parts taken o lines 55,
a—a and b—b respectively of I'ig. 1. Ig. 618 a, front
clevation of a modified form of the invertion. Ifig. ¢
Fig. 7 1s a

Fig. 8 is a didgram of the operating circuits

eleetrie selecting means.

The apparatus may be mounted upon any SUIt‘LbIL
In the form shown, the frame comprises an

- upright plate @, having a suitable base section or foot
At the upper part of the frame are arranged a pair

frame,
a’.

of uprights a® offset in front of the frame plate, as shown
Pivot screws b adjustably threaded

or wheel A. Lock-nuts § hold the pwut SCICWS b in

“adjusted position.
Type-wheel A 1s pu,iel.-.tbly pmwded Wlt;h a plural-

ity of rows of type and’is keyed to rotate with shaft 47,
but is frec to shilt laterally thereon.. Suitable shifter

the printing point. In Lhe forin shown in Fig. 1, the

shifters for rotating the- type-wheel are actuated by a
pair of electro magnets preferably in the form of solen- |
These solenoids are alike in construction
and ewh is supported wpon.the front of irame plate @
between a. pair of brackets 16.  Fach solenoid com-
prises a vertically _dlsposed gpool 17 surrounded. by & |

owds BB, IV,

rectangular piece 18 of soft iton and having a shiftable

lllustmt,mﬂ' the shifter.

1

*core-piece 19 of so.ft metal.

- ingsand more partwulmly pointed {)llt in the appended |

“the type-wheel in opposite dlrf_,ctmn;,

‘the latter in position.

as shown.

.*vices therefor, arc -

_ Each core 19 is arranged
to slide within a tube 20 of brass or other suilable non-

magnetic material wliich extends through the spools of

the solenoids and pI'O]GLtS below the same to a {0n51d-

:erable extent:

60

The solenoid cores 19 are provided with touthnd mcks '-

21 and 22 at their upper ends which codperate with
pinions 23 and 24 on opposite ends of shaft i’ Lo rotate

shown, an intermediate or idle pinion 25 is journaled
upon an offset upright or lug 26, which projects from

this idler is mtelpused between the rack 21 and the
pinion 23. The spools 17 of the solenoids I3, B/ are so

wound. that wheén energized the cores 19sand. the racks
21 and 22 are drawn downwardly, and by properly en-
| ergizing.one or the other of said solenoids, the type-

wheel may be rotated in one or the other direction.
Each solenoid core 19 (see Fig. 4) rests upon the head

~of stop-plunger 27, arranged within the tube or cylin-
27 extends.

der 20. The stem of the stop-plunger
through a cap 28 upon the cnd of the tube 20, and a

In the form

60

‘the upper end of the frame plat(, a (sece TFig, 4) and

70

70

spring 29 coiled about the stem eXtends butween cap’

28 and the head of the stop-plinger to yieldingly hold

ger 27 and the tension of the spring 29 may be properly
adjusted by means of the cap 28 fmd a thumb-nut 30,
which are adjustably threaded upon the ends respec-
tively of the tube 20 and the stem of the plunger.

Thumb-nut 30 1s of course held into engagement with
the cap-picee 28 by the spring 29, A lock-nut or stop-
member 31, having a rounded lowor end is threaded
upon the extreme lower end of the stop- plmwm stom,
By this arringement of yielding stop-plun-
gets, which are held against movement in one direc-

‘tion, but yield inh opposite directions, the type wheel
“and rotating shifters therefor, may be held in central
position, but are free to be actuated to roiate the type

wheel in opposite directions from normal against the
resistance of one or the other of said stop-plungers.
Moreover, the stop-plungers may .be. adjusted to se-
curely, yet yieldingly hold the type wheel in central

position so that all “back lish” or lost play between
- 100

the connected parts is taken up. ,
The rotating of the type wheel in {?Et.CIl duecm@n s

The position.of the stop-plun--

80

90

95

variably arrested in one direction by a set of stop-arms -

¢/, 2, C* and C*, and-in the other direction by a set of
stop- arms D7, D% D3 and D*, which, in the form shown,

‘are arranged respectively beneatli the solenoids B, B/
and shiftable into the path of mov cment of the stop-

106

members 31 upon the ends of the stop- -plungers 27, to

variably limit the movement of the currespondmfr

shifters opemted by the solenoids.

Thé separate sets of stop-arms angl the nperatmﬂ de-
alike except that they are oppo-

| sitely arranged beneath the separate stlenoids as shown.

110



o

Each sct is arranged upon a suitable support 32, se- .
. cured to the front face of the frame plate 10. A pair

 of rock:shaits 33 and 34 (see Figs. 3, 4 and 5) are jour-

- naled between forwardly extending lu_gs or brackets 35

- arms (3, C* are secured to the inner ends of sleeves 36,
37 loosely mounted on the shafts but held acrfunﬁt lon- |

gitudinal movement, thercon by collars 38.
10 -

16

upon the supports 32, and the stop-arms (/, C? are se-
cured to the inmer ends of the shafts, while the stop-

The stop-arms are oppositely arranged, that is to say,
- stop-arms ¢/ and C? on shaft 33 and sleeve 36, respec-
‘tively, are normally held in front of the path of move- |
‘ment of tlie abutment 31, with which they codperate

to arrest the movement of the corresponding shiiter,

while the- stop-arms C? and C* on shait 34 and sleeve 37

~ lie inside of the path of abutment 20. Operating

electro magnets B/ and E3 are arranged;upon the sup-

“port. 32 above the shafts 33 and 34 and.their arma-

= tively to and extending upwardly from the outer ends

- gponding armatures are mounted upon downwardly °

tures are carried upon arms.d’ and & secured respec-

of the shaft 33 and the sleeve 36. Ilectro magnets I
and E* are arranged below the shafts a,nd their corre-

- projecting arms d* and d* secured respectwely to.the

25

- rtspouds to.upper and lower sections 39 and 39”.

outer ends of the shaft 34 and sleeve 37.
The stop-arms arc similarly constructed and each cor-

lower sections 39/ have hub portions 40 securcd to the

‘corresponding operating shaft or sleeve, while the up-
- 30

per sections 39 of each arm has a laterally projecting
stop—lug 41 at 1ts upper end. The upper and lower sec-

~ tions are adjustably connected together by pm-and-slot

- the upper section and threaded through cars 45 upon |
the lower section, serve to properly position the stop-
. lug 41 at the outer end of 'the stop-arm. |
-the several stop-arms are provided with downwardly.
extending -lugs 46, betwmn which extend tension

39

40

connection 42, and screws 43 connected to cars 44 upon

~The hubs of

springs 47.

By selectively controlling the cnergizing circuits of -

, the outer stop-.
arms C/ and C* may be shifted nwzxrdly and the stop-.

the electro magnets B/, B2, % and I*

arms C? and C* shifted outw‘u'dly against the tension of

- springs 47, to bring the corresponding stop-luﬂ's 41 at

45

their upper endg into the path of movement of the

shifter operated by the solenoid B. The stop-lugs 41

50

are Yocated at differént distances below the ends of the
~shifter so as to V.amably arrest the rota.tlon of the type'

wheel.
The stops D7, D2, D? and Dt a.nd thelr operatmg mag-

nets I/, B2, I® mld ¥4 are similar in construction and |

arrangement and codperate with the shlft:er operated
by the solenoid B’ to variably limit the rotation of the
type wheel in the opposite direction. - By the arrange-
ment of the solenoids B and B’,. the corresponding
shifters and scts of stops, the type wheel may berotated
in-opposite directions from normal to select any one of

-~ the 10ng1t11d1nml row of type thereon.

60

preferably controlled, each by the corresponding sets

pose, pairs of notmally open spring-contacts 48 and 49,

60

-mounted upon but insulated from ]ugq 50 on the sup-

ports 32 are- 1111:erposed respectively in the energizing
circuits of the solenoids B and B/,

The

. Each palr of spring-

862,402

contacts extends between the corresponding set of stop--

arms so that when any onc of them is shifted, the cir- |

cuit through the corr e%pundmﬂ' solenoid is also closed.
The contacts 48 and 49 are provided with insulating

.stnps 48/ and 49/ against which the stop-arms sirike.

It is therefore only necessary to selec tively mntm] the

70

energizing circuits of the stop-actuating lmn-nvt% to ro- .

tate the type wheel to desired position,

The lateral shift of the type carrier or wheel 18 effect— R
75

ed in the form shown in Fig. 1 by a pair of clectro mag-

nets or solenoids G, G/, arranged horlzonta]ly and in

line as shown, and secuu,d at theu inner endf-; to a

U-

shaped picce 51 which, in turn is mounted upon an up- -

right pr o]ectu}n or lug 52 at the upper edge of the frame

plate ¢, Lug 52 1is offset toward the front and solenoids

80

G, G’ are as shown, airanged in front of the raclc_‘s and -

pinions by which the type wheel is rotated.

The solenoids G, G/ are alike and each comprises a
A

%p{)()l 293, surrounded by a rectangle 54 of soft iron.
core-piece 55 common to both solenoids, is arranged to
slide within the inner ends of a pair of LYIIH(IBI‘S or fubes

56 of brass or other suitable non-magnetic material-ar-
" ranged within the solenoid spools, as shown and pro-

jecting beyond the outer ends thercofl. A shifter-arm
57 fixed to the central portion of the core 55 and pro-

jecting rearwardly and upwardly therefrom, has a slot-

ted or forked end engmgmtr a grooved colla,r 58 on the
typt, wheel,

ally in opposite directions from normal. |
The type wheel and the lateral shifter therefor, are

H"s,rmldmgly held in centml position between a pair of

By energizing one or the other. of the
solenmdc; G or G/, the type wheel may be shifted lfptel- :

85

90 .

spring-held stops 59 (see Tig. 28), mmﬂar in all respects - |

to the stop-plungers 27..
59, are arranged within the tubes 56, engage the oppo-
site ends of the shlftmg core 55, and are yieldingly held
in pﬁSlthIl to center the type whcel in lateral direction
by springs 60, coiled about the stems of the stop- plun-

cap-pieces 61 threaded over the ends of the tubes 56.

Thumb-nuts 62 adjustably threaded upon the stems of -

These stops or stop-plungers

100

-gers and extending between the heads thereof and the

104

the stop-plungers, engage the cap-picces 61, limit the

-normlall position. By adjusting the: cap-pieces 61 and
nitts 62, the positions of the stop-plungers 59 are pron-

{ inward movement of the plungers and hold them-in

110

'erly &dlust(.d to securely hold the type whwl in cen-

tral position a,nd take up all lost phy or

“between the parts.

The extent of lateral shlft of the type wheol 18 llml‘rod
in one (hr{,ctlon by the set of stops H, H7and in‘the op-

back lash™

115

posite direction by the set of stops J, J /. the stops being

-arranged to éngage abutments 63 ad]usmhly threaded

upon the projecting ends-of the stem of the stop-plun-

gers 59. Both sets of stops and the controlling devices

| therefor, are similar ini construction and mounted upon
supporting plates 64, which are fixed to the upper,

Stop H is fixed to

| the 3upp0rt 64, but stop H’ 1s in the form of a shiftable |
" The energizing circuits of the solenoids B and B/ a,re "

front portion of the frame plate a

arm. 'The latter 1s provided with a laterally project-

1 ing stop-lug 65 on-its end normally out of thé path of
of stops or the operating circuits therefor = Kor this pur-

120

125

the adjacent abutment 63,.but arranged to shift into

position. between the abutment and the stop H.

arm H’ 18 mounted upon a rock-shaft 66, ]ourm,led be-
tween a pair of brackets or lugs 667 on the support 64,

i and prowded with 2 laterally pm](,ctlnfr arm 65 to

Stop-i _

130



. 62,408

~ which the arméture of tHe operaﬁti_ngmagnet- K is éé'-

10

_cured., .

Magnet- K is mounted as shown upod the sup-
port 64. T [

A pair of normally open spring contacts 67 are
mounted upon but insulated frem the supporting
plate 64 in the path of movement of )
' | ) L when the electro

in the energizing circuit of the adjacent _,snlenzh_oid G,

which serves to shift the type laterally. -

- The'stops.J, J/ and the operating magnet. L for the-

stop-arm J /, are 'similarly constructed but are oppo-

15

20
- of
Aaterally in gne.orthe other direction until arresged by, |
HorJ. If either of the magnets K or L is en-

]

25

30

85

th&siop H o
- ergized, either the stop H” or

- sitely arranged to variably arrest the lateral shift of the

type wheel in the other direction. Stop-arm J/ is ar-
ranged to engage and close a pair of n&mally open
spring-contacts 68 interposed in the energizing cirenit
of the solenoid G’. The contacts 67 and 68 are pro-

vided -with insulating pieces 69 against which the _ |
R © .| ot stops €/, C2, C3 and CH*. ‘Whenever any one of the

stop-arms H” and J strike.

the solenoids G or &, the'typ'e wheél_may be shifted

| | J’ is operated, the circuit
through: the adjacent solenoid G or G 1s closed and the
type wheel is shifted laterally as before in one or-the

other ditection, but is arrested by the engagement of
one of the abutments 63 with the stop-lug 65 upon

L
»

either one of the stop-arms H’ or J”.

the type wheel may be.quickly shifted

By this means,

arrested by the stops to bring any one of thelateral rows
of type upon the E};gﬁl.to'printing--posipion_. .
At the top of the ftame plate a is arranged a horizon-

‘tal platform or top plate 70, which extends rearwards,

as shown in Fig. 3. - An upright 'por‘tian_?l,;_at ﬁhe ex-
treme, rear of the platform 70, carries the printing ham-
mer. M and the operating magnet N therefor. The

-Printing hammer M is upon the arm of a bell crank 72,

.40

- prajecting forwardly from the upright 71.

of .a solenoid and is carried by horizontally arrangé’d_
U-shaped support 75/ fixed to the outer end of the up- |
right 71 and forwardly projecting therefrom. - This.
solenoid comprises a spool 75.sur.*,unded by a rectan- .

45

50

"~ loosé collar 79, _betﬁeen' which éxtends the forked

-énd of- the short arm of thé bell crank"-_’i‘z; Collar 79
- 18 yieldingly held In position by a coiled spring 80
which extends between. the collar and 3 nu't'.‘Bl"asi- |
justably threaded upon the end of theshifter 77. A

55

' end Is threaded upon the extreme end of the.shif_t?r_

60

“shifter 77 is actuated. to move the hammer M toward

- ranged In the path of the stop-member 82. .

arranged to swing in a horizontal plan - upon a pivot :

73, which is carried upon: a ht;i;izantal support 74,

The actuating magnet N 16 preferably in the form

gular piece 76 of soft iron and provided with a shifting
core-piece 77,

shifter- 77 i provided with a fixed “collar 78 and a

lock nit or stop-member 82, having a rounded outer

77 .and holds nut 81 in adjusted position. - A stop

screw 83 is. adjustably threaded through a jsf{u'd 84,

projecting forwardly from the upright 71 and. is ar-

“When the solenoid N'is energized, the core-piece or

~the type wheel A. - The stop-member 82.upon the

By closing the energizing circuit of one or the other

endwise in op-
_posite directions from normal and its shift is variably

“The inner end of the core-piece or

-

the stop-arm H’,

{ energizing circuit of the solenoid N and to operate the

“sharp and quick.

|

— — T —

65 shifter is arranged to cngage the stop-screw 83, before |

.8

the hammer strikes the w'heel.-_' The hammer is how-
ever,.not arrested but the spring-held collar 79 permits |
-1t to continue its movement under the influence of the. .
momentum acquired- until the blow upon the type
at the printing point is struck to effect the impression 70 .
thereof upon the paper. The blow is thereby rendered . -

~ EBach of the shifters of the ‘solenoids B, B/, which
otate the type wheel, is also arranged to close the ener-
gizing circuit of the: solenoid N which operatés the 75
printing hammer.  For this purpose, a pair of normally ..
open spring-contacts 85 (see Fig.-1) are mounted upon,
an arm 86, but are insulated therefrom as shown.
Arm 86 is pivoted to the lug 50 on the supporting plate
32. A spring 87 extending between the end of the arm
386 and the plate 32 holds the free ends of the contacts
into engagement with the stop-member 31 on the lower
end of the shifter of the solenoid B and above the set

80 -

Jatter and the shifter of solenoid B are operated, the
contacts 85 and armi 86 are swung about the pivot of
the arm until arrested by the engagement of the free
ends of the contacts with the selected stop.  The con-
tacts are then brought into engagement to close the -

86

90
printing hammer M. The free ends of the contacts g8
are provided with insulating strips 88 with which the
stop-membets 31 on the shifter of solenoid B. and the
stop-lugs 41 of the arms (7, €2, etc. engage. - L

~ A pair of contacts 89 similar in - construction and 95
arrangeraent, are interposed in the circuit of solenoid -
‘N and codperate in a similar manner with the shifter

~of svlenoid B’ and the set of stops D/, D? D¥and D*.'
~A pair of normally closed spring-contacts 90 (sec Figs, 2

and 2P) are mounted upon but insulated from the rec- 100

‘tangular piece 76 of the solenoid N. A bell crank 91
13 pivotally connected to.a bracket 92 upon the outer .

end of rectangular piece 76. * One end of the bell crank

{ 18 forked and extends bLetween a pair- of mllarS'Q:i, -

adjustably threaded upon the outer end of the shifting 105
core-piece 77, and its opposite end 18 arranged to engage

|one of the spring-contacts 90, and’ break the engage-
'- ineﬁ_t thereof, whenever the

printing hammer actuating

solenoid is energized. = - o |
Contact-springs 90 are interposed in the energizing 11,

circuit leading to the operating magnets and solenoids, -

8o that as soon a8 the impression of the selected type

is made, the circuit is broken and the seyeral magnets

and solenoids are deénergized to permit the return of

the ,é_hi.f.i;ed. parts to normal position. The type wheel 115

-,iﬂfqnickly Teturned to normal by the spring-actuated

stop-plungers 27 and 59, - o
- The paper upon which the messages.are recorded js -

_carried in the regr of the type wheel A, ahd Interme- o
| diate the same and the printing hammer M, upon a car- 120

riage O (indicated in dotted lines in Fig. ;’3) arranged

10 lslid'e_ transversel y upon the platform 70. - The paper.
carriage may be of any suitable construction, and ary
suitable means may be emploved for shifting the same
laterally or in: letter-space direction .step-by-step” at' 125

' -each operation of the printing mechanism. . So too, the

paper catriage may he provided with any suitable-
:form of paper feed mechgnism to properly f‘m_n'” the .

spaces between the lines ot printed maiter,

It will he obs&rz_yed that the'mecl.:aﬂism for mtatiﬁg' 130 |



and htmn,lly shi'ftinﬁ- the type whecl, is enfirely in

- front ofthe wheel and in front of the supporting plai-

Jorm 70, and that the printing hammer s mounted
above the path of movement of the caniage upon the

111)1‘1{*111 71 at the rear of the phttmm ;\mph\ space

. is-thus previded for the laterally shiftable paper car-

10

15

- .tlw (Iwrrtun
are vn;mvt ted to.a number of branch (fﬂ]{lllf {ors num-
- hered 1 tn 12 inclusive an(l 15." Any smmh]v arTange-

o
iy

- Tig. 7.
“derive current from a local h'l.ttnv 94 and arc < nmwrn 'l
on one side thereto by a series of l)r...l.m.ho_b and a ¢com-

riage.  Moreover, the paper P (see Fig.
vertical position at the rear of the- vav wheel and in
front: of the horizontally. arrangerd pnniuw hammer, so

that the message may be (‘nnwnmntly read as soon as
it 18 remrded by any one in front of the machine.

A dlfltgmm ¢f the operating citcuits is ilTust rated in
‘The qewml operating magnets and: solenoids

mon return conductor 95, indicated by heavy lines in
The operating magneis and solenoids

nwnt of 0]{11 tric holu,img means may be mmnuml to
close the circuit frem the. loeal hattery 94 ﬂwnun‘h the

s orad hmrwh mml u('trns the cleetrice se lee lmtr mmn».-

heing in turn mnhnﬂvd by the line m*mut One form

of stieh selecting means is ilustrated dwrmnnmiu ally.
in I*'w 8 fmd will be hereinafter deseribed.
A power wire or (‘(}Ilthi{({ll 96 leads. hmn the loeal

hattovy 94 to 111{1 cleelrie qvlvttm* means and hul\

. Hmmﬂ'h one of the branches and one of the magnets.or
solenoids in ace ordance with the operationeof the selee-
“The normally elosed sprmg—-mn{urﬂ 90 are.

T mmn-«

mhllpnaml in the mndu(tnr 96 as shown. The cireail

ik first clased thréugh one of branches 1, 2,3 or 4, lead-
mg rmpm tively (o the ‘-;n](‘nﬂl{lﬁ (:;", magnel I, mmnu-f
K and solenoid G
- branch I into the -nlvnuul /. the tvpﬂ-whwl. s shifted

If the eircuit is cloged direc lhf hy

to the Telt yntil arrested by the eng
menther 63, with the Hi“‘[} T.

agement of the stop-

. through braneh 2,-and magnet L, stop 47 18 ﬁhll'lml into

~the pathof the '--lnp -member 637 and moves contacts 68
A cireutt is-then closed from hatfery”
by power wire 96, conduetor 97, (-nm.uh 68, conducior |

40

1nioH ¢ JH.’,‘J"‘{‘HH‘HL

98 and hranch 2 ﬂnnuuh the ‘«Iﬂ(‘llnld (i, “md hack to

bhattery through the Foeturn m:-mluvtm 95.
 wheel is then-ghifted {o the Teft but is ‘I?Tl?hf.t?(l_h} the
engagenent of the stop-member with the stop J7, which

-
Cmny

is tlien in - (ront of tie stop J.
ihl{'hﬂ

“The cireuit through ¢on-

magnet. m unlvnmr.l v/,
wheel may e t-.]uﬁv{l 1o different, l‘}{it‘ntﬂ to the right,
or until the stop-member 63 engages either the stop 1

'_ur the stop 11, by ¢ Josing the-cirenit through the branch

ot
by |

GO

86

3 or branch 4 to engage tho maghet K or ihv solenoid G.

~When magnef K is ope raled to shilt qtup 17 1into the

path of the stop-member 63, contacts 67 are brought

into engagement and a cirenit may he traced from, bat-
1 ry by conductors 96, 99, and 100 to contacts 67, thenee
; lw condueior 108 1o Hiﬂl'llulil (x ;t'.nfl hack o hatiery by

roturn wire 95, In this way, the tv]w -whedl may be
shifted one or two steps to the right or Teft, 1o bring

any one- of the iour rows of type, thereon in line with
the printing poing, .uul to hring any once (:l Jour Tetters
in the longitudinal row of type: lwnmﬂl the printing-

- Tammaer'to the 'pl'll’ltlll"‘ 1 sinf.

If one of- the four type

in this row is degired, the hammer M is operated divectly

3) 1s held 1n

wire 96, conductor 101,

Ahis means,
in the npptmt{‘- direction.

Hy closing the cive it

Tho 't ype-

through the coil of solenoid N as before.
| the type wheel may hé shifted Tate wally to the right. or
]Lft one or Lwo steps, to bring any one of four transverse
fows of type in line with ﬂm printing hammer, and ro-

. thus ot only controls the operation of stops
iagnel L. hut also mnir:ﬂq the operation of the shifter.
In a similar manner, the type-

charactors 1n atl.

862,402

affer the side shift of the wheel, by closing the circuit

through the branch 15 and soleno:td N, to ecffect the
impression of the selected type upon paper. If one of
the type to be bruught to the prmtmg point is in one of

the other longitudinal rows, the type wheel st he

rotated alter the side shilt, by c'lnqmg ﬂle energlzing
civenit through one of the branches o, 6, 7, & 9, 10, 11,
12 and thmurrh one of the qtnp—fmtuaim;_., nmﬂneta | D

[ B3, Bt T, F2 18 or 174, which are respectively con-

v(tml to thve several branches on one side and to the %
Branches 5, 6, 7,

retirn uuulu(tm 95 npon the otlwr

70

Candd 8 also -:*{mtml r:ulvnmd B, smce whe,neﬂ.rm onc of

'the set, of lndu'n(‘h | O Dl T and Fis mwrguorl onc of
the stops D7, D2, Ddor Di is shifted into the path of the

stop-member 31 to arrest the mov ement. of the shiiter

actuated by solenoid B7, the shifted stop also moves .
| (n]‘ltlt‘t 49 into engagement and. closes the encrgizing

80

circuit of 'solenoid 137 as follows, from bhattery by power

contacts 49, .conductor 102,
through the coil of qul('nmd B’ and back to hattmy by
return conductor 95. -
in one direction and variably arrested to bring the
sclected type to the nrinting point.

ner magnets I/, 17, I8* and K operate to shift any-one

of the set of stops C" (2, (3. or C* into the path of the
COIT vqpnndmg stnp—membvr 31 to limit the movement |

So that the type wheel is rotated

85.

In ‘1, stmilar man-

of {11(1 shifter of solenoid B and shilt contacts 48 nto -

engagement to dnqe* the cir cuit tlnough solenoid B, 08
follows;—from power wire 96, conductors 99 and 103,
contaels 48, 'nmluctnr 104 m the coil of solenoid B
and hack to the battery by return conductor 95. By
the type wheels may lw ar1.1hly rntatvd

By combining Llw lateral and mtary nuwonmnt of

1he type wh('el, ﬂ.ny character thereon may bhe ‘brought

to the printing point. - When solenoid B is engrgized

“contacls 89 are lnuutrht, into vnfwrvnmm and a current

may he traced from power wire 96, by mncluctars 105,
comfacts 89, conductor 106 and hl.m('h conductor 15
to the coil of sojenold N and back to bat tery by return .
conductor 95, so. that ﬂw printing hamwmer M is shifted
to effect thei impression ol.the selected type.
the shitter of solenoid B3 moves contacts 85 into engage-

ment-to close the printing haminer circuit as follows:—

from power wire 9o, by conduetors 99 and 107 1o con-
tacts 85, conductor 108 and- branch conductn 13 -
In this form.

tatc ol 111 one or. the of 1101 diree tion, one, two, three or-

four steps to bring any one of ¢ight ]nn"ltudmnl TOWS
| of type to the printing point.
type in line with tlie-hammer miy also be utitized, s

'I‘he ]()ﬂ“‘lhl(lln‘ll FOW uf

that the ty pe wheel may be,provided with 1hnw--n
‘The number of stops for variably
arresting the rotation and Tateral shift of the Lype wheel,
may of course be varied a8 desired, s that more or less
characters iay- be mup'lu} od. Whenev er the 1}11111111;.‘-;
hammer solenoid N s enie rgized, contac ls 90 are disen-

g.wu-:l by the shift of hell érank 72 and the power circuit

is brokem at this point. so that all parts may quickly re-

turn (o normal position :Lll(l are r{uu]y to reg urd lhu

suceeeding character.
In thc form shown 1 in I"Ig G the type wheel A’ is

%

95

100

10L

Similatly, . -

- 110
115
120

1*-:_25 -

130
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shait and shift laterally thereon. The rotation of the

type wheel in opposite directions is effected by a hori-

ant-al shifter arm.109, carried. upon a pivot 110 at the

- upper end of a standard 111.  Standard 111 is mounted

10

. link. 116 with the shifter 109. A pair ~of magnets |-
B2, B*are mounted upon the support 112 on opposite.

1o

as shown, upon a horizontal supporting plate 112 fixed

to the upright frame plate A. A toothed segment 113

1s mounted upon a short rock shaft 114 carsied between
the upright ¢® and a second upright ¢? upon the frame.

Segment 113 meshes with the teeth of a pinion 115

upon the type wheel shaft & and is connected by a

sides of the standard 111 and the armatures of these

magnets are fixed to the shifter 109 on opposite sides.

- of its pivot. By energizing one or the other of said

- 20

- 25

magnets, the type wheel may be rotated in one or the |

other direction. The type wheel A is held in normal

central position by a pair of stop-plungers 117, arranged
within vertical guide cylinders or tubes 118 mounted
upon the support 112. The stems of the stop-plungers

extend through plugs 119 adjustably threaded into the

upper ends of the tubes 118, and also extend loosely

through' slots in the shifter-arm 109. Stop nuts 120

~are adjustably threaged upon the upper ends of the

stems of the stop-plungers and engage the upper edge

- of the shifterarm. Lock-nuts 121 hold the stop-nuts

30

35

40

45

90

29

120 in place.  The stop-plungers, shifter-arm and type- -
wheel are. yieldingly held ‘in place against bottom-
plugs 119/ in cylinders 118 by springs 122, coiled about |

the stems of the stop-plungers 117 and ‘extending be-

tween the ‘heads thereof and the plugs 119. By ad-

justing the latter, springs 122 may be placed under
proper tension. - By properly adjusting the stop-nuts
120, all loose playior “back lash” between tho parts
may be taken up-and thie shifter-arm 109 and type-

 Wheel A accurately held in central position. ‘The sets
ol stops ¢/, €2, C3 and (* and the stops D/, D?, D3 and

D* for variably limiting the extent of rotation of the

type wheel in ecither direction, are entirely similar in
~construction and mode of operation to those employed
- upon the form shown in Fig. 1, and are. arranged on
opposite sides of the projecting end.of the shifter arm.

109 to limit its movement in cither 'direct_;ion. The
contacts 48, arranged to be closed by any one of the
stops+(7, (%, C* or C* are interposed in the circuit of

magnét’ B2 and contacts 49 controllied by the stops 1Y,
D7 -D¥ and D* are interposed in the circuit of magnet

B3, In this form however, additional stationary stops

C? and D% are fixed to the suUpports 32, respectively, |

helow and abo¥ve the sets of movable stops and by clos-

ing the energi zing'circuits by either magnet B2 or magnet’
- B, independently of ‘the shiftable stops, the arm 109
may be moved in one or the other direction into en-.
- gagement with one or the other of the stationary stops

C* or D*. The pairs of contacts 85 and 89, for closing

- the printing hammer circuit, are held by thé springs 87,

- into engagement with the end of the shifter-arm 109,
50 that this circuit is closed whenever the armis moved

GO

50

in cither direction. . |
- The printing hammder, operating means therefor and
paper-carrying ‘means in rear of the type wheel (not

shown in.Fig’. 6) 18 re:ylti'rely similar in construction and
ari_*angement to that already described. In this form, |

‘ing point by properly combining the lateral

similarly mounted upon a shaft b’ at the upper portion | the i;ypélwhe_e_l_maybe rotated in one or the other direc-

of the frame plate a, and is arranged (o rotate with the | tion, one, two, three, four or five steps, and, since the

. L A
row of type in-line with the printing hammer may be

utilized, the type wheel may be provided with cleven
longitudinal rows of type.  The type wheel in this

form, 13 shifted laterally in one direction only. Shifter

55 and solenoid G/ for moving the type wheel laterally

-toward the left, are entirely similar in constriction and

arrangetment to that previously described, except that

the type wheel and shifter arc held against movernent to--
~ward the right from hormal position by a stop-screw 122
adjustably threaded through a lug 123 on the bracket 51.
~ Stops J, J for limiting the shift of the type wheel to
the left are similar to those previously described.

An addifional movable stop-arm J2 is provided, having

1ts stop lug 65 in advance of that on the stop-arm J/.

This stop-arm is secured to a shaft 66° journaled in

lugs 667 and 67/ and extending through a slot in the

stop-arm J/.  The armature of a magnet I/ is fixed to
an arm 68 on the shaft 664 so that the stop J2 is shifted
into the'path of the stop-member 63 when magnet 1/
is energized. Stop-arms J/ and J? are arranged to
close the energjzing circuit of the solenoid G/ by shift-

ing the comntacts 68 into engagement in the manner pre-

viously described. By this means, the type wheel

may be shifted to the left, onc, two or three steps, and

as the transverse row of type in line with the printing
hammer may be utilized, the type whecl may have four
transverse rows of type as shown. As there are eleven
longitudinal rows, forty-four characters may be cm-
ployed, any one of which may be brought to the print-

movements of the type wheel. S
A diagram of the operating circuits is illustrated
in Fig. 8. As before, the current is derived from a local

-'})ia,ttery 94 to which the several operating solenoids and
magnets are connected on one side by the branched

return conductor 95 indicated by heavy lines.  On the

other side, the several solenoids and magnets are con-

llgai:ted to 2 set of branches, (numbercd 2 to 15 nclusive)

~which are controlled by suitable clectric sclective
means. A power wire 96 leads from the battery to the
electric selective means and back through any onec

of the set of branches in accordance with the operation
of the selector controlling means. If the character to
be selected, is not in the transverse row of type in line

-

and rotary

70

75

80

89

90

95

100

105

110

with the printing hammer M, the circuit is first closed

through one of the branches 2, 3 or 4 which lead respec-
tively through the solenoid G/ and magnets L and 1/,
If the circuit through branch 2 and directly through
solenoid G”'is closed, the type wheel is shifted to the

119

left until stop-member 63 engages the fixed stop J and .

the fourth transverse row of type is brought”to the

printing point. If the circuit is closed through branch

i 3 or 4and magnet L or 1/, either one of the stops J and

J” 1s shifted into the path of stop-member 63. At the
same time contacts 68 are brought into: engagement

-and the circuit through the solenoid G/ is closed, as pre-
viously described, from pover wire 96, by «conductor

97, contacts 68 conductor 98.and branch conductor 2

’

-and the type wheel is shifted to the left to'bring either- .
‘the second or third transverse row of type in line with
‘the printing hammer. After the sid: shift of the type

wheel, it is rotated to bring the desired typeto the print-
ing point by closing the energizing circuit through: one

120

125

130
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~cireuit direetly through the type wheel rotating mag-
nets B2 and D% (without first actuating any of the mov-

15

20

30

35

4(

45

,50

8

of ten of the branches, number 5 to 14 inclusive. - The
branch circuits numbered b to 2 as before, are arranged
to selectively operate the scts of stops D7, D?, D and

D* and the set ol stops B/, E?, 1§ and I* which, when

shifted, close the circuits respectively through the

“magnet B* and B* and codperate with the shifter-arm

109 to variably arrest the movement of the type wheel as

it is rotated in one or the other direction, one, two. three
“or four steps to bring the selected type to the printing’

point. Branches 13 and 14 are arranged o close the

able stops) so that the wheel may be rotated In one or
the other direction five steps until arrested by the en-
cagement of the shifter-arm 109 with one or the other
of the fixed stops G or D?. . As before, the shifter mech-
anism for rotating the type wheel codperates, when actu-
ated, with the contacts 85 or 89 to close the hamuner
operaling cireuit through the solenoid N. .Oneof the
type on w_h.un_l;-\"' lies'at the printing point, and to ctiect
the in prﬂss_im;' of the type, the eircuit is closed through
branch 15 and dircetly through the hammer-actuating

solenoid N. - If the type to be sclected lies in the longi-
tudinal row in linc with the hammer, the wheel is
irst. shifted laterally to bring the same.to the printing
“point and the circuit is then closed directly through

branch 15 and solenoid N to operdte the printing ham-
mer without rotating the type wheel. If the character
is in the transverse row of type in line with the prinfing

point, the wheel is rotated to the proper extent, with-

out first shifting the same endwise and the hammer ac-
tuating circuit is automatically closed as hefore by the

shifter 109. The other characters must be brought to

the printing point by contiruing the laterally and ro-
tary movements. Thus one character may bhe printed
without shifting the type wheel at all, thirteen by va-
riably shifting the wheel with one movement only and
the remainder of the forty-four characters by combining
the two variable movements 1 different directions.
The variable shifts moreover, are not step-hy-step but
the type wheel is quickly moved. by a single throw in
one and the other direction. Moreover, no time 1s lost

_in restoring the parts to normal position, since as soon
as the printing hammer i actuated the contacts 90 are
disengaged to open the circuit through the several oper-:
ating magnets and all shifted parts are instantiy re-
turned to normal position by their restoring springs.

The type wheel may thus be operated with great ra-

pidity and certainty to record thesucceeding characters

of the message. S | |
Various means may be employed to selectively con-

trol the flow of f:urrent through the several branch con-

55

60

66

tive and negative

ductors 1 to 15 nelusive.  The selective means 1n turn
is controlled hy the line circuit over which the mes-
SAQe8s Are transmitted, theé various characters bemng
represented by variably modifying the circuit 1m-
pulses over the line in keeping with a suitable code.

~In Fig. 718 Nustrated one arrangement of electric
selector means which may he employed. In thils ar-

rangement, the line eircuit 125 extends from the trans-

mitting station, through a set of relays 126, af the re-

ceiving station, and then to ground. These relavs re-

spond differently to the varied line impulses, for ex-

positive and negative and weak posi-
impulses respectively, as indicated.

ample, to strong

862,402

The armatures of the first and second relays which re-

spond to the strong impulses are connected to battery
94 by a conductor 127, and the armatures of the third

and fourth relays are connected to the back contacts

of the first and second relays by conductors 128. A
set of conductors 130 are connected to the front con-

0

tacts of the several relays and are selectively connected

to the battery or other source of power by the operation

of the relays 126.in response to varied line impulses.

The set of conductors 130 are connected to a set ol trans-
fer switches 131, to the back contacts of which a set ol

branch conductors 132 are connected, so that the con-
~ductors 130 are normally connected at this point at the
branches 132. A relay 133 having oppositely wound .

coils or. coil sections, 1s arranged to actuate the transier
switches 131, at the end of the first line impulse to shilt
the connection of the conductors 130 from the branch

conductors 132 to a set of conductors 134, which are con- T_

nected to the first contacts of the switches 131. In
each of the branch conductors 132 is arranged a relay
135, and each relay is arranged to actuate 2

“arrangement of selecting means, each character is repre-
sented by three mod_iﬁed_'1itle_.in11)lllses. At the first
Tine impulse, the circuit may be traced {rom, battery
94, by conductor 127 to the armature of one of the line

relays 126 (operated in accordance with the character ol

the line impulse) to one of the conductors 130, and one
of the branches 132 and the corresponding relay +]35,
thence by a conductor 138 and a conductor 139 (com-
mon to all of the relays 135) through one of the coils of

80

89

switch-
arm 136 and 2 second locking switch-arm 137, In this

90

95

{ransfer switch relay 133 and back to battery by

return wire95. Oneof the switches 137 then actuated,
closes a circuit Irom battery wire 96. conductors 140,

141, switeh 37. conductor 142, through the coil ol the
magnet 135. which hasheen energ zed and hy a common,

100

“conductor 143 through the opposite coil of transier .-

switch relay 133 and back by return wire 95. The

shifted switches 136 and 137 are thus locked in shifted

position after the first.line impulse has ceazed..
The circait is closed. through the oppositely wound

coils of transfor switeh relay 133 before it can operate, |

“and as the coils halance each other, the switches 131
are not moved until the rcessation of the first line im-

‘pulse opens the circult throngh the branch conductor
132 and one of the coils of the relay 133, Switches 131

are then shifted to change tho connection;of the con-

ductors 130 from the branches 132 to the set of con-
Cduciors
the selected switches 136 and 137 are Ina:f]i:vd in shifted
pi;f:-'.it'i{'}n. | | e o
The set
Branch cireuits 1, 2,
path of the printing mechani=n.
136, cloges 2 ciretit from battery wive 96, conductors
140 and 141, seleeted switeh 126 and of the

of switclies 136, selectively control the
The selected switeh

one of
branches 1,
wheel, The form of printing
6 and 7 doos not utilize branei 1, controiled by the
first relay 135, so vhat if the wheel is not 1o he shifted
laterally, the first line impulse seleets this relay and
nerely serves to operate the ransior switehes B3

The st of conductors T34 tead toa second set ol trans-
for switches 144 io the hack contacts of which aget ol
hranch conductors 145 are conne-ted. A relay 146

9 and 4 leading to the operating

9 9 or 4. 10 effect the side <hift of the type
apparatits shown n Igs.

105

110

134, and the transfer switcehes, together, with

115

130
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operate the sets of switches 150, 151, and 152.
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having opposutely wound coilg or coil sections, ‘is ar- |
ranged to shift the switches 144 at the cessation of the

second line impulse to change the connections of the

conductors 134 from branch conductors 145 to the
branches 147 (three in number) which are connected

to the front contacts of the transfer switchoes 143 In

“each of the branch conductors 145 is arranged a magnet
148, each controlllng a sct of switches.

net 148 is arranged to operate the set of switches 149,
and the second, third and fourth magnets wqpvchvcly

are three switches as shown in each of these sots and
they control the flow of current through ‘the branch

- conductors 5 to 15 inclusive, which lead to the operat-

ing parts for effecting the rotation of the type wheel
and the independent operation of the printing hammer.

Each magnet is also arranged to opemten locking.

. switch 153.

At the second lme impulse, the local operating cir-
cutt Is closed as follows: fmm battery 94 by con-
ductor 127, to the armature of one of the line refays 126,
thence by one of the conductors 130, the correspond-

" ing switch 131, conductor 134 and switeh 144, to-one of

20

30

- 85

the branch conductors 145, through the coil of the cor-
responding m
conductor 155 through one of the cotls of transfer

switch relay 146, and by return copductor 96 to battery.

One of the %etq of qwﬂc‘hm 149, 150, 151 or 152 corre-

*c;pmldmfr to the selected magnet 148 is then shifted and-

locked in shifted position by the operation of the corre-
spondmw lt;ckmr_,r switch 153.
cutt as follows: from battery wire 96 by common

~conductor 157, conductor 158, the selected locking
switch 153, conduvtnr 159 Lhmurrh the coil of- the se-

lected' magnet 148, by conductor 160, and common

conductor 161 thmugh the oppesite coil of tr ansfer
switch. rehy and back to battery as before by (*nnducior |

95. The opposile coils of transfer switeh relay 146 are

~ thus both energized, and, as they balance each other,

40

the relay is not actuftted until the cessation of the f-wc-
bnd line 1mpulse |

- switches 144 arc actuated to shift the mnnuctmn of tho

49

conductors 134, fmm the sel of lnanoh(la 145 to ‘rho sot
of branches 147,  The locking, circuit controlled by the

shifted locking switch 153 is held however, in closed

b condition through the selected magnet 148 and thr ough

o{

99

1)

ohe of the coils of relay 146, so that one of the sets of
switches 149, 150, 151 and 152, and fh{, set of transfer
switches 144 are shlfted and Jocked in shifted por-utmn
by the-second line impulse of the signal.

Each one of the thrw branch 0{111(111(,101‘% 147 15 Con--

nected as shown to one of the three switches in ri*:u:'hi '
of Tlu sets 149, ]50 181 and 152, As stated, cach

character 1is represented. by three line 1mpul=:e At
the third line impulse, the local circuit is closed

as follows: from battery 91 bv conductor 127, the |

armature of one of the line rely ve 126,-one. of the con-
ductors 1 130, through the L(mrm})mldmtr switeh 131,
conductor 134 and switch 144 to one of the hmn('h
“conductors 147, thence to one of the switches in that
set, 1/49 150, 151 or 152 which-have béen ]uumlhlv

q(ﬂected fmd shlited by the sccond line impulse, and I

1hence to one of the bnnches a to 15 lnt']uswo, and

. The first mag-

There .

i

magnet 148, ('()Ildll(‘t[}l 154 and common

The Iatter closes 4 cir- -

At this time, the circuit through
one of the coils of relay 146 is opened and transfer

- an energizing circeuit for said eleetro magnet controlied

~character corresponding thereto.

“ducetgrs are mnoapundmnlv numbered in Figs. 7

T]]o particular electric selecior means set forth
forms no part of the present mvention, and other ar-
rangements. may be employed for seleetiv ely control-
ling the flow of current through the set of conductors

and for said stops, electrie moeans selectively

troled by said stop actuating maenels for ener

7

through the operating parts of thL machine, as pre-
viously deseribed. | ‘
As above stated,

able rotation of the type wheel. Branches 13 and 14
dltectly control the type wheel rotating magnets B2

and B® without first operating the one of the stop

magnets. Ii it is not necessary to rotate the wheel to
bring the desired type to the printing point, the cir-

cuit s directly closed through Lranch 13 and hammer .

actuating Ilmﬂ'Ht‘f N.

~ The controlling circuit through the qelﬂetlng means
as well as ﬂumlrrh the printing apparatus, is -broken.
as soon as the printing hammer is actuated to disen-

gage the contacts 90 in battery wire 96,. and all parts
are 111’11119-:{1;11(=1y returned to nmnml posttion, and are
ready (o receive the suceeeding signal and record the
- This same selector
means could he cmployved to control the ﬂper.-ltmn
through the set of branches which govern the opera-

tion of the pnmmn‘ nechanism - diagrammatically -

The controlling branch con-
/ and 8.

11111&-!1:.1&*(1 1 Fig:

]efidmcr o ﬂ]e ﬂpomimtr puh of the printing mechan-
1501, . | |
It is ohvious that numerous {1}‘111”{,“% may be made

without departure from the essentials of the nwmltmn
For example; the type-wheel or ('.-,u'no.t may be seg-

mental in form, if desired.

Having described myv 111\'01]11011 ‘what T (Lum as

'now and decﬂr(, to sceure hv Lettors P;Ltent T

L. In printing telegraphs, a h*po carvier ll.winﬂ' a‘ pla-
rality of rows of ty be, operating shif(ers arranged to move

sald type carvier in different directions at an anegle to each

other, stop. devices arvanged to vaviably arrest the move-

‘'ment of said type-carrier in either -:Iuoctlun, electric 8O-
lective means controlling .the operation -of said stop de-
. vices, and means for upmﬂhn“ said- shifters

confm]}{*d by
said stop devices, o
2..In printing telegraphs, o ﬁ pe-¢arrier, a bhlf’rm there-
for, an electro magnet for operating sald shifter, qtup de-
vices. for variably arresting said type-carrier and shifter,

by said stop devices and electric selective meangs eontrol-

‘ling the operation of said stops.

#. In printing fﬂ‘l@“‘l‘ll}ll‘;, a ty pe- -earrier having
rality of rows of type movable in Qifferent directions at
an angle- to each - otlier, operating shifters for said Ly poe-
carrier, separate sets of movable stops for variably ar-
I{f"sfln“ the movements of gaid fype-carrier in either {1110(‘*
tion, eperating electro magnels for sid -.hlltm and for
sald stops, électrical moeans seleetivoly mn*rnllmn the en-
elgwin,., circuits of snid stop actuating magtiets.  and
means operated by s=aid stops controlling the cirenits  of
said shifter ojjer ating: m.u:,nuh |

4. In printing h‘*lfﬂ-"r:pha a type-wheel having g plu-
rality -of rows of type, separate shifters arranged to ro-
tate and laterally shift said (ype-wheel, sots of stops for
variably . arresting the rofi; ating and lateral shiff of said
type- wheel, “operating olectro magneis for =aid - shifiers
{"{1]1“‘:"1!!11’1”‘
means eon-
cizing s lnf

the operation of stop=actuasting mugnets and

shif{er ORETAting magenets.

o0 In prinfing telegraphs, a type-carrier, a shiffer there-

| branches 5 to 12 inclusive, con-
trol the. Stﬂp~‘1(‘t11dilllﬂ' magnets.which effect the vari-

1 plu--
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for, an c}peratm-r electro magnet for s‘ud shift, a set of
stops - arranged- to variably arrest the movement ' of said
Hluttm a nmmallv Gpen switch in the energizing circuit

ot said electro magnet arrvanged to he shifted to closed
position by each of said stops, ‘opera ating electro -magnets

for said stops and electrieal means selectively controlling
Cthe energizing cire nits of said stop actuating magnets.

G. In printing teleeraphs, a type- -wheel having a plu

rality of rows of type, alufter& for rotating and laterally’
snid type wheel, operating electro magnets for .

shifting
snid shifters, normally ‘open spring-contacts in the enet-
viging circuits of said electro magnets, sets of stops ar-
ranged to var iablv-arrest the rotation and lateral shift of

said type-wheel, and fo shift said contacts to closed posi-

tion. and olectm, selective I’.I'lLﬂIlS cc:ntrollmw the operation
nf Hﬂld stops. '

. In prmtmg teles.,raphs, a type-carrier, a thfter there
l“nr, stop devices armnged to variably arrest the movement

~of said shifter, operating eleLtro ‘magnets for S’llﬂ shifter

and said stop devices, a switeh in the energizing circuit
of said shifter magnet controlled by the oper ation of said

stap d(wu% a printing hammer, an operating electro mag-.

net therefor, a switeh in the circuit of said hammer mag-

net conirolled by the operation of snid shifter, and ele¢tirie

meanse seleciively controlling the enerrrlxmw Cll‘(:l]lt‘s 0f
said thp-m*tudtlng magnets.

Q. In printing telegraphs, a type- -carrier, a c:luf’rer tlwl'{,-
for, stop devices ar panged to variably arrest the uuwe:npnr

of said shifter, f}[}{}l"lllllﬂ‘ clectro magnetls for said shifter

and said stoD devices, a switch in the cnergizing cireunif
of «aid shifter magnet controlied hy the operation of said
stop devices, a ;Hmtm;, haner, an operaling
nueieneft thorefor, a '-mlt{h in fhe {IHHIl of snid hammer

magnet controlled by the oper ation of said-shifter, clectrie

menns selectively u;unhnilmw the oner “u.mn' circeuits  of
said stop-aetnating magnets, means for locking said ¢ir-
{lllf"ﬁ in closod condition fuul a normaliy closed unloe king

swifch arranged to opeén hy the IJ}H‘] annn nf mml I L mer-

acltu; 1! ing magnet.

movement of siid ghif'ter, operating electro magnets for
sinid shifter and said movable stop, cleetriecnl. selective
means for flfmn“' the ener gizing circuit of aithoer of said
mﬂ"'llf't"-; *mﬂ a swileh in the cirenit of said shifter Il’hl*“lli‘i

(:untmllpd by the operation of said mov able sto).

10, In printing telegraphs. a type-carrier,- a4 pair cof
spring-held stops yieldingly holding said type-carvier in
central position, HI]IfiEI mechanism for moving sald type-

arricr in umumlv directions from normal against the re-
sistance of one or the other of said vielding stops and
seloctor mechanism {mntu)l]mg the muwmvn‘r of
shifter and type-carrier, |

11. In printing telegraphs, a tvpL {*arrwx ‘a pair of op-

';mu.m Iy arranged stops by which said type- -carrier is held

in central position, spr ings vieldmglv holding said stops

- in position, shifter mechanism for moving saild type-car-

jer in opposite {111‘9(-13101'1‘; from normal auningt the 1*9%1%’1
ance of one oy the other of said yielding slops, mﬂp devices

12, In mmfm:., telegraphs, a f}’DP(ﬂl'lIFI, a pair of op-
1:::%11111& arranged HH}]]H hy which said type-carrier 1s leld
i

said sTops, shifter mechanism for moving said {ype-c SLITICY
in. opposite directions from normi:l ag amc;t the resistance
of one or the other of ¢ said stops, *-,[up devices for variably
arresting  the  shaft of said type- carricr and vunn*ullm“‘
oloefric seleetor means for said stop devices. |

15, Im pnnl'm*" lvlcwmpha 41 type wheel  yieldingly
spring. held in-eontral position, shifter moechanism for ro-

tating said wheel m umumlv (ipec Emm from normaal, sepi-

mecleiism for axially moving the type Wluu
variabhly arresting

Iﬂif‘ shiifter
in opposite direc tiong, sto) deviees for
the mt.rln
selective means conlrofling Lhe operation of
vices and shifter mmh..-mmn

airt stop do-

T4, In I]IIHf!l’]“‘“‘I{“'I"l]}hH. a tv]}{t-whnol alnﬁnrm{* eln-
isin for. rotating ‘-»:11(] f ype-wheel, o pair of np]nmiﬂlv ar- b

eleciro

9. In printing telegr aphs, a type- carrier, a shifter thme- |
for, a fixed and a movable stop for variably 11*1*05#111;.:* the

rﬁtlll] '

arinbly lmiting the movement of said type- -carrjer
1l mn!mlim'r clectric selective means fm- said ﬂwiwa

contral position, springs yieldingly, holding ﬂa.ud;ﬁ,tmm.
in postlion, means for adjusting .the nor mal position: 01‘

and axial shift of i il fvpe ulu-ii 114l vlutin'

y

slift and rotation of the type- -wheel, magenets

<hift and rotation of the {ype-wheel,
{hie operation of said stops, means for closing the energiz-
of said shifter magnets controlled by sald

a0 — —

ear I*H‘ .

Cvariably

Janeed to

862,402

ranged Yl@]dll’l“‘l? ‘-31}1‘111{.',‘-1191(1 stops hnldmn‘ smd “shifter
mechanism and tvlﬁe—wheel in central pumtinn, a pair of

normal, sets of

stops for variably 11‘1‘{*%“11"' the mﬂvunent of said shifter

mechanism and type-wheel, electro magnets fm*'npemtm”'f
said stops and electrical means selectively controlling the

energizing cirenits of said shifter and stop magnets. |
a type-wheel having a plu-

15. In prmtm"‘ telegraphs,
rality of rows of type. separate shifter mechanmm% ar-
ranged to respectively laterally shift and rotate said type-

‘wheel, operating magnets. for said shifter nechanisms,

separate gets of stops Tor vaviabiy arresting the lateral
controlling

the npemtmn of said stops and electric selective means

controlling the energizing (*l-]‘('lllth of said blllft&l‘ and stop- |

actunting magnets.

clectro magnets for actunting said shifter mechanism and
type-wheel "in opposite directions from I

95

16. In pnntmfr telegraphs, a type-wheel ll'av-iqg_ a ‘plu- B

rality ol rows of type, separate shifter mechanism ar-
ranged to respectively lateraily shift and rotate said type-
wheel, operating magnets -fov anid thfter
separate sets of stops for variably ‘u-u*-atm"' the lateral
shift.and rotation of the fype-wheel, magnets controling
the operation of said stops, means for ‘cloging  the ener-

oizing circuits of said shifter magnets cnntrnll{,d hy said

Stops and clectric goleetive means controlling the encrgiz-

ing cirenits of said stop ac tuating magnets.

17. In ]}1'111f111“' {elegraphs, 8 type-w heel having -a plu-'
pality of rows of - type, separite shifter mechanism ar-

1;mnu;1 1o respectively laterally shift and: rotate said type-.
‘mechanism,.
the. lateral .
controlling

wlhieel, ulwrmnn magnets for said shilter
wu.uuntv sels of thpa for varviably .-.111951111"
magnets

ing circnits
stups, & printing hammer,
controlied by one. of said thflt‘l‘ meéchanisms
seleelive means controlling t{he cnergizing rmmt of "--‘llﬂ
stop-netuating magnets.

L8, In printing telegr .mlm a 'r;g,]w -earvier, ﬂn nperﬂiing

an avhmhn*r cirenit therefor

solenoid,. o shifter for said type-car rier furmmg' the core nf

said solenoid and lnn“tillﬂll}ﬂ]l;}f shiftable therethroug 11,
set of stops for variably limiting the throw of said &Jllffﬂl‘
and - tvpe-wheel and  selector mechanism cnntrulhnﬂ' the

_n[}m ;11 ion of said solenoid and arresting 51{111&

140, In printing telegr aphs, a h*]n, .carrier, an -oper "ltlIl"'
solenoid, a shifter for said type-carrier forming the core of
said dolenoid and fongitudinally H]H”;Hll{‘ therethrough, a

spring-held \wlmnn <top {"ll"‘l”lllf.!, s i HIHHI"I‘ vainst the
registance of w huh s id <hifter is moved and by which said-
shifter and. type- wheol are held in normal position, means .
nmhlv limiting the throw of. sadd shifter and type-

for
dnﬂ LHHHUHIII“ cleclrie w!mt!w INCANS ﬂlm Lfor

20, In printing telegraphs, a hlwt.mlm' an ulml**lilnﬂ-

solenoid, a shifter for said type- arrier forming the core nf

Cwnid solenoid and longitudinaltly shiftahle 1!101'{4111011“11

tube extending through said soenoid within ulluh Sﬂld
shifter is guided, a spr mn-hvhl yvielding stop- -plunger within

anid tubhe and engaging the end of said shifter to hold the -

swime and said hluhulwvl in f1ormil position, neans for
Hlﬂilllhilﬂ‘”
erqridle tuhe,
Fimiting

and scloctively controlled stop mechanism. for
{he throw of said shifter
carrier.

21, In }Jllﬂtlll“ hln“mplm 4 (vpe- whet.l thﬂvr mooh-
roiating said type-wheel in up]mﬂul@ dircctions, a
pair of sfops engnging said shifter mechanism, {o hold said
{ype-wheel in normal, cond i p:m[mn NEHANS fm_' adjusting
the normind ]uml ions of said stops, springs }1&1{1111"1? hold-
ing said stops in normal position, a pair of magnets ar-

anisin for

cetions, and selee fively conirolled stop devices
n‘le{,hdn-

H[}]H}H”l" dir
for variahly limiting (e nove :mf’-nt ni waticl Hluttﬂ'

istn and type-wheell
[n printing lefeorajdis, o fype: carrier, shifter mr'vh-

LR
Sirism For nuevingsaid type- aserier in opposite ﬂuu:ftmn%

From novinal position, a pnir of spring held stops a8
1o hold said shifter mechanizm and type-carrier in wnli"ﬂ
of snid stops being helds aganinst movement

IHIHII ion. eseh

in one

mechanism,

and: elﬂctl‘ic ;

the position of said stop-plunger Wlﬂllll said

andl’ tvpe~ |

TJan n-{\d

diveciion hat soeeanged to yiekd In opposite direce-
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engagement by any one of the corresponding sets of stops, .

‘the other direction,

927. In printing telegraphs, a type-carrier,

862,402

fions to permit the opposite shift of said type-wheel, means
for actuating said shifter mechanism and electrically con-
trolled selective stop devices for “.’dllﬂ]}l} limiting the
movement of said type-wheel.

23. In printing telegraphs, a type-wheel yieldingly held |
-rent through said separate circuits and means controlled

in 2entral position, shifter mechanism arranged to rotate
said type-wheel, a pair of operating magnets for respec-
tively moving said shifter mechanism and type-wheel in

opposite directions, separate sets of' selectively controlled

stops for variably limiting the movement of said type-
wheel and shifter mechanism and a switch in the energizing
circuit of each of said magnets and to be shifted by the
operation of any one of the corresponding sets of stops.’
24. In printing telegraphs, a type-wheel yieldingly held

in central position, shifter mechanism arranged to rotate

said type-wheel, a pair of operating magnets for respec-
tivély moving said shitfter mechanism and type-wheel in
opposite directions, separate sets of selectively controlled
stops for variably limiting thie movement of said type-
wheel and shifter mechanism, a printing hammer, an

- energizing circuit therefor- and separate switches in said

circult arranged to be respectively actuated by said shifter
mechanism when moved. in one o1 the other direction,

| 25. In printing . telegraphs, a type-wheel yieldingly held
in central position, shifter mechanism arranged to.rotate
said type-wheel, a pair of operating magnets for respec-
tivelv moving said shifter mechanism and type-wheel in

~ opposite directions, separate sets of selectively controlled

stops for variably limiting the movement of said type-
wheel und shifter mechanism, a pair of normally open
spring contacts in the energizing circuit of each of said
magnets "arranged to be Dbrought into

a printing hammeyr, an actuating cirecuit therefor and
separate pairs of normally open spring contacts in sdid
circuit, arranged to Dbe respectively brought into engage-
ment by said. shifter mechanism when moved in one or

26. In printing tele;.},'laphs a type -caryier, a shifter for
said type-carrier, an operating magpet for said shifter,
stop devices for variably limiting the throw of said shifter
nnd type carrier, a set of operating magnets for said stop

. devices, a series of conductors leading respectively to said
- shifter

45

and stop-actuating magnet and eléctric means
.&electively contmllmg the flow  of current through said

cunductm S,

said type-carrier, an operating magnet for said shifter,
stop devices for variably limiting the throw of said shifter
and type, a.set of operating mawneta for said stop devices,
a series of conductors leadmg respectively to said shifter

and stﬁp-aﬂtuatlng Ind."‘net electrical means selectively

D9

controlling the flow of current through said conductors,
and means controlled by said stop-actuating magnets for
closing the energizing circuit of said shifter ma"net mde-

- pendently of said selecting means,

28. In nrinting telegmphs *a type-carrier; a shifter for
said type-carrier, an operating magnet for said shifter,

stop devices for variably limifing the throw of said shifter |

type-carrier,
sion of the selected type, operating electro magnets for
‘sald shifter mechanism,
and a normally closed switch in the

stops.

| theretor,
i of said type-carrier,

a éhifter' for |

trolling
‘meang. selectively controlling the LllLlllt% of said 5.-.luftel

and tybe, a set of operating magnets for said sti’Jp devices,
a1 printing hammer, an actuating magnet therefor, branch

circuits extending 1espectively through said. s]:uftel mag-

net, stop-actuating magnets and hammer actuating mag-
net, electric means selectively controlling the flow of cur-

by said shifter magnet for closing the circuit through said

“hammer actuating magnet mdependeutly of hﬂ.ld elentuc

selecting means.
29. In puntln;;., ’rele;,Laphs a type- cauler having a plu-

Llahtv of rows of type, separate shlftels arranged respec-
tively to laterally shift and rotate said type-wheel, sep- -

arite operating magnets for said shifters, separate. sets
of stops for variably limiting the'laterallaud rotary move-
ments of said type-wheel, separate sets of actuating mag-
nets, a printing hammer and actuatmg magnet therefor,
a series of branch ecircuits leading respectively to said
shifter, stop-actuating and hammer magnets, electric se-
lective means for closing any one of said circuits, means
controiled by each set of stop-magnets for independently
closing the energizing circuit of the corresponding shifter
magnet and means- controlled by one of 'said shifter mag-
nets for
said 11‘1mn1e1 -actuating magnet.

30. In printing telegraphs,
spring-held stops arranged to yieldingly hold said type-
carrier in central position, shifter. mechanism for moving
said type-carrier in opposite direction against- the resist-
ance of one or the other of said yielding stops, selector
mechanism controlling the movement of said shifter and
a printing hammer for effecting the impres-

said selector mechanism and said
printing hammer |
energizing circuit of all of said magnets arranged to be
opened by the operation of said hammer-actuating magnet

‘whereby said type-wheel and shifter mechanism are re-

stored to normal, central position by said spring-held
31. In printing. te'légraphs, a type-carrvier, a shifter
stop devices arranged to variably arrest the shift
a set of circuits arranged to control

the operation of said stop devices and aiso each-arranged

to effect the operation of said shifter, and electrical means

dlldn"ed to selectively energize said set of circuits and to
effect the independent operation of said shifter.

32, In printing telegraphs, a type-carrier, a -shifter
therefor, an operating magnet for said shifter, a set of
stops for variably arresting the shift of said type-carvier,

a set of operating magnets thel_ efor, a series of controlling
arranged to-

circuits and -stop-actuating magnets, each
effect the b_uerati__tm of said shifter magnet, a separate ¢on-
eircuit for sald shifter magnet and electrical

and s:rup-d(:tuatm” II].«.I“‘HE‘D-:

CIIARLES 1. KRUM.
- W:tne%u, .
ALBERTA Aimmmh, -
I{annry 1. (:r“wl'._

mdﬁpendently closing the enelgmmg EllCl.llt of .

a type-carrier,' a pair af‘_
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