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_ To’ all ‘whom it may concern: . 
~Beit known that I, ARTHUR R. BULLOCK, 

a citizen of the United States, residing at 7 
Cleveland in the county of Ouyahoga and 
State ‘of éhio, have invented a- certaln'new 
and useful Improvement in Electrically 
dOperating Printing Devices, of-which the 
following is a full, clear, and exact descrip 

- tion. ' > 

.10 This invention relates to a mechanism for 
automatically causing the selectionof print» 
ing elements according to a predetermined 
relationship. ’ 

The invention herein disclosed i ,applica-I . 
ble to linotype ‘machines, typese ting ma- ’ 
chines or snnilar machines, ‘as Well as to 

‘ printing machines such; as typewriters and 
- similar machines. 
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‘ sired legend. ~ 

' its is well 
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For purposes of disclosure, I will de 
scribe my invention as applied to a type? 
writing machine, but this orms no limita 
tion upon its other uses. , ' 

Generally speaking, his invention, ‘as ap- ' 
plied to typewriters,‘ has forv its object to 
provide atypewriter, which will automati 
cally write predetermined legends, such as 
‘words, phrases or sentences, all‘ of which _ 
will beeffected by making a proper connecs 3 
tion to put in operation the mechanism for 
operating the type bars to produce the de-' 

known in every business, there , 
are certain features which may be termed 
“stock phrases”., For instance, such phrases 
as “Dear, Sir”, “Gentlemen”, “Yours truly”, 
and many othersv arevpracticallzy ‘all stereo‘ 
type’ in ‘form. There are also many business‘. 
letters which are ‘practically uniform, ex" 

‘ ' cept that there’might be slight changes"re-_ 
40 

a form. Good custom and business etiquette n‘. 

50 

latin'g to dates_.uprices' or ‘similar matter. -_ 
‘But it ‘is-however‘, considered bad business . 

form tosencl out these letters as aprlnted‘u 

demand that a typewritten letter be ,sent, ‘ 
and therefore there‘ is in many businesses a, q 
needless waste ot'time and energy in “prepare 1 
ing such letters by ordinary manual meth-L 
'ods. A ' 

By this‘ invention the loss of time ‘and’ 
energy incident to such letters as well as ex 

' pense may be largely eliminated, for ‘the 

‘.55 

' - ., typewriting can be made ‘largely automatic 
in the writing of the various stereotype parts 
of the letter, stopping at such time as neces 
saryv for‘ the ‘operator to insert the special 

~ ELncrnIcaLLY-orEnArmeYranvrmeiDEVICE, 

, Speci?cation of retirement. ‘Patented Aug. 13,1918; 
3 Application ?led April 24, 1913.. Serial No. 763,200. ' ' 

item or matterand ?nally producing a-?n- I 
ished. letter largely, or perhaps wholly auto 
matically written, yet presenting all the 
features of‘a‘ manually typewritten letter. > 
Another feature of a machine of this char 

acter lies in the fact that the stenographer _’ 
or operator is saved a large amount of need 
less labor, thereby‘ making it possible for 

time,_and to do it more‘ e?iciently. ' 
the operator _to do more work in ‘a given ‘ p 

‘65 
I- am aware that it has been proposed to ,_ 

place, the type letters of a word or phrase 

cause the words or phrases to be printed by 
the one‘operation of the type bar. My de 

of ‘limited extent upon a single ‘type bar,‘ _ 
so that an operation of the singlebanwill 

70' 

vice di?'ers from such constructions in that ‘ 
the individual type bars. carrying the let 
ters composing the legend are operated; suc 
cess'ively and in proper sequence. ‘ 

‘As will readily be seen‘ this automatic ' 

75 

writing may, not only be a word or‘phrase, , 

multiplied to- any extent. , 
‘One particular advant ge of producing 

but a sentence- or aisuclcessionof. sentences , 

80. 
such automatic t'y'pewriting by. the instru-J . i. 
mentality of a typewriter. lie'sjin ‘the fact 
that all the peculiarities time particular machine appear [throughout the automati- ) 
.cally written part, so that there will be no 

' typographical differences between the auto'-. 
matically writtenlpart and the‘hand ‘writ 
ten part. 

85 - 

.Furthermore, the machine ‘of ‘this inven-V ? 
tion malfres it possible to cause the type to 
make. impressions vof varying strength, 

90~ 

thereby more clearly simulating the manu- ‘ 
ally written part, vfor it is very well'known ' 
that in manually'written letters “all the i1n~ 
pressions of the letters are not of equal 
strength, due to the fact that the operator 
doestnot press all the keys with equal pres 
sure, 
"Generallys‘peaking, theinvention may be -' 
saidfto comprise the elements and combi 
nations‘ thereof set forth in the accompany 

,95. 

100 

mg claims forming a part ofthis speci?ca? _ 
tion, ' - . - 

- Reference should be had to- the accom 
panying drawings, in which Figure 1 'is a 
side elevation with portions insection of a 
form of typewriter embodying my invention. 
Fig. 2 is a rear elevation of a portlon of 
the mechanism of my invention.. F1 . 3 1s 
an 7 elevation vof certain relays emp oyed. 

105 



' switch button‘ 

' modi?ed form 
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Fig. 4. is a. top plan ‘view of the keys or 
to make the inaugural elec 

trical-connection. Fig. 5 is a'rear elevation 
similar‘ to that shown in, Fig. 2, but of a 
modi?ed construction. Fig. 6 is a side eleva 
tion of a disk and contact bar such as shown 
in Fig. 5. "Fig. 7 is any enlarged view of a 

of legendudisk. Fig. 8 is a 
diagrammatic illustration of the electrical 
connections between the motor and battery. 
Fig. 9 is a dia ram of electrical connections 
between the attery, ty'pe—bar solenoids, 
the distributer board and a legend disk. 
Fig. 10, is a diagram of the electrical con 
nections'between the battery relay. and time 
switch which holds the relay circuit closed. .' 
Fig. 111 is a diagram of the electrical eon-‘ 
neetions between the various instrumentali-' 
ties of mydeviee, and a single battery when 
a- single. legend di‘skis used, Fig. 12 is a 
diagram similar to Fig.-1_1,-_except that two 
legend disks'are used. Fig. 13. is an eleva 
tion with portions ‘iii section of one part 
of the machine. . f - ' 

In Fig. 1 there is illustrated a double key 
board'ftypewriting machine, the construction 
of which for the purpose of this invention 

‘ may be of ordinary and usual type and in. 

. 30 

85 

40 

- which 

. board 

eludes a basal,‘ carrying-a track 2 upon 
which I 

in turn ‘carries aplaten ,4. The key-' 

bars represented'generally at .6. The mount 
of the type-bars“, as well as-the mechanié 

cal connections between the type-bars and 
the'keysis of usual construction. -‘ 

I There are aset of solenoids, one of which 
is represented at 7 in Fig. 1. In this par 
ticular instance, 

~ . corresponds to the number‘ of characters or 
‘ keys represented in- the vkeyboard. Each 

'45 
solenoid is of‘ ordinaryconstruetion and is 
provided with a hollow central portion, into 
which may slide a permeable core 8. The 
core of each solenoid is connected in the 
present instance directly with one of the ‘I 

, . keys, by means ofa link such as illustrated 

50. 
at 9, in; Fig. 1. I - . , . _ 

The particular showing of the connectlon 
between the solenoid I cores,‘ and the key 
board is‘butIby way of illustration, and no ‘I _ .1 _ 

n Mounted upon the disk 12v is an arm 14, ' particular claim~ is made to this‘vfeature. 
, The important .faetin' connection with the 

65 construction is that’ the ‘operation. of the 
cores of the solenoid will effect a movement 

I . of the corresponding type-bar to which it is 
mechanically connected. . e _. I 

From the construction as just described, 
it will be. clear that when any solenoid 1s 
electrically energized, it will cause a move 

765 

-ment of its core'i'nto the solenoid. vThese 
_ cores are _ I’ 

Iditions, they will extend onlya short dis 
tance within the solenoid sothatthecores will ' 

placed so ‘that‘under ordinary con 

is ‘mounted a traveling carriage 3, 

_ is represented at 5, and is connected - 
. by ‘suitable link elements with a nestgof type 

the' number of solenoids, 

' 1,275,657 ‘ 

be moved farther into the solenoids, as the 
various solenoids are energized. This move 
ment of the core into the solenoids produces 
the movement of a corresponding type bar, 
which will in turn produce an impression 
‘upon ‘the platen, " ' 

Each solenoid has 
thereof connected in 
of electrical energy, while the other end of 
the ‘sanding thereof is ‘electrically connected 
to a distributing board, as shown. at 10_ in 
Fig. I. This board is a platform provided 
with projecting posts, one of which is repre 
sented at 11, and to the proper posts there 
is connected the solenoid winding. ' 
At 12, in Fig. 1, there is represented what‘ 

I I term a legend disk. ' In the particular form 
of the invention shown, this disk is secured 
upon a proper base.‘ Upon one surface of 
the disk there is provided a- series of contact 
points, represented at 13, which may be of 

3 any desired construction, and suitable elec 
trical connections are made‘ between the 
,posts 11 of the distributing board and the 
contacts 13,.to spell out the particular word, 
phrase or sentence which it is desired to an 

For instance if it be de ‘ toma-Itically write. 

words—.—“Dear Sir,” the sired to write the 
?rst contact 13“ will be connected to the dis 
tributing board, and to the post thereon con 
nected tothe solenoid which operates the 
“D” type bar, and so on through the word 
“Dear.” To space the words, the'?fth con 

_ tact would be‘ connected through the dis 
tributing board with the solenoid which 
operates the spacer bar. The electrical con 
nection to effect the ‘writing of the‘ word 

. “Sir” ‘would, in kind, be just the same as 
that described, for-the word “Dear.” 

' If it be desired to capitalize the words 
“Dear’? and “Sir,” then the contact 13" and 
the proper'subsequent contacts would also be 

one end of the winding‘ 

70 

parallel with a source . 
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_ electrically connected through the distrib~ - 
.utingboard with the solenoids which oper 
ate thekeys carrying capital “D” and capi 

.“S.” I . ' ’ I 

Of course it will be understood that in 
the event this invention be applied to a sin-‘ 
gle keyboard machine,‘ the contact 13“ and 
the. sixth contact therefrom ‘will be con 
nected to the solenoid vwhich operates the 
shift key. > 

the same being secured upon ‘the shaft 15 
which extends through the ‘central portion 

Itof the disk. Preferably the arm 14 is ill- 
'sulated from the shaft, and merely pal-takes 

I of its rotary motion. At the outer part, the 
armis provided with a portionwhich may 
‘engage with the contact-13, and near its " 
mner portion the‘ arm is provided with a‘ 
contact which'engages with a ring 16 of 0011-‘ 

I'ducting material, which ring is ' mounted 
upon the disk. This ring is electrically con 

I nected with the source of electrical energy. 
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blage of instrumentalities which. have just i 
been described may bev dlagralnmatically 

1% 

Leaner? 

The electrical connections for the assem 

illustrated in Fig. 9, and from this it will 
be seen' that as the shaft 15 is turned, the 
arm is will successively contact with the‘ 
various contact members 13, and in so ~doing , 
will complete the electrical circuits through 
the particular solenoidsv which arev connected 
with thecontacts upon the legend disk, and 
the solenoids will in'turn operate their cor 
responding type bars.- I. ' v > 

I lit is my intention to use aseparate legend 
disk carrying contact members tolwrite a 
single line or portion thereof; - 

lln Fig. ,2 T have shown a series of disks 12' 
an'cl'each of-these disks may be electrically 
connected. with the solenoids to cause ‘the 
‘automatic writing ofi'a line or fraction 
thereof,- . - - , 

As before stated, the'arms 14 are ‘mounted 
upon a shaft 15, and this shaft is at its end 
journaled in standards 16. Atone end of 
the shaft, there is‘ rigidly mounted a plate 
17 , of permeable material, which is mounted 
opposite to a plate 18 also of permeable ma-_ 
terial. This plate is carried upon one end 

' of a shaft 19 which at its opposite end car 

35 

.40 

till 

b5 

lit) 

ries a‘ gear wheel 20., The shaft itself is 
‘mounted in, a standar'd?l. ’ ' 
At 22 there is represented a motor, which 

upon its shaft is provided with a small gear 
wheel 28, meshing with the gear 20.‘ The 
motor may be run continuously when the 
machine is in operation, so that the disk 18 
is continuously operated. Suitable electrical 
connections may be made with a 'coil‘18“' 
whichis carried. by the‘ disk 18' and when 
this electrical coil is energised, the disks‘ ‘17' 
and 18 will-be ‘attracted to each other and 
the friction between the disks will be suili~ 
cient to cause the shaft 15 to rotate._ 

1‘ It will be seen from the foregoing de 
scription that it?is'necessary to maintain 
the electrical circuit between the' solenoids 

' and the contacts on the legend disks, so that 
the-circuit will be made at each contact 
point, and the relationship not be destroyed, 
as the arm 14 passes from contact point, to 
contact point. ' 

Ofcourse, the circuits may be maintained, 7 
it a switch be mechanically held closed by‘ 
the- operator, but this would be somewhat 
inconvenient, and therefore, I have provided 
a means for electricallymaintaming the cir 
cuits until the word, phrase, or sentence _be-~ 
ing printed is completed.v The mechanism‘ 
for accomplishing this result comprises a' 
circular‘ member 211, as shown in Fig. 1, 
which is carried by each, of the disks 12. 
~While this ring is circular in shape, it is 
not closed, there being a section'removed. 
The arm 14 ‘carries a portion which con 

i tacts withthis ring 524C. The ring is elec 
hh trically connected with lll?bWO-POlIlli] switch, through the coil V 

H 

which, duringllhc writing of any legend, is 
held 111 contact by a. relay which will pres 
ently be described. 

In Fig. 3, there is shown a series of re 
lays 25. ' The relays and disks correspond in 
number, so that each disk has its correspond_ 
ing relay. ' These relays are‘ of ordinary 
construction comprising a ‘spool coil pro- 
vided with a stationary permeable core 26, 
and above each core is a pivoted ari'nature 
27, which is provided with a depending arm 
‘28. This arm is in the path of a series of 
point switches, the arms of which are flexi~ 
ble, their inherent ?exibility normally hold» 
ing them from contacting .with eaclrother. 
"When, however, the relay is energized, and, 
the armature is "attracted toward the core, 
the arm 28 causes these switches to succes 
sively engage and thereby start the \iariou's 
instrumentalities tore?’ecting the automatic 
operation of the typewriter. , 5 
‘The arms Q9 and 30iorm the switch ter~ 

minals for the circuit which operates the 
magnetic clutch 17. and '18, shown in Fig. 3. 
‘The terminals 31 and 32 are. connected with 
the return circuit fronrthc arm 11' of each 
dish to the battery or sourceof power, while, 
the contactmembers 33 and 3a are electri 
cally connected in the circuit between the 
contact strip 24‘ and the'win'ding which on 
ergizes'the solenoid itself. Y ' i , 

It will readly be seen that the circuit be 
tween the solenoid winding and the contact‘ 
strip 9A cannot, be made- until the arm 14-. 
is in such position that the contacts‘, thereon 
may engage with the contact strip 24. Con 
sequently, it is necessary to provide some 
means forcausing an energization of vthe 
vwindings of the relay until thearm 1i and 
the contact strips 24 ,are in engagement 
‘T his is secured by providing a short circuit 
ing switch which shall place the windings 

“of the 'relay' directly in circuit with the 
source of energy' This particular switch 
may ‘conveniently take the form of a button, 
switch or' a‘ switch which may simulate the 
keys usually employed upon typewriters. 
The manner in which this key or switch is‘ 
electrically connected in the circuit may ‘be 
noted at 35, in Fig. 11. - - . - _ ' 

There will beas' many of these switches 
or.‘ keys as there are disks and relays, and 
these switches may be grouped as shown in 
Fig. 4, either in front of the keyboard, as 
shown‘ in Fig. 1, or at the side of the key 
board, or any other place-that. may. be con 
venient to mountthem. 'E'ach ‘switch key 
will be provided with a suitable designation, 
which will indicate to the operator’the par 
ticular legend which will be automatically 
written upon the pressure of the same. 

It will be understood that as the button 
switch 35 is depressed,‘ the‘ circuit from 
the battery or so'rice. of current is closed 

..the relay‘, which causes 
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the attraction- of the armature 27. ‘In its 
descent the armature ‘will cause the'succes 
sive closure of-the switches which are in its I 
‘path. ‘ The ?rst switch 'to be closed. will 
preferably vbe the one closing the circuit be 
tween the battery and the magnetic clutch, ‘ 
so ‘that theshaft'15 will immediatelyb'egin 
"to .turn. The next switch closed'will 'com 

to 

' operation, ‘While: the ‘closure of the third. 

‘ tact switch 24 and the winding ‘upon the re? 
lay.‘ However, the circuit through the re-. 15 

plete the return: circuit between'the move 
able, arm 14 and the source of current ‘of the" 
particular diskwhich is. to-be brought into 

switch completesthfe circuit between the con 

lay will not-be maintaineduntil the arm 14 
is in contact with the icontact strip‘ 24,‘ but 
as will be readily seen, the arm and the strip 

' 524 will contact 've'ry'shortly after the'shaft 
20 begins to turn, and when this takes place, 

current will continuously flow through. the 
. coil of the relay while the arm 14 makes a 

' sively engaging. the-various'contacts onthe , 
disk and causin the automatic operation of 25 

30 

at, 

410 

revolution, during which tim'e'it is'succes 

the type 'bars. en the shaft has ‘made .a 
completerevolution, the arm 14 passes from' 
contact with the contact strip '24, thereby 
breaking the circuit through the winding of 
the relay, and releasing. the armature 27,‘ 
which in turn permits the various switches 
‘which have heretofore been held- by the ar-_ 

‘ mature-to open and break the circuits which 
have been heretofore closed by‘their contact 

, It will thus be seen that‘ although 'all the . 
arms carried by the shaft 1‘5'will rotate, yet 
v'the'circuits will be closed only through the 
partic'ular'disk whose' relay has been enerj 
gized by making electrical connections, by 
pressing'the proper starting button. 
" The showing in Fig.11- diagrannnatically' 
represents the electrical connections between 
the‘ source of energy-the solenoids,"distribut 

‘ ing board, magnetic clutch, legend disk and 

50 

relay,..where a single disk is used. 
“Fig. 12 illustrates the electricalconnéctidn 
between the same‘ ‘instrumentalities except 
that two legend disks are shown, ‘and it *will 
be apparent that the samefelectrical-"com‘ 
nection will be employed in using. three or 

1 more disks, asisuggested in Fig.‘ ‘12. -' 

515. 

tion- of the device'heretofore.explained. '- In. 
this‘ vmodi?cation, the. legend. disks are" 
mounted directly-upon a‘ shaft'so as to turn _ 

_ therewith, while 'the contact arms are sta 

a 

tionarily fmounted. This‘form- of the in 
vention permits various~ disks bearing differ; 
ent legends to‘be put on or‘removed from 
theshaft, -‘ _ p - > . . 

‘ In this form of theinvention, a‘ shaft 36 
is provided with a series lof grooves‘which 
extend ‘substantially throughout the length‘ 
of the shaft. The shaft is ofinsulating Ina-1. 
v,terial and in the bottom of each groove?there 

I typewriter, 

form.‘ of my invention. ' i. ‘ 

1,275,657 I‘ 

' is a strip of conducting material. This 
strip extends'throughout the length of thev 
shaft and is electrically connected- with ‘one 
of therings 38. j These rings 38 are of 'con-. 
‘ducting material,'_ and are insulated from 
each other, making contact only with one of 
the conducting strips 37, as heretofore ex 
plained. Upon. each ring, there bears" a 
:brush 39,- and each brushv is connected with 
one ‘of the posts 11v ofthe distributing, board. 

It will'beunde'rstood that there area suf 
ficient number of rings 38 and grooves in 
the shaft to correspond with the keys of the 

d upon which the invention is 
use . ' ‘ ~ ' ' 

‘ vEach legend disk‘tis represented at 40, will" 
be provided with a serles of inwardly ex?‘ 
tending‘ prongs or ‘teeth 41, .which will be 
of proper form and ‘size to ?t'within-the 
grooves‘ and?contact with the strips of con 
ducting -ma_teria‘l ‘ 37. 7 ‘These projections '41 
are of ‘conducting material, while the body 
of the legend disk is preferably of non-con-' 

70. 
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ducting material,‘ wherefore these various . 
projections 41 will be, suitably insulated 
from each other. . ' . ' 

Each of the projections 41 is electrically 
connected with .a'corresponding binding 
post 42, and there are in, number binding 
posts corresponding with‘ the number‘ of 
projections 41, or in other words, the bind~ 

90 

96 

ing posts correspond in "number with the ' 
keys of the typewriter. There is also a series 
.of-binding posts. upon each disk 40, as rep 
resented at43, 'Thesecontact'members ex 
tend through the‘disk and project up n the 
face thereof. ,. The inner ortions o ‘these 

' members 43 are‘ connectedln a suitable man 
"ner with the'binding posts 42, the connec 
tion being such'as will automatically pro 

100 

105 
duce the operation of the type bars in proper - 
sequence to print the desired word ,or legend. 

‘ Of course care must be taken that the disks 
be assembled in properrelation tothe'shaft, . 
that is'that the projections 41 of the disks 
shall seat in the proper grooves in. the 
shaft. ., , .k . p . 

Each one of these disks 40. is provided 
with the circular contact strip 44 which is 
similar to the contact strip 24,.which has 

i k . heretofo’re'been-described. . 

In Fig. 5 there is illustrated "a'modi?ca- . 
which is stationarily mounted adjacent ea'c 
legend disk,-this arm being. in proper posi 

‘At 45 there is represented a contact an}: 

.tionito contact withthe row‘ ofcontactjs 43, 
and- also being ‘provided with a contact 
which engages _w1th',a_'c_irc'ular ring 44,— 
these last mentioned electrical connections 

115 

120 

being the ‘same as those which have hereto~ I 
fore been described with respect to the other - 

'At 46. there is shown a magnetic'clutch ar 
rangement which ‘is of the same construe: ' 
t'ion asv that which has heretofore been ex 
plained, and the. _'operation of" this clutch 

125 
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names"? 

is suchas to cause the shaft to turn, and 
with it the legend disks. . 
The operation and the electrical circuits 

for the operation of the modi?ed form of 
device which I have just'desc'ribed, are the 
same as that described in connection with. 
my ?rst form oi? machine. ’ 
Having described my invention, I claim: 
1. In a machine of the character .de-‘ 

scribed, ‘the combination with. a plurality of 
symbol carrying members of electrical 
-means, including a movable contact member 
for automatically selecting and operating _ 
in proper sequence'a plurality vofvsaid sym 
bol carrying members. , 

2. In an automatic printing machine, a 
vplurality of symbol carrying members, elec-Y 
trically actuated means for operating said 
symbol carrying members individually, a 
legend member havin a series of contacts, 

’ , each of said. contacts" eingelectr-ically con-. 

25 

30 

nected to .a' separate means for operating 
the symbol carrying member, a contact-mean 
ber adapted to successively engage the afore 
said contacts, and a ‘ source of. electrical 
energy connected in circuit with the con 
tact member, and aforesaid electrically 
actuated means for operating the symbol 
carrying members. I v 3 

3. In an automatic printing machine,‘ a 
plurality of symbol carrying members, elec 
trically ‘actuated means for individually op-_ 
erating said symbol carrying‘ members, a 
legend member having a series of contacts, 
each contact being electrically connected to 
a separate means for‘ operating-the symbol 
carrying members, a contact member adapt 

' ed to successively engage the said‘contacts, 

40 
the said contact member and legend mem~ 
ber being relatively movable, and a source 

> .of electrical power‘ connected in series with 
the contact member and‘ in parallel with the 
means for individually operatingthe sym 
bol carrying member. 

Al. In a'typewriter, the combination with 
‘plurality of type bars, andmeans for oper 

50 

a-ting said ty e bars, electrically operated 
means for ' dividually operating saidtype' 
bars, a- legend disk having a series of con 
tacts thereon, said contacts being individ 
ually electrically connected to a separate 

. electrically operated means for" operating 

55 

the type bars, a contact member adapted tov 
successively engage the said contacts," the 
said contact member and legend disk being 
relatively movable, a source of electrical 
energy connected in series with the contact 
member, and in parallel with the means for 
individually operating‘the type bars. 

j to 

' plurality of solenoids, a member adjacent . 
. each solenoid which is adapted to be moved 
- as the solenoid» is energized,-means ‘connect 

eta sing each of thesaid-members withanindiv 

‘5. In -an»automatic printing machine, a 
plurality of symbol carrying members, a 

vidual symbol carrying-‘member, a legend’ 
member provided with a series of contacts, 

_ said contacts being each'connected with the 
windings of a separate solenoid, a contactv 
member adapted to ‘successively engage the 70 
aforesaid contacts, the said contact member ' 

' and legend member being-relatively 'mov-' 
able, and a source of electrical'energy con 
nected in series‘ withthe contact member‘ 

' and in parallel with the windings upon the 
solenoids. " _ - I j - . . 

6. In a typewriter, the combination with 
a plurality of type bars, a plurality of sole- ‘ 
noids, a member adjacent each‘ solenoid and 
adapted to be moved as its solenoid is ener-p 
gized, operativev connections between each 
of said members, and an mdivldual type bar, 

75 

80 

a legend disk having a series-of contacts, ' 
each contact being electrically connected 
‘with the winding?upon one of the solenoids, 

_ a. contact, member adapted to successively 
85 

engage the said contacts, the said contact» I 
member and legend disk being relatively 
movable,‘ and a source of electric energy _‘ 
connected in series with the contact member 
and in parallel with thewinding upon each 
solenoid. ' - 

90 

7; In an automatic; printing machine, a 
plurality of symbol carrying members, a 
plurality of solenoids, each of said solenoids 
being provided with a ‘movable central core, 
means connecting. each of said, cores with 
'an individual symbol carrying'member, a 
legend member provided‘ with a- series of 

I contacts, said contacts being individually 
connected with the windings of a separate 
solenoid, a contactmember adapted to suc 
cessively engage the aforesaid contacts the 
said contact member and legend member be-_ 
ing relatively movable, and .a source ‘of elec 
trical energy connected. in series with the 

'95, 

me 
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contact ‘member and in parallel, with the _ 
windings upon each solenoid. v a 

' -8. In a typewriter, the combination with-a 
plurality'of type bars,‘ aplurality?of sole 
noids, each solenoid being-‘provided with a 
movable core, operative connections; between 
each core ‘and 1 an individual type‘ bar, a 
legend disk having a series of contacts, each 
contact being electrically connected‘ with the 
winding upon one of the solenoids, a contact 
‘member adapted to successivelyengage'the 
said contacts, the said contact .member and 
legend disk being. relatively movable, and a 
source of electrical energy connected 1n series 

110 

1151 

.120 
with the contact membenand in parallel 
With-‘the winding upon each solenoid. . 

9. In a typewriter, the combination ‘with 
a plurality of type bars, ‘a plurality of sole- __ > 

v125 noids, a ‘member adjacent ‘each ‘solenoid 
which is adapted to be moved as its solenoid 
is energized, operative connections between 
each ofsaid members and an individual type 
bar,’ a legend disk stationarilynmounted, a 
plurality ofcont'a'ct members carri dby said. 150 
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disk, electrical connections between each of 
said disks and the winding upon one of the 
solenoids, a contact member adapted to-suc 
cessively engage each of the said contacts, 
means for causing said contact member. to 
rotate, and ,a source of electrical energy con 
nected with the solenoids - and with the 
movable contact member. 

l_0. In a typewriter, the combination with 
a plurality of type bars, a plurality of elec 
tromagnetic devices, each of said ' devices 
being operatively connected with a type bar 
so as to move the same when the device is 
electrically energized, a legend disk having 
a series of contacts, each of said contacts 
being electrically connected with the wind‘ 
ing upon one of the electromagnetic devices, 
a contact member adapted to successively 
engage-the contacts on the disk, and a source 
.-of electrical energy connected in series with 
the contact member and in parallel with the 
windings upon each of the electromagnetic 
devices. , a 

11. In a typewriter, the combination with 
a plurality of type bars, a plurality. of elec 
tromagnetic devices, operative connections 
between each electromagnetic device and a 
type‘ bar whereby the type bar will be op 
erated-as the electromagnetic device is ener 
gized, a plurality of legend disks, each disk 
having a series of contacts thereon, electrical 
connections between each‘ contact 011 the 
disks and the ‘windings upon one of the elec 
tromagnetic devices, a shaft, a plurality of 
contact members ‘carried by said shaft, there 
being one contact member adjacent each 
disk, said contact member being adapted to 
engage in succession the contacts upon the 
disk, means for rotating said shaft, a source 
of electrical energy connected in series with 
the contact member and in parallel with 
the windings upon eachof the electromag 
netic devices; ' ' 

'12. In a typewriter, the combination with 
a plurality of- type bars, a plurality of elec 
tromagnetic devices, each of said devices 
being operatively connected with one of the 
type bars, a legend disk, a series of contact 
upon said legend disk, electrical connections 
between each of- said contact members and 
one of the electromagnetic devices, a contact 
member adapted to engage each of the con 
tacts upon the‘. disks in succession, means 
for moving said contact member, a plu 
rality ofswitches, the closure of one of said 
switches causing the means for moving the 
contact member to operate, another of said 

, switches closing the circuit through the con 
tact member, a member adapted by its move 
ment to cause said switches to successively 
close, and a source of electrical energy con~ 
nected in series with the contact member and 
in parallel with the winding upon each of 
the electromagnetic devices. 

13.‘ In an automatic printing machine, a. 

games? 

plurality of symbol carrying members, elec 
trically actuated" means for individually 
operating said symbol carrying members, a 
legend member having a series 01‘ contacts, 
each contact being electrically connected to a 
separate means for operating the symbol car 
rying lllQllllX‘l‘S, a contact member adapted 
to;success1vely engage the said contacts, the 
said contact member and legend member 
being relatively movable, a circuit connected 
with a source of electrical energy, ‘and con 
nected in series with the contact member and 
in parallel with the means for individually 
operating the symbol ‘carrying member, 
means for closing the circuit, and means for 
holding the circuit closed throughout a 
printing operation, said means automatically 
opening the circuit when the printing is 
complete. 

14:. In an automatic printing machine, a 
plurality of symbol carrying members, elec 
trically actuated means for individually op 
erating said symbol carrying members, a 
legend member having a‘ series of contacts, 
.each contact being electrically connected to a 
separate means for operating the symbol car 
rying members, ‘a contact member adapted 
to successively engage the said contacts, the 
said contact member and legend member 
being relatively movable, a motor for cans- 
ing the relative movement beween the legend 
member and contact member, a circuit con 
nected with a source of electrical energy and 
connected in series with the contact member 
and‘ in parallel with the motor, and the 
means for individually operating the symbol 
carrying member, means for closing the cir~ 
cuit, and means for maintaining said circuit 
closed during a printing operation and auto 
matically opening the circuit, at the comple~ 
tion of the printing. 

15. In a typewriter, the combination with 
a plurality of type bars, a plurality of elec 
tromagnetic devices, each of said devices 
being connected with a type bar, a legend 
disk having contacts thereon, each oi? said 
contacts‘ being connected with the winding 
upon one of the electromagnetic devices, : 
movable contact member adapted to engage 
the contacts upon the'said disks in succes~ 
sion, means for causing said contact member 
to move, a source of electrical energy con— 
nected in series with the contact member 
and in )arallel with the-winding upon each 
of the e ectromagnetic members, said source 
of electrical energy also being connected in 
series with the means for causing the contact 
member to move, a plurality of: switches, 
one of said switches lying in circuit with 
the movable contact member, the other of 
said switches lying in circuit with the means 
for causing the contact member to move, a 
vmember adapted to engage said switches 
to cause them to successively contact. 

16. In a typewriter, the combination with 
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vtl' plurality type bars, a plurality of elec-' - 
tromagnetic devices, each‘ of said devices 
being connected with a type bar, a legend 
disk having contacts thereon, ‘each ‘of said 
contacts ‘being connected with the winding 
upon one of the electromagnetic‘ devices, a 
movable contact ‘member adapted to engage 
the ‘contacts'upon the said disks in‘succes: 
sion, means for causing said 'contactmember 
to move, a source of electrical energy con 

. nected in series with the contact member. and 

20 

in parallel with the winding upon each of 
the electromagnetic members, said source 
of electrical energy also beingp‘connected'in - 
senes with the means for causing the con-‘ 
tact member to mo've,‘a plurality of switches, 
one of said switches lying in circuit with 
the movable. contact member, the other of 
said switches lying' in circuit with the means 
for ‘causing the contact memberv to move. a 

‘ member-adapted to engage said switches,'to 
' 1 cause them to successively contact, and 

25 

40 

means‘ for retaining the member which en‘ 
gages the said switches to holdsaid switches 
closed while the contact'member successively 
engages the contacts on the disk. - 

. 17. .In a typewriter, the combination with 
a plurality of type bars, a pluralityhof elec 
tromagnetic devices, each , of ‘said devices 

30f _ 

‘ disk having contacts thereon, each of said 
contacts being connected with ‘the WlIlCllIlg'l 
upon one of the electromagnetic devices, a 

being-connected with a type bar, a legend 

movable -' contact member adapted to con~ 
nect .the contacts upon the said disks in suc-. 
cession, means for causing said ‘contact 
member to move, a source of electrical energy 
connected in series with the contact memé 
her and in parallel with the winding upon 
each of the electromagneticmembers, ‘said 
source of electrical energy also being con 
nected in series with the means fo‘rlcausing 

- the contact member to move, a plurality 

45 
‘of switches arranged adjacent each other, one 
of said switches lying in circuit with the 
movable contact member, another of said 
switches lying 1n circuit with the means 
for moving. the contact member, a relay, an - 
armature adapted to be moved as the relay 

is energized, said armature by its movement 
being adapted to engage the said switches 
to close the same, said relay being ‘elec 
trically connected with the source of elec 
trical energy, and means for closing the 
‘circuit through the said relay.‘ f - . 
‘_ 18. In'a typewriter, the combination‘ with 
a plurality of type bars, a plurality of elec 
tromagnetic devices, each of said‘ devices" 
being operatively connected with one of the 
type bars, 'a legend disk having a series of 
contacts thereon, each contact being elec 

' trically‘ connected with the winding upon 
‘one of the electromagnetic devices, a seg 
mented contact‘ strip carried by, said disk, 
a movable contact m'ember'adapted to ~suc 
cessively engage the said contacts, and also 
to‘ engage with the segmented contact ‘strip, 
means‘ for moving said ‘contact member, a 
'source ofelectrical- energy connected in 
series with the contact member,‘ also with 
‘the'means ‘for causing the 'moving-of the 
contact member and- with the segmented 
contact strip, said ,source of electrical 
energy being connected in parallel with the 
-windings upon the electromagnetic devices, 
a relay, an armature for said‘ relay, a plu 

_ rality of switches lying in the path of move 
ment of'pthe armature, one'of said switches 
being connected- in series with the movable 
‘contact member, another of said switches 

. being connected in series with the means for 
causing the movement of the'contact mem 
ber, and another of said switches being con 
,nected inseries'with the winding upon this 
relay, a switch‘ for directly connecting the 
winding‘ upon the relay with the source of 
electrical energy, whereby the armature of 

- the‘ relay is depressed and the aforesaid 
switches ‘are closed, the armature being re 
tained in depressed position while the con~ 
tact member successively engages the con~ 
tactsv upon the legend disk. 
In testimony whereof, I hereunto a?ix my 

signature in the presence of two witnesses; 
ARTHUR R. BULLOCK. 

Witnesses: , ' 

N. C. HUBBARD, 
A. J. .Hunsoiv. 
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