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MORKRUM COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION. 

PRINTING-TELEGRAPH. 

1,305,225. 
Original application filed November 29, 1909, Serial No. 530,455. 

Serial No. 177,838. 1917. 

To ?till thoir, it in ( / ?on rip: 
IBe it known that I, CIA RIEs . ISI: U \, 

and IIowARD L. KRUM, citizens of the 
United States, and residents of Chicago, 
county of Cook, and State of Illinois, have 
invented certain new and useful Improve 
Inents in Printing-Telegraphs, of which 
the following is a specification. 
The present application is a division of 

an earlier application filed by us in the 
United Stites Patent Office November 29, 
1909, Serial No. 530,455. 
The present in provement relates to print 

ing telegraphs and more particularly to re 
ceiver's for printing telegraphs and seeks 
to provide improved means whereby a char. 
acter signal may be received at the time 
the character corresponding to a preceding 
signal is being printed. 
The invention consists in the features of 

improvement hereinafter set forth, illus 
trated diagranamatically in the accompany 
ing drawing, and more particularly pointel 
out in the appended claims. 
The drawing illustrates diagrammatically 

the circuits and apparatus of the improved 
receiver. 

\ line contic 1 { } 3 (extends from the di:- 
tant station through opposed coils 14 of a 
line relay R. A branch of a conductor 19 
extends from a local battery 20 through 
another pair of opposed coils 22 of the line 
relay R to ground. The coils 22 balance 
each other and normally hold the relay 
armature * in central position between two 
contacts 24. The characters are represented 
by permutations of a definite number of 
line impulses of opposite polarity and, in 
accordance with the preferred plan, each 
character or complete signal is represented 
by a particular permutation of 5 positive 
and negative impulses. A line impulse 
passing through the coils 14 of the relay 
R° weakens or neutralizes one of the coils 
22 and strengthens the other and the relay 
armature r is shifted into engagement with 
one or the other of the contacts 24 in ac 
cordance with the polarity of the impulse. 
A conductor 23 is connected to local bat 

tery 20 through a normally closed unlock 
ing switch V and conductor 19, and like 
wire 19, is shown in heavy lines and has a 
number of branches. Armature r", when 
slifted connects conductor 23 to one or the 
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other of a pair of conductors 25. The flow 
f current through conductors 25 selec 

tively controls a set of selecting relays W. 
W. W. W. and W. In the arrangement 
shown, there are two relays W. W. W. 
and W, and a number of pairs of transfer 
switches u, u, u' and at are operated re 
scctively by relays U1, U2, IT and U to 
successively connect the selecting relays W, 
W. W., W and W5 to conductors 25 as the 
impulses of the permutation are received. 
The switches at' of the transfer relay UT 
are connected to the main local conductors 
25. The switches at' of the second transfer 
relay * are connected by conductors 
26 to the normally disengaged contacts of 
switches it. Similarly, the switches of the 
third and fourth transfer relays are con 
nected to the normally disengaged contacts 
of the switches of the preceding transfer re 
lay by conductor's 26. A pair of branch con 
ductors 31 and 31 lead from the nor ally 
engaged contacts of the first pair of transfer 
switches i' to the coils of the relays W', 
a normally closed switch at being inter 
posed in each of these branch conductors, 
and the second, third and fourth pairs of 
selecting relays W. W.8 and W are simi 
larly connected to the normally engaged 
contacts of the transfer switches u, u' and 
at respectively, by pairs of branch conduc 
tors 32 and 32. 33 and 33, and 34 and 34. 
Each selecting relay opens the normally 
closed switch as in the circuit of the other 
relay of the same pair, so that, when any one 
relay is operated, the circuit of the other 
relay of the same pair is opened. A fifth 
pair of branch conductors 35 and 35' are 
connected to the normally disengaged con 
tacts of the transfer switches u?. 

Each of the selecting relays operates a 
pair of locking switches 0° and at that are 
connected to the battery wire 23. The con 
tacts of the switches at are connected to 
the coils of the respective relays so that, 
when any one of these relays is energized, 
its circuit is held in closed condition. The 
switches no of selecting relays at are con 
nected by conductors 36 to the coil of the 
corresponding transfer switch relay U, so 
that, when either of the relays Wis oper 
ated, relay U is also operated and its cir 
cuit, held in closed condition to shift switches 
it and hold then in shifted position. In 
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it similal' manner, the operation of either 
the of the pairs of selecting magnets W’, 
W*, or W energizes the corresponding 
tr; Isfer switch relay U, 3 or U. The 
rainch conductor's 31, 32, 33 and 34 have 

extensions 31', 32’, 33', and 34'', leading 
to the contacts of a set of switches X of 
: relay X. IFor the sake of clearness, all 
of the relays are show i as groundled on 
one side, but it will be inclerstood that, if 
clesired, they could be connected to the local 
lattery 20 by a suitable return wire. 
The first impulse of any perinutation cner 

gizes line relay R* and shifts its arinature ' 
in one or the other direction. Current will 
flow from local battery 20 by conductor 19, 
orially closed unlocking switch V, battery 
wire 23, arafure ?' to one of the main co 
ductors 25, thence by olie of the switches 4, 
it one of the branch conductors 31 31, 
through the switch w' therei, to the coil of 
the or the other of the first pair i? selecting 

relays W. and then back to local lattery 20 
through the ground or by a si italle reti I'll 
wile. If the first line i pulse is positive, 
the selecting relay W in branch only tor 
31' is energized and if negative, l'elay W' in 
the branch conductor 31 is energized and 
this branch conductor, together with its ex 
tension 31 thereof is locked in closed co 
lition at this point. The operation of either 
of the relays W. shifts the correspotling 
switches u', at and us". Switch us cuts out 
the other relay of the pair and switch us? 
closes the locking circuit front battery wire 
23 through the coil of the selected relay and 
this circuit is held closed independently of 
the line relay R°. The switch it of either 
of relays W, closes the local battery circuit 
through the first transfer switch relay U by 
connecting the battery wire 23 to conductor 
36, and relay U then operates the transfer 
switches u to disconect the first pair of 
branch concluctors 31 and 31 from the inlain 
conductors 25 and connect the second pair 
of branch conductors 32 and 32 thereto 
through the second pair of transfer switches 
u? and the conductors 26 that lead from 
the normally disengaged contacts of the 
switches u'. 

In a similar manner, the second line im 
pulse shifts the line relay armature r in one 
or the other direction and closes the local 
operating circuit from the battery wire 23 
and armature ?' to one of the main conduc 
tors 25 to one of the switches u', theince by 
one of the conductors 26 to one of the 
switches u” and by branch conductors 32 or 
32' to one or the other of the second pair of 
selecting and locking relays W which is 
thereby operated and its circuit locked in 
closed condition. The operation of either 
of these relays operates relay U and dis 
connects the branch conductors 32 and 32 
from the main conductors 25 and connects 
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the branch conductors 33 and 33 thereto, so 
that the third impulse of the perii utation 
operates either one of the two lagnets W: 
and locks its circuit in closed condition. 
Silliarly, the fourth illupulse sclects one of 
the relays W. The fifth inpulse selects one 
of the branch conduct ol's 35 or 35'. The so 
lecting and locking relays or magnets thus 
("Of itect Oile or more of the extension (clic 
tor's 31, 32, 33' and 34' and one of the 
conductor's 35 or 35 to the local battery 2?) 
is the signal is received, and the flow of cur 
'ent through the selected conductor's con 
trols the printing mechanish. 

Preferably, as set forth in the application 
of IIoward L. Krum, filed May 31, 191(, 
Scrial No. 564,120, the set of transfer-switcit 
and selecting relays are tied to operate in 
Sychronist with the speed of raisissio 
if the sil'ceeding it pulses of :uily crit:- 
tion or signal. That is to say, to signals 
is 'e lidly translitted witlott pulses; o' 
Irel: bctween sticceeding line in philses, 
: lild, When the operation of the elector is 
iiitiated by the first impulse of a permit. 
tion, the selecting and locking relay are sile 
cessively connected to the line relay as the sticceeding impulses of the pe'alitation are 
received and in synchronish there with. 
The printing mechanism comprises a type 

wheel II innon inted on a short vertical shaft 
i. The latter is connected by an arm p airl 

link 2' to the core P of a striker magnet 
P. When the type wheel is ossillated by 
11 agrict I, the ari P' opens a normall 
closed switch r" and thereby opes a locking 
circuit for the printer. The witch is als, 
shifted by a release magnet IR. The type 
wheel is rotated by a shaft flaving a pilio; 
l thereo) nicshing with a segret i on : 
shaft it. Crank arms 7 on the shaft are 
connected by links it to the cores I of a pair 
of magnets L and L' which rotate the shaft, 7 
it opposite directions. Operating magnets 
S, S and Geffect the letter space, carriage 
return and line space operations respectively 
of the printer, and a pair of magnets. H 
and H control the capital and figure shift 
mechanism. 
The operation of the printer is effected 

by a set of controlling or actuating devices 
which correspond to and are in turn con 
trolled by the set of selecting and locking 
relays W1, W., W., W. and W. Relay W. 
controls a switch operating armature W. 
The other locking relays control a set of 
magnets N' N, N and N, the cores of 
which actuate switch operating members n." 
and are connected by links in to a set of 
oscillating selector plates or disks n', n., n. 
and 2' on the type wheel rotating shaft l. 
A drum n' axially movable on the shaft l, 
carries a series of pins m, which are yield 
ingly held in place by springs in that en 
gage collars m thereon. The drum is 

70 

75 

80 

90 

95 

00 

05 

0 

15 

120 

25 

SO 

  



() 

5 

2 s 

40 

is () 

65 

1305,225. . . 

shifted by a lever in to project the stop 
pins through holes in the selector plates and 
into the path of an arm M on the shaft d. 
In any setting of the selector lates, which 
are controlled by the first four impulses of 
each signal or permutation, two pins on op 
posite sides of the arm M are projected, and 
the type wheel actuating shaft l is then ro 
fated in one or the other direction in a '- 
cordance with the polarity of the fifth in)- 
pulse of the signal, until arrested by the 
engage ent of the arti with one of the pair 
of projected pins. Lever ) is connected by 
it link i' to the core of an operating inag 
net M. The lever also controls a pair of 
contacts i' and in. 
The details of the printer are more fully 

set forth in the above noted application and 
iced not be more fully described here. 
The four conductor's 31', 32', 33' and 

3 '' are connected to the set of switches X 
and, as describcd, are variably selected ly 
the first four impulses of any periutation. 
Switcles X are contected respectively by 
conductors 36' to the magnets N, N, N' 
and N', so that the variable operation of 
the relays W. W., W. and W* variably se. 
lects these operating magnets to effect the 
different settings of the selective plates or 
disks n', al., n and n'. These magnets op 
erate normally open locking switches a con 
nected to the coils of respective magnets and 
the contacts of which an 'e connected to a 
branched conductor 37. shown in heavy lines 
in the diagraul. This conductor forms a 
printer locking circuit and connects differ 
ent parts of the printing apparatus to the 
local battery 20 through the normally 
closed unlocking switch - and the battery 
wire 19. When one of the operating ag 
nets N, N', N” and N is energized, this 
locking circuit is closed through its coil 
fro) in battery 20 through wire 19, unlocking 
switch ', conductor 37, switch in of the 
selected magnet to the coil thereof and 
thence by ground or by a suitable return wire 
back to battery 20. If the first impulse of 
any permutation is negative, the first operat 
ing magnet N is energized and selector 
plate in moved to shifted position. If the 
first impulse is positive, magnet N is not en 
ergized and plate n' remains in normal po 
sition. Similarly, the other selector plates 
n°, n° and n are moved to shifted position 
or left in normal position, in accordance 
with the polarity of the second, third and 
fourth impulses of the perimutation. 
Magnets N, N, N and N also control a 

contracted fan circuit to select any one of 
a series of conductors 41, 42, 43 and 44 
through the medium of a set of switches gy', 
y, y' y' and y. Switch y of magnet N 
is connected by a conductor 38, to switch 
arm n" that is brought into engagement 
with its contact on by the operation of 

3. 

pin shifter Iagnet M'. Switc.) y' of ag 
tet N is connected to the nor inally eligiugel 
contact of switch by by a conductor 39. 
Switch y” of illaget N is connected to the 
normally engaged contact of switch ty' by a 
conductor 40. Switches y and y of inag 
net N are connected by conductors 45 allel 
46 to the contacts of switch /*. A conductor 
41 is connected to the normally disengaged 
contacts of switches ty, y' and y. A co 
ductor 42 is connected to the normally en 
gaged contact of switch y, and conductors 
43 and 44 are connected to the contacts of 
switch y'. 
The fifth impulse of any permutation se 

lects, as stated, one of the blanch conductor's 
35 and 35, which are connected respectively 
to the normally engaged contacts of two 
switches o' and its operated by the magnet, 
X'. Switch '' is connected by a conductor 
!, a nor ally closed switch f' and a coin 
(Euctor S to the coil of a selecting relay W. 
which is this energized whenever the fifth 
ili pulse is negative and selects contlict ()'s 
35. Switch as is connected by a conductor 
49 to the coil of the magnet M' which op 
erates the stop-pin carrier, and by a con 
ductor 51 to the coil of the magnet X. 
The coils of magnets M and X are 
grounded or connected by return wire to 
local battery 20, and these magnets are this 
energized when the fifth impulse is positive 
and closes the circuit through the branch 
conductor 35. A normally disengaged con 
tact of switch r is connected to local bat 
tery 20 by wire 19, unlocking switch and 
a branch of conductor 37, S. When magnet 
X is operated, the local battery circuit is 
closed through magnet X and M and is 
held closed until opened by the shift of the 
unlocking switch ''. 
Relay W, which, as stated, is energized 

when the fifth in pulse of any perii utation is 
negative, shifts switch us" and thereby discon 
nects its coil from conductor -47 and also shifts 
a lock switch us”. Current then flows frolin 
battery by conductor 19, switch r, conductor 
37, switch us” and conductor 48 through the 
coil of l'elay W and back to lattery by 
ground or by a suitable return wire. Switch 
t”, when shifted, also closes a circuit from 
the battery by conductor 19, switch '' eon 
ductor 3, switches ( and at", a conductor 
52, and conductors 49 and 51 to the coils of 
magnet or relay X" and magnet M. These 
two magnets are thus operated when the 
fifth impulse of any signal is received, 
whether positive or negative. 
The first four impulses of any permuta 

tion select one or more of the branch ex 
tensions 31, 32° 33' and 34''. The lock 
ing switches (* of the corresponding relays 
W. W., W. and W, connect the selected 
branch conductors to the local battery 
through the normally closed unlocking 
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switch W and concluctor 23 of the selector 
locking circuit, and so that the selected re 
lays thus remain energized independently of 
the line relay and until unlocking switch V 
is opened. Then, when imagnet X is de 
energized and switches X are in engagement 
with their contacts, the selector actuator 
Inagnets N, N, N and N are variably op 
erated. The fifth impulse, as stated, if nega 
tive, uperates inagnet W, and whether posi 
tiye or negative, pass magnets X and 
M. Locking switches n, as and w” connect 
the magnets N1, N2, N3, N1, X', M and W to 
the local battery through the unlocking 
switch r" and conductor 37 of the printer 
locking circuit, so that these magnets, when 
operated, remain energized independently of 
the line relay and of the Selecting magnets 
W. W.2. W8 and W1 until unlocking switch 
'' is opened by striker magnet I' or leasing 
tagnet R. When magnet X is operated by 
the fifth impulse of any permutation, a cir 
cuit is closed from local lattery 20, conclc 
to 19, switch '', conductor 37, switch a!' to 
conductor 51 and thence by a conductor 52 
to a normally open switch u' of the fourth 
transfer switch relay U. At this time, relay 
U is energized and the circuit is further 
traced from switch it by a conductor 54 
through the coil of unlocking magnet V 
and back to local battery by ground or by 
a return wire. Unlocking switch V is then 
opened to disconnect the conductor 23 of 
the selector locking circuit from local bat 
tery, and the selecting and locking relays 
Wi, W2, W8 and W return to normal condi 
tion and are ready to receive the next signal 
or permutation. Switch V also returns to 
normal condition, since the circuit through 
magnet V is opened when the relays Want 

7 are deinergized. But the selecting and 
locking relay W, operated, the selected 
actuating magnets N, N°, N, N', relay X" 
and magnet M remain energized, since they 
are connected to battery through unlocking 
switch r' of the printer locking circuit. 
Magnet M shifts the pin carrier to pro 

ject two of the pins m through the selector 
plates n', n, n° and n, in accordance with 
the setting of these plates. At the same 
time, switch contacts m” and m are engaged 
and a circuit closed from battery 20, by 
conductor 19, unlocking switch r. battery 
wire 37, switch at of magnet X, conductors 
49 and 50, contacts n' and n to conductor 38, 
thence through the set of switches y', y, y. 
y and y to one of conductors 41, 42, 43 and 
44, in accordance with the varied operation 
of the magnets N, N, N and N. Conduc 
tor 41 is connected to a switch y of magnet 
W and, if a character is to be printed, a cir 
cuit is closed through this conductor to 
switch y and by one or the other of a pair 
of conductors 55 and 56 in accordance with 
the polarity of the last impulse of the per 
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mutation, which operates relay W, only if 
it is negative. Thence the circuit is traced 
to one of the rotating Iagnets I or ' in 
thence by a coininon conductor 57 to the 
coil of a rely L* and back to battery by 
ground Ol' ly a return wire. One of the 
II)agnets Loi I, is thus operated to rotato 
the type-adjusting shaft, l in one or the other 
direction intil stop-ari M engages one of 
the projected stoppins m, to bring the se 
lected type on wheel Fl opposite the print 
ing point. At the salise time, relay L' is en 
crgized and shifts two switches land l and 
a circuit is closed from battery 20 by con 
duct or 19, unlocking switch r. conductor 37, 
switch land a coll (luct () 58 through the coil 
of letter-space lagnet S, then ?ely a conduct 
tor. 59, switch , a concluctor (50 through the 
coil of striker lagnet P and back to attery 
by grolin ()' ly a lot in wire. Magned i 
the shifts type-wheel Il to print the se. 
locted type, at arm p opens the locking 
switcl ('ontacts 1' : no 2'' to list'onnect the 
printer locking circuit concluct (I 37 fron 
lattery. All tilts of the printing apparatus 
then return to normal position. 
The fifth impulse of any permutation 

causes the operation of magnet X and there 
by disconnects the printer from the selector. 
At the same time, magnet V is energized to 
open unlocking Switch W, and the selector, 
except the selecting and locking relay W, is 
restored to normal condition, but the printer 
locking circuit is not broken, since it is con 
nected to the local battery through unlock 
ing switch ''. Therefore, as soon as the fifth 
impulse of any permutation is received, the 
selecting circuits and relays W, W, W8 and 
W are in condition to receive the first four 
impulses of the next signal before the print 
ing apparatus completes its operation. It is 
only necessary that unlocking switch r' shall 
break the circuit of magnet X and permit 
its switches a' and a' to drop back into en 
gagement with their back contacts before 
the fifth impulse of the next signal is re 
ceived. In other words, the next signal may 
be built up while the character correspond 
ing to the signal just received is being 
printed. When the operation of the printin 
apparatus is completed, switch r is opened, 
the magnet X is deenergized, so that the 
switches controlled thereby drop back into 
figgest with their contacts. Magnets 
N, N, N and N are then properly oper 
ated in accordance with the signal that has 
been built up by the selective operation of 
the relays W1, W, W8 and W1, and switches 
a' and a” are in proper position to receive 
the fifth impulse that selects one of the con 
ductors 35 or 35' and the printing apparatus 
is operated, as before, to print the character 
corresponding to the signal. As the magnets 
which operate the printing apparatus, par 
ticularly the rotating magnets L and L', 
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striking magnet P and letter-space magnet S 
are necessarily strong magnets and some 
what slow in operation, this separation of 
the selector and printer, by what may be 
termed the dividing magnet X, greatly in 
creases the speed at which the signals may 
be received and the corresponding characters 
printed. 
As set forth in the above noted applica 

tion, the switches ty', y', p. i? and by con 
nect the conductor 38 to one of a set of con 
ductors 41, 42, 43 and 44 in accordance with 
the varied operation of the magnets N, N', 
N, and N, and the local battery is con 
nected to the selected conductor when con 
tacts m, and n are engaged by the opera 
tion of the magnet M. These conductors 
lead to a set of switches ty', y, y' and f' of 
the selecting and locking relay W, and 
which remain in normal position or are 
shifted in accordance with the polarity of 
the last impulse of the permutation. Twenty 
six of the possible thirty-two permutations 
select the conductor 41 and one of the other 
of the conductors 55 and 56 and operate one 
or the other of the rotating magnets I or 
L'. The remaining six permutations select 
one of a set of six conductors leading 
from the contacts of the switches ty, y' and 
y'. A selection of conductor 61 closes a cir 
cuit through the line space magnet G' and 
thence by conductors 69 and 68 through re 
leasing magnet R. If conductor 63 is se 
lected, the circuit is closed through a resist 
ance coil R, conductor 57 and relay L. 
which operates as described, to close the cir 
cuit of the letter space magnet S and striker 
magnet P to thereby print the center letter 
on the type wheel. The selection of con 
ductor 64 closes a circuit through the letter 
space magnet S, conductor 59, switch 7, and 
conductor 67 and resistance coil R and 
thence by a conductor 68 through the releas 
ing magnet R, to thereby form the spaces be 
tween words. If conductor 65 is selected a 
circuit is closed through the carriage wheel 
magnet S, thence by a conductor 70 through 
a releasing magnet H and thence by con 
ductors 71, 67 and 68 through a releasing 
magnet R. Resistance coils R and R pre 
vent the operation of the releasing magnet 
R before the letter spacing and striking op 
erations are completed. 
The conductors 62 and 66 control the capi 

tal and figure shift magnets H and H. 
The selection of conductor 66 closes a circuit 
through a normally closed switch h' of mag 
net H and through the normally closed 
switch h of magnet H and through the 
coil of the latter magnet. The selection 
of conductor 62 closes a circuit through 
the switch h' of magnet H and switch 
h" of magnet FI and through the coil of 
the magnet H. Each of these magnets has 
a locking switch h" connected to the coils 

thereof and the contacts of which are con 
nected by a conductor 72 to the normally 
closed unlocking switch h' of the releas 
ing magnet H. When the shift agile 
H is operated, it shifts its switch h” and 
the circuit is closed from conductor (32 
through switch h' of magnet H and through 
switch h” of magnet II to conductors 73 
and 67, through resistance R and by con 
ductor (38 through releasing magnet R. 
Similarly, when the shift magnet H* is en 
ergized, the circuit is closed from conductor 
66 through switch h' of magnet H and 
switch h' of magnet H through conductors 
73 and 67. resistance R, conductor 68 and 
releasing magnet R. The selected shift 
magnet also remains energized, since the 
locking circuit is closed through its coil by 
one of the switches h9. Thus if magnet H 
is operated, the locking circuit is closed 
through its coil from battery wire 19, it - 
locking switch h", conductor 72, locking 
switch h' and through the coil of magnet 
H'. The releasing magnet H8 which oper 
ates the unlocking switch h' has it coil con 
nected by conductors 74 to the normally 
disengaged contacts of the switches h so 
that, when one of the conductors 62 or 66 
is selected to operate one of the shift mag 
nets, the other conductor is connected by 
one of the switches h to the coil of relay 
H*. Then, if this other conductor is selected, 
it does not operate its shift magnet but in 
stead, operates the releasing magnet H. In 
this way, by sending two permutations in 
one order or another, either the capital or 
the figure shift mechanism can be operated 
and released. That is to say, conductor 62 
is selected by one special permutation or 
signal representing, for example, the capital 
shift, and conductor 66 is selected by another 
special permutation or signal representing 
the figure shift. If the capital shift signal 
is sent over the line, it will select conductor 
62, operate shift magnet H and connect con 
ductor 66 to the releasing magnet H. If, 
then, the figure shift signal or permutation 
is transmitted, it operates the releasing 
magnet H and restores the shift mechanism 
to normal. On the other hand, if the figure 
shift signal is first transmitted, it selects the 
conductor 66, operates figure shift magnet 
H? and connects the release magnet H to 
the conductor 62, so that, under such circum 
stances, the shift mechanism is released by 
transmitting the capital shift signal. In 
this way, by the use of two special signals 
only, either the capital or the figure shift 
mechanism can be operated and maintained 
in operative condition as long as desired and 
then released. The shift magnets H, and 
H are provided with switch operating 
armatures h and the magnets H and L. 
are provided with operating armatures h. 
and l respectively. 
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It is obvious that changes may be inade 
in the details set forth without departure 
from the essentials of the invention as de 
fined in the claims. 
We claim as our invention: 
1. In printing telegraphs in which the sig 

nals are represented by permutations of a 
definite number of modified line impulses, 
the combination of a printer, a set of select 
ing devices controlling all operations of said 
printer, a line circuit, means for bringing 
said selecting devices successively into oper 
ative relation with the line circuit as the 
impulses of each signal are received, means 
for maintaining said selecting devices in 
changed condition independently of the line 
circuit, and means for freeing a portion only 
of said set of selecting devices for further 
operation before the operation of said 
printer is completed. 

2. In printing telegraphs in which the 
signals are represented by permutations of 
a definite number of different line condi 
tions, the combination of a printer, a set of 
selectors coöperating to control all opera 
tions of said printer, a corresponding set of 
selecting and locking magnets responsive, 
respectively, to the successive impulses of 
the permutations for controlling the opera 
tion of said selectors, means for successively 
bringing said selecting and locking magnets 
into operative relation with the line as the 
impulses of each signal are received, and 
means for releasing a portion only of said 
set of selecting and locking magnets for fur 
ther operation before the operation of said 
printer is completed. 

3. In printing telegraphs in which the 
signals are represented by permutations of 
a definite number of different line condi 
tions, the combination with a line circuit, of 
a recording mechanism, a set of selecting 
and locking magnets corresponding in num 
ber to the number of different line condi 
tions of each signal and arranged to control 
all operations of said recording mechanism, 
leans for successively bringing said select 

ing and locking magnets into operative rela 
tion with the line circuit as the impulses of 
each signal are received, means for main 
taining said magnet in changed condition 
independently of the line circuit, means act 
ing at the end of each signal for releasing 
a portion only of said magnets for each suc 
ceeding selecting operation before the op 
eration of the printel' is completed, and 
neans acting at the end of the printing op 
el’ation for releasing the remaining of said 
illaghets. 

4. In printing telegraphs in which the 
signals are represented by permutations of 
a definite number of modified line impulses, 
the combination with a line circuit, of a 
printer, a set of selecting and locking mag 
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nets, leans for successively bringing said 65 
set of magnets into operative relation with 
the line as the impulses of each signal are 
received, a locking circuit for a portion of 
said selecting and locking magnets, a sec 
ond locking circuit for the remainder of said 
magnets and for said printer, and means for 
successively opening said locking circuits. 

5. In printing telegraphs in which the 
signals are represented by permutations of 
a definite timber of modified line impulses. 
the combination of a line circuit, of a re 
cording mechanism, a set of operating se 
lectors controlling all operations of said 
recording mechanism, a corresponding set of 
electric selecting devices for controlling said 
operating selectors, means for successively 
bringing said electric selector devices into 
operative relation with the line circuit as the 
impulses of each signal are received, means 
for placing a portion only of said electric 
selecting devices in condition for further 
operation before the operation of said re 
cording nechanism is completed, and means 
for subsequently placing the remainder of 
said selecting devices and said printer in 
condition for further operation. 

6. In printing telegraphs in which the 
signals are represented by permutations of 
a definite number of modified line condi 
tions, the conibination with a line circuit, of 
a recording mechanism. a set of selecting 
cil'Clits, a corresponding set of circuits con 
trolled, respectively, by said selecting cir 
cuits and arranged to effect all operations 
of said printer, means for successively 
bringing said set of selecting circuits into 
operative relation with the line circuit as 
the impulses of each signal are received, and 
automatic switch mechanism for disconnect 
ing a portion only of said selecting and op 
erating circuits before the operation of said 
printer is completed. 

7. In printing telegraphs in which the 
signals are represented by permutations of 
a definite number of impulses of opposite 
polarity, the combination of a recording 
mechanism, a set of selectors variably oper 
ated in different combinations for control 
ling the operation of said recording mech 
anism, means initiated in operation by the 
first impulse of each signal, but otherwise 
locally controlled, for bringing said select 
ing devices successively into operative rela 
tion with the line as the impulses of each 
signal are received, and means for placing 
said selecting devices in condition for fur 
ther operation before the operation of said 
recording mechanism is completed. 

8. In printing telegraphs in which the 
signals are represented by permutations of 
a definite number of different line condi 
tions, the combination of a printer com 
prising a type wheel, striker mechanism, a 
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series of stop devices for arresting said type 
wheel, and a set of operating selectors for 
controlling said type wheel stop devices and 
said strike mechanism, and a set of electric 
selecting devices corresponding to and con 
trolling said set of operating selectors and 
responsive, respectively, to the successive line 

conditions of the signals, said electric select 
ing devices being operative to initiate the 
selection of a character before said type 
wheel and striker mechanism completes the 
printing of the preceding character. 

CHARIES I, KRUTM. 
HOWARD L. KIRUM. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.' 
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