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CHARLES f. KIRJUIVI AND HOWARD L. KIRUMI, OF CHICAGO, ILLINOIS. 

: SELECTIVE TELEGRAPH SYSTEM AND APPARATUS. 

23294 Specification of Letters Patent. Patented July 3, 1917. 
Application filed November 29, 1909. Serial No. 530,455. 

fo all u'hom, it may eoncerim; 
Be it known that we, CHARLES L. KRUM 

and How ARD L. KRUM, citizens of the 
United States, and residents of the city of 
Chicago, county of Cook, and State of Illi 
nois, have invented certain new and useful 
Improvements in Selective Telegraph Sys 
tems and Apparatus, of which the following 
is a specification. 
The invention relates to selective. tele 

graph systems and apparatus and more par 
ticularly to printing telegraphs and seeks to 
provide improved means by which the sig 
nails or characters of a message can be trans 
mitted rapidly from one station and received 
or recorded with certainty at a distant sta 
tion. Further objects of the invention are 
to provide an improved transmitter and a 
receiver comprising improved selecting and 
printing apparatus. The invention consists 
in tie features hereinafter sèt forth, illus 
trated in the preferred form and arrange 
ment in the accompanying drawings and 
more particularly pointed out in the ap 
pended claims. 

In the preferred form, the transmitter and 
receiver are combined in a Single machine, 
one such machine being located at each sta 
tion. 

In the drawings, Figure 1 is a longitudi 
nal section of the improved apparatus with 
the base portion of the machine shown in 
section on the line 1-1 of Fig. 5 and the 
upper portion of the machine shown in sec 
tion on the line 1-1 of Fig. 9. Fig. 2 is a 
detail view of the printing mechanism with 
parts shown in section on the line 2-2 of 
Fig. 9. Fig. 3 is a detail view of the type 
wheel centering device with parts shown in 
section on the line 3-3 of Fig. 1. Fig. 4 is 
a detail view of the type-wheel inking de 
vice. Fig. 5 is an inverted plan view of the 
base portion of the apparatus illustrating 
the transmitter. Fig. 6 is a detail view of a 
portion of the transmitter, parts being shown 
in elevation and parts in section on the line 
6-6 of Fig. 1. Fig. 7 is a detail view with 
parts shown in section on the line 7-7 of 
Fig. 6. Fig. 8 is a detail plan section om "the 
line 8-8 of Fig. 7. Fig. 9 is a front eleva 
tion of the upper portion or receiver of the 
apparatus with the top plate in section, 
Fig. 10 is a plan section of the upper or re 
ceiving portion of the apparats with parts 
in section om the line 10- 10 of Fig. 9. Fig. 
11 is a detail view with parts in seetion on 

the line-i111 of Fig. 10. Fig 12 is an 
elevation of the right-hand end of the upper 
Ör receiving portion of the apparatus. Fig. 
13 is a vertical section on the line 13-13 of 
Fig. 12. Fig. 14 is a horizontal section on 
the line 14-14 of Fig. 12. Fig. 15 is a de 
tail view of the upper centering device for 
the type mechanism. Fig. 16 is a vertical 
Section on the line 6-16 of Fig. 10. Fig. 
17 is a detail section on the line 17-17 of 
Fig. 10. Figs. 18, 19 and 20 are detail views 
of three of the selector plates. Fig. 21 is a 
diagrarn of the transmitting, selecting and 
receiving circuits. - 
The transmitter is arranged within the 

base frame A of the machine which is 
mounted upon the feet a. The receiving 
mechanism is arranged within the upper 
portion of the frame which comprises abot 
tom plate B, a top plate B and a series of 
corner posts extending between and fas 
tened to the bottom and top plates. This 
upper frame is detachably secured to the 
base frame A by screws extending through 
the upper corners of the base frame into the 
lower ends of the posts b. 
A series of horizontal key-levers C are ar 

ranged within the upper portion of the base 
frame A. At their rear ends, the transmit 
ting key-levers C extend between the down 
turned teeth of a transverse comb bar 1 se 
cured to the upper rear portion of the base 
frame. A fulcrum pin or rod 2 extends 
through the rear ends of the key-levers and 
through forwardly-projecting lugs 3 on the 
comb bar 1 and is held in position by set 
Screws 4 extending through the lugs into en 
gagement therewith. At their forward ends, 
the key-levers extend through a transverse 
opening in the front Wall of the base frame 
and over a forward extension a'. A trans 
vers güidding" comb bar 5 is arranged at the 
front portion of the base frame and the for 
Ward ends of the key levers are upturned 
and carry a series of keys C which are ar 
ranged in rows or banks similar to the ar. 
rangement of the keys of an ordinary type 
writing machine. A transverse bar 6 ex 
tends between the sides of the base frame 
below the key-levers and a series of U-shaped 
springs 7 extend between this bar and the 
key-levers C and normally uphold the latter 
with their forward ends against a trans. 
verse member or stop-bar 8 at the upper 
front portion of the base frame. 

In the present system, the characters or 
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spring 35. The opposite end of the spring 
is connected to an adjusting screw 36 
mounted on a lug 37 on olne of the side-plates 
13. This spring holds the shaft 32 and uni 
versal bar E in normal position with lugs 38 
on the ends of the universal bar engaging 
adjustable stop screws 39 that are carried by 
the fixed lugs 33. The upper end of the 
arm 34 is engaged by a horizontal actuating 
rode which is arranged to slide through a 
suitable guide opening in the cross-bar 6 
and, at its rear end, is adjustably threaded 
through a cross-bar 40 that is connected to 
the cores e' of a double spool, solenoid mag 
net E. The spools of this magnet are se 
cured to the cross-bar 6 and project rear 
wardly therefrom. The actuating rod e 
is adjustably threaded through the cross S y yyS lu myyylkLt tmt ll mmyg yy 
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sition relatively thereto by a lock-nut 41. 
A spring 42 coiled about the rod extends be 
tween the cross-bar 6 and a collar 43 on the 
rod and holds the end of the rod against the 
upper end of the arm 34 on the shaft 32. 
The circuit of this magnet is controlled by 
the switch d which, as stated, is operated 
whenever any key is shifted, so that the 
magnet E will be energized to shift the rod 
e and thereby, through the medium of the 
connections described, pull down the uni 
versal actuator bar E. The key levers are 
coupled to the universal bar E by a series of 
latchese which are pivoted thereto and 
depend therefrom in front of the transverse 
bar 28. A set of springs 44 extend between 
the key-levers of the latches to normally 
press the latter toward the cross-bar 28 and 
away from the actuator bar E. The lower 

i ends of the latches extend through a gomb 
bar 45 attached to the lower edge of the 
cross-bar 28, and at their extreme lower. 
ends, the latches are provided with for 
wardly projecting lugs 46. The back edges 
of the latches are provided with cam lugs 

45 

58 

55 

60. 

47 which coöperate with the beveled upper 
edge of the transverse bar 28, when the keys 
are depressed, to force the latches forwardly 
against the tension of the springs 44 and 
thereby move the lugs 46 thereon below the 
lower edge of the actuator bar E. The pre 
liminary shift of any key is sufficient to 
bring the latch thereon in this manner into 
engagement with the actuator bar and is 
also sufficient to shift the switch d and 
thereby energize the magnet E". The mag 
net then shifts the universal actuating and 
lock-out bar E to complete the shift of the 
selected key and character type C* mounted 
thereon and, as the bar Emoves, down in 
front of the ends of the latches e of the 
remaining keys, the latter are locked against 
operation until the magnet E is de&ner 
gized and releases thé actuator bar E and 
the selected key to permit the latter to be 
restored to normal position. The circuit of 

3. 

the magnet E is held closed until the trans 
mission of the selected signal is completed, 
so that by this arrangement it is impossible 
to cause the signals to overlap on the line 
circuit by any excessively rapid operation 
of the keys. 
merely initiates the operation of the keys, 
the touch is light and such as to permit the rapid operation of the keys in transmitting 
a message. 
To provide a uniform tension on the key 

levers and bails operated thereby, a cross 
shaft 48 is journaled in the side-bars or 
plates 13 and is provided with forwardly 

Moreover, since tille operator 
70 

75 

projecting arms 49 (see Figs. 1 and 5) hav- 80 
ing outwardly projecting pins 50 on their 
ends which extend beneath the side-arms of 
the several bails. A depending arm 51 on 
this shaft is connected by a spring 52 to a 
stud on one of the side-plates 13. The ten S5 
sion of this spring is applied to all the bails . 
and keys as they are depressed and tend to 
render the touch uniform, and also tend 
to increase the resistance to the depression 
of the keys at the lower ends of their shift. 90 
A spring-arm 53 is secured at its inner end 
to the arm 51 and at its outer end engages 
an adjusting screw 54 on the end of the arm 
51. At the end of the down stroke of any 
key, this spring is arranged to engage an 95. 
adjusting screw 56 on a lug 57 that is fixed 
to one of the side-bars or plates 13. By ad 
justing the screws 54 and 56 the resistance 
to the depression of the keys at the lower 
ends of their movement can be adjusted. 100 
This spring serves to throw back the keys 
quickly and give a desired repulser action 
thereto that assists the operator in rapidly 
manipulating the keys. 

Besides the regular keys, the key-board of 
the transmitter is provided with two special 
keys 58 and 59 (see Fig. 5) for transmitting 
special signals to effect the carriage return 
and line space mechanisms of the printing 
mechanism. A space key or bar 60 is mount 
ed on two arms 61 that are pivoted at their 
inner ends to depending clips 62 on the 
cross-bar 8. The space-bar or key is ar ranged to engage a stop-pin 63 upon the for 

105 

O 

Ward extension" a' of the base frame and 115 
one of the arms 61 thereof is provided with 
a pin 64 that is arranged to engage the for 
ward end of a special key-lever C" but hav 
ing a proper type thereon to send a special 
combination to effect the letter-space, feld 
of the printing mechanism to thereby for 
the spaces between the words of the mes 
Sage. . 

The key-board is also provided with two 

20 

other special keys F. F. for effecting the 125 
“upper case” or capitals and figure shifts 
of the printing mechanism. The key-levers 
ff of these keys are arranged at one side of 
the series of key-levers C, but are not pro 
vided with character type C° to operate the 130 



bails D. These key-levers are arranged to 
operate two special switch-arms f* and f 
(see Figs, 6, 7 and 8) which are mounted 
upon but insulated from a pair of lugs 65 on 

5 the lower ends of two uprights 66. These 
uprights are mounted on the left-hand end 
of the transverse bar 11 and are connected 
at their upper ends by two transverse bars 
$7 which carry the adjustable, insulated, 

ofront and back contact screws 68 for the 
switch-arms f' and f. The switch-arm f' 
is a pole-changing switch similar to the 
Switch-arms D, whereas the switch-arin f 
is arranged to initiate the operation of the 
transmitting means and, in that respect, is 
similar to the switch-arm d. The switch 
arms f' and 
disks F and F which are rotatably mount 
ed upon a cross support 69 extending be 

20 tween the uprights 66. These cam disks, 
like the cam disks d", are provided with lugs 
16 arranged to engage offset or bent portions 
17 in the switch-arms f and f. Each of 
these cam disks is insulated from the cross 

25 Support 69 and each is provided with inner 
and outer-face plates or disks 70 and 71 se 
cured to the opposite faces thereof but insu 
lated therefrom as shown. Springs 72 coiled 

5 

about the cross support 69 or about sleeves 
30 thereon, are fixed at their outer ends to the 

side uprights 66 and at their inner ends to . 
the disks or plates 71, so that these actuat 
ing cams are held in normal position with 
stoppins 78 on the inner face-plates 70 en 

35 gaging a stop-plate 74 that is secured to the 
rear face of a cross-bar 75 extending be 
tween the uprights 66. The special shifting key-levers f f are provided with shifter 
arms for the cams F and F9. Two of these 

40 shifter arms 76 and 77 are pivoted to the 
key-levers f and f' and extend upwardly in 
front of the cams Fº and F8 and are pro 
vided with hooks 78 and 79 which are ar 
anged to engage pins 80 and 81 upon the 

45 inner face plates 70 of the cams. Two 
shifter arms 82 and 83 are pivoted to the 
keylevers f and f' and extend upwardly 
behind the cams F and F and are provide With beveled upper end portions 84 and S5 

30 Which are arranged to operate the cam disks 
F and F through the medium of inwardly 
Projecting pins 86 and 87 on the inner face 

...: 'plates 70 of the cam disks. The shifter 
arms 6,77, 82 and 83 extend upwardly 55 through slots in a pair of guidelugs'88 fixed 
to the cross-bar 75 and springs 89 extend 
between the arms so that they are spring 
pressed toward one another and yieldingly held into engagement with the oppositely 

60 arranged lugs 88 which form stops to limit 
the inward movement of the shifter arms to 
Ward the disk cams F and F8 operated thereby. 
The hooks 77 and 79 are besteled upon 

85 their upper faces and are provided with 

f' are operated by two cam 

3,232,045 

lower abrupt faces so that they engage the 
pins 80 and 81 upon the down stroke of the 
keyilevers F and F to oscillate the cams F 
and F and thereby operate the switch-arms 
f* and f. 
such that the hooks 78 and 79 engage the 

The throw of the key-levers is 70 
pins 80 and 81, to operate the cams and move 
on past the pins, so that the springs 72 re 
store the cams to normal position. On the 
up stroke of the key-levers, the beveled faces 
of the hooks engage the pins 80 and 81 and 
they pass idly over the pins. The hook 78 
is double and engages both pins 80 and 81 on 
the down stroke of the key-lever fand there 
by operates both cams F, and F and both 
switch-arms f' and f. The hook 79 is ar 
ranged to engage only the pin 81 of the cam 

75 

80 

F and hence only operates the switch arm 
f. The upper end portions 84 and 85 of the 
shifter arms 82 and 83 are provided with 
abrupt upper faces and beveled lower faces, 
so that these shifter arms pass idly over the 
pins 86 and 87 on the down stroke of the 
key-levers f and f' but engage the pins and 
rock the cams F. and F to shift the switches 

85 

90 
f' and if on the up stroke of the keys. At 
the ends of the up stroke of the keys, the bey 
eled end portions of the shifter arms 82 and 
88 are disengaged from the pins 86 and 87 
to release the disk cams and permit the 
Spring$ 72 to restore them t? n?rmal posi- , 
tion with the stop-pins 73 thereon in engage 
ment with the plate 74. The upper end por 
tion 85 of the shifter arm 83 is double and 
is arranged to engage both pins 86 and 87 
on the up stroke of the key-lever f' and 
thereby shift both switch arms f ånd fe, 
whereas the upper end portion 84 of the 
shifter arm 82 is single and operates only on 
the pin, 87 of the cam F, so that the switch 
f is alone operated. By reason qf this ar 
rangement, the key-lever f will shift both 
switches f and f' on its down stroke and 
the switch f alone on its up stroke, while 
the key-leyer f will shift the falone on its 
down stroke and both the switches f2 and fs on its up stroke. At the end of the up and 
down strokes of either key, springs 72 re 
store the cams to normal position. 
switches, as hereinafter set forth, are ar ranged to transmit special signals to shift 
the type mechanism to thereby press capi 
tals, and figures and to restore the printing 
mechanism so that “lower case' letters wii be printed. These special key-levers f and 
fdo not, as stated, operate the bails D' 5 
neither are they operated by the common ac 
tuator barE, so that when one of the special keys is shifted it does not 
eration of the other keys of the machine. 

These 

00 

05 
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20 

prevent the op 
When the operator desires to transmit capi 
tals or figures, he depresses one or the other 
of these shift keys and holds it depressed . while he operates the proper character keys 
in a manmer similar t? the operation of the 130 
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shift mechanism of an ordinary typewriter, 
the depression of the shift key, as stated, 
Sending the proper combination to effect the 
shift of the type mechanism at the receiver, 
and the release of the key pending the 
pi'oper combination of impulses to restore 
the type nechanism. 
While the operation of One of the charac 

te keys d6es not lock out the shift keys, it 
is desirable to provide means to prevent the 
simultaneous operation of both shift keys. 
For this purpose, the comb bar 5, through 
which the key-levers extend, carries an inter 
locking disk 90 on its face (see Fig. 6) which 
is connected thereto by a screw 91 extending 
through a transverse slot in the disk. The 
comb bar is also preferably provided with 
two piris 92 which engage the upper and 
lower edges of the disk. The disk is so ar 
ranged, with reference to the key-levers 
and f' that, when one is depressed, the dis 
is shifted laterally to a slight extent and 
locks the other key-lever against Operation 
until the depressed shift key has been re 
stored to normal position. The special shift 
keys f and fº” aire upheldin normal position 
by two cushion springs 93 (see Figs. 1 and 
5) extending between these key-levers and 
a lug94 onone end of the transverse bar 6. 
The frames on the transverse bar 11 which 

support the switches D. d, f' and f and their 
operating cams extend upwardly through an 
opening in the front part of the bottom plate 
B of the upper portion of the frame, as 
shown in Fig. 1. The rotary operating 
cams, with the lugs 16 thereon, are SO ar. 
ranged that the initial movement of any of 
the keys will quickly move the switches to 
their shifted position and hold them firmly 
in engagement with their front contacts dur 
ing the continued movement of the keys ånd 
until the keys are restored to normal posi 
tion and until the permutation or combina: 
tion of impulses selected by the operation of 
any key has been transmitted to the line. 
circuit. as 
The top plate B" of the machine is pro vided with a pair of upwardly projecting 

side-plates or brackets 95 between the upper, 
forward portions of which is arranged a 
horizontai, cylindrical platen G that is 
mounted on a shaft (/, the ends of the shaft 
being journaled in the side-plates or brackets 

60 

95. The upper, rear positions of the side 
plates 95 are provided with notches 96 
adapted to receive the pintles of a paper 
roll as indicated in dotted lines in Fig. 1. 
The paper is passed to the platen over an 
inclined guide-plate 9 that engages Slip 
ports 113 on the side-plates 95. The Paper 
is held in contact with and is guided about 
the platen by two longitudina??y extending 
feed rollers'98 and 99 which engage the 
under side of the platen at the front and 
rear thereof respectively and by two paper 

guide-fingers 100. The shafts of the rollers 
98 and 99 are journaled at their ends in two 
cl I've aus 101 Whici also carry a curved 
guile-plate 102 intermediate the roilers. 
The arms 101 are mounted on the forward 
ends of a pair of spring-arms 03 which are 
secured at their rear ends to lugs 104 on the 
side brackets. 95. . These aims yieldingly 
press the feed roller's 98 and 99 against the 
platen. 
arms 103 extend through notches or recesses 
105'' in a rotary releasing rod 105 (see Figs. 
1 and 9) that is journaled at its ends in the 
side brackets 95 and is provided at one end 
with an arm or finger piece 106. By ro 
tating the rod 105 by means of the finger 
piece, the forward ends of the spring-arms 
103 arée depressed and the feed roller's 98 
and 99 are moved away from the platen. 
The paper fingers 100 are provided with 
rectangular sleeves 107 that slidably engage 
a supporting sed.108 extending between the 
side brackets 95 above the platen. The 
paper fingers extend downwardly and for 
wardly from the rod U8 about the platen 
and their forward, lower ends engage a, 
paper scale 110 that is pivoted at its ends in 
upper ends, the paper finger's are provided 
with inwardly projecting portions i09 and 
the sleeves 107 thereof are provided with 
fingerpieces 111, so that they may be readily 
shifted along the supporting rod 108. The 
paper fingers guide the paper as it passes 
from the front feed rollers 98 up over the 
front face of the platen and the paper then 
passes Beneath the rod i08 and over a fixed 
guide-plate 12 that extends between the 
side-plates 95. 
The long paper guide-plate 97 directs the 

employed for separate sheets. It is prefer 
ably removably mounted in slotted supports 
113 on the inner faces of the side brackets 
95 and when a paper rol is ???†?????????????? this guide-plate is removed and the paper passes 
from the roll over a narrow guide-plate 14 
that extends between and is fixed to the side 
blackets 95. 
The shaft gy of the platen is provided at 

its ends with the usual finger-pieces g’ and 
on one end it is provided with a line-space 
ratchet (f'. A detent aim 115 pivoted on the 
adjacent side bracket 95 is provided with a 
roller 116, and a U-shaped Spring 117 en 

The forward ends of the spring 

70 

80 

85 

9. 

the front ends of the arms 101. At their 

95 

OO 

s 
paper into engagement with the platen, is . 

115 

20 

gaging the arm normally holds the roller 
into engagement with the ratchet 9. 
stop pavily is mounted at its lower endon 
a short shaft 118, that is journaled in the 
adjacent side bracket 95 and a feed pawl (i. 
is pivoted to the upper end of the stop pawl. 
A spring coiled about the shaft 118 normally 
holds the stop pawl in normal position out 
of contact with the ratchet wheel. 9 and 
against a stop pin 119 on the side bracket 

25 

30 



95, and a spring coiled about...the pivot of 
the feed pawl gholds it in normal position 
out of contact with the ratchet wheel with 
an upwardly projecting armig thereon in 

5 engagement with the stop pin 119. An arm 
120 on the shaft, 118 (see Figs. 1 and 2), is 
arranged to be, engaged by the upper end of 
a vertical rod 121 which slides through an 
opening on the top piate and is adjustably 
threaded at its lower end into a cross-bar 
122 that connects the cores G of a double spool, solenoid magnet G. The spools of 
this magnet are fixed at their upper ends to 
the top plate B of the machine. A spring 
123 coiled about the upper end of the rod 
121 extends between the top plate and a 
collar on the rod and upholds the latter into 
engagement with the arm 120. 
When a special combination of impulses 

0 

1.5 

20 
to draw up the bar 122 and thereby rock the 
shaft 118 and the pawls carried thereby 
toward the ratchet wheel g’. As the arm 
r stop pawl g” is swung away from the stop 

25 pin 119, the spring of the feed pawl g’ 
throws it into engagement with the ratchet 
wheel and the further forward movement 
of the stop pawl gadvances the line space 

I ratchet gone notch or until it is engaged 
30 by the upper, pointed end of the stop pawl 

g’. The platen and the paper thereon are 
"thereby advanced one step in line space di 
rection. 
The type are preferably arranged, as 

35, shown, upon a type wheel or carrier H with 
the “lower case’’ letters in one row, the capi 
tals in another and the figures and punctua 
tion marks in a third row. In the particu 
lar form shown, the “lower case' letters 

40 are in the top row, the capitals in the mid 
dle row and the figures and punctuation 
marks in the lower row. The type wheel is 
fixed to the upper end of a spindle h which 
is mounted to slide longifudinally through 

45 a hollow shaft 124 that is journaled at its 
upper end in the upper end of a swinging 
armi. The lower, yoke-shaped end of this 
arm is pivoted between a pair of upwardly 
projecting lugs 125 on a sliding carriage J 
and the lower end of the shaft 124 is con 
nected by a universal coupling 126 to a 
short, vertical shaft 127 (see Fig. 9) that 
is journaled in the carriage. The carriage 

50 

is mounted to slide upon two horizontal 
supporting rods or shafts 128 and 129 that 
extend between and are journaled in the 
upper portions of a pair of side-plates or 
brackets 130 (see Fig. 9) that rise from the 
bottom plate The carriage is also pro 
vided with a depending lug 131 that engages 
a third transverse shaft which also ex 
tends between and is journaled in the side 

' 55. 
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plate 130. The shafts 128, 129 and l are 
preferably square in ‘cross-section and col 

85 lars 132, journaled in the lug 131 and in 

is transmitted, the magnet G' is energized 

the printing point and with the arm 147 

±,288,048 

side lugs 133 of the carriage J, engage the 
shafts to rotate therewith but are flanged 
to engage the lugs 132 and 133, so that they 
slide along the shafts with the carriage. A 
beveled pinion 134 connected to the eollar 
132 on the shaft l, engages a beveled pin 
ion 135 on the lower end of the short ver 
tical shaft 127, so that the rotation of the , 
shaft l will rotate the shafts 127 and 124 
and the type-wheel H to bring the proper 
type thereon opposite the printing point 
on the platen. The type wheel H. and spin 
dle h rotate with the shaft, 124 but are free 
to slide vertically thereon to bring any one 
of the rows of type on the wheek opposite 80 
the printing point. A collar'136 is mounted 
to slide on the shaft 124 and is connected by 
a pin 137 with the spindle h within the 
shaft 124, the pin 137 extending through a 
longitudinal slot 138 in the shaft (see Fig. 
9). The spindle h is thus keyed to rotate 
with the shaft 124. To further insure the 
rotation of the type-wheel with the shaft 
124 but at the same time permit its vertical 
shift independently thereof, the shaft is pro 
vided at its upper end with an arm. 39. 
which extehds upwardly through an eccen 
tric opening in the type wheel. The type 
wheel is, shifted vertically by a fork 140, 
which engages a groove in the collar 136 and 
is fixed to a shifting spindle 141 that is 
arranged to slide through two lugs 142 
formed upon the upper and lower portions 
of the swinging arm i. The lower end of . 
the spindle 141 is connected by a link 143 00. 
to the end of a bent arm 144 that extends 
inwardly from one of the collars 132 on the 
shaft 129, so that by rotating this shaft the 
type wheel can be shifted in vertical direc 
tion. It will be understood that the parts 05 
of the type wheel shift mechanism thus far 
described move with the sliding carriage J. 
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in letter space direction. ' ' 
At its left-hand end, the shaft 129 (See Figs. 1, 2 and 9) is provided with a for. 110 

Wardly projecting arm 45 connected by a 
link 146 to the end of an arm 147 on a rock shaft h". This shaft is journaled in two up 
rights 148 that are mounted upon the hori 
zontal portion of an upwardly projecting 115 
plate or bracket 149 that is fixed to the 
bottom plate B. A spring 150 coiled about 
the right-hand end of the shaft 129 
Figs. 9 and 10) is fixed at its ends to the - 
shaft and to the adjacent side-plate 130 120 
and normally holds the type wheel shift 
???????'Sin in position with the top row of . , “lowiease” type on the wheel. Hopposite 
against a stop-screw 151 (see Figs. 2 and 125 
9), This stop-screw is adjustably threaded 
through the laterally extended endportion 
of an upright 152 that rises from the bottom 
plate B. 
The rock shaft h’ is provided with a pair 130 
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of upwardly projecting arms h” which are 
arranged to be engaged by two longitudi 
nally shiftable actuator rods h". These rods 
extend through a pair of single spool mag 
nets H and H. The frames 153 of these 
magnets are secured to the upright plate 
149 and the magnet projects rearwardly 
therefirom. Each of these nagnets is pro 
vided with an inner, fixed core section 154 
through which the actuating rods h’ loosely 
extend, and with an outer, movable core sec 
tion 155 through which the rods are ad 
justably threaded. Lock-nuts 156 hold the 
movable core section 155 and the actuating 
rods hin adjusted relation. Springs 157 on 
the inner ends of the rods extend between 
the upright plate 149 and collars on the rods 
and hold them and the movable core sec 
tions 155 in normal position with the inner 
ends of the rods engaging the arms h” on 
the rock-shaft h’. The shift of the actuator 
rods, and of the movable core section 155 is 
limited by the engagement of the latter with 
the fixed core section 154 and by adjusting 
the movable core sections, the throw of the 
actuating rods h° and the throw imparted 
thereby to the rock-shaft h’ can be adjusted, 
and is so arranged that one of the magnets 
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will operate the shift mechanism to elevate 
the type wheel one step. and bring the second 
row of capital letters opposite the printing 
point, while the other magnet will elevate 
the type wheel to a sufficient extent to bring the third row of figure and punctuation type 
opposite the printing point. With the par 
ticular arrangement shown, the magnet H' 
is the “capital shift' magnet and the magnet 
H' is the “figure shift” magnet. 
By the operation of the shift-keys F and 

F' of the transmitter, the proper signals or 
combinations of impulses are transmitted to 
select one or the other of these shift mag 
nets H' and H and the circuits of these 
magnets remain closed as long as either of 
the shift keys of the transmitter is held de 
pressed and is not opened until the depressed 
shift-key is released to thereby transmit a 
proper releasing signal. 
The shafts 128 and 129 and the sliding 

carriage. J mounted thereon are arranged 
below the top-plate B of the machine while 
the pivoted arm f with the type wheel H 
and shaft 124 nounted thereon extends up 
wardly through a transverse slot or opening 

55 

60 

65 

159 (see Figs. 1 and 9) formed in the top 
plate. The side-plates 130 within which the 
Shaft 128, 129 and 1 aire journaled, are se 
curely fastened at their lower ends to the 
base plate B and are connected at their up 
per endsby a transverse brace-rod 160. 
The type wheel and the type wheel ad 

justing shaft t which rotates it, are prefer 
ably held in central position and means are provided for rotating the shaft and type 
wheel in opposite directions from normal 

& 

point. 
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to bring the proper 
At its right-hand end, the type 

wheel adjusting shaft l is provided with a 
pinion l (see Figs. 9, 10 and 12 
arranged to be engaged by a gear segmexit 
t°. This gear segment is fixed at its lower 
end to a rock-shaft is that is journaled at 
its outer, right-hand end in one of the plates 
130 and at its inner, left-hand end in a for 
Wardly projecting lug 161 of an upright 
bracket 162 that is fixed to the bottom plate 
B. A transverse arm l is fixed to the left 
hand end of the shaft li and the opposite 
ends of this arm are arranged to be engaged 
by two actuator rods l that are arranged 
to slide through suitable guide openings in 
the bracket 162 and are adjustably threaded 
at their rear ends to cross-bars 163. These 
cross-bars are connected respectively to the 
movable cores L., L° of two double spool 
Solenoid magnets L, and L. mounted on the 
bracket 162 and projecting rearwardly there 
from. Springs 164 are coiled around the 
actuator rods l and extend between the 
face of the bracket 162 and collars on the 
rods to hold the latter and the movable 
cores of the magnet L and L' in position 
with the forward ends of the rods engaging 
the cross-arm l. The arrangement of these 
type-adjusting magnets is most clearly 
shown in Fig.11. By energizing one or the 
other of these magnets, the type-adjusting 
mechanism is shifted to rotate the type-car 
rier or wheel H in one or the other direc 
tion. After the type-adjusting mechanism 
and type wheel have been shifted in one 
or the other direction, they are restored to 
nornia, central position and are held there 
in by oppositely-acting spring devices. The 
main spring-centering means is connected 
through the shaft land comprises a de 

type to the printing 
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pending arm 165 fixed to the shaft and 
two comparatively heavy, coiled springs 166 
and 167 (see Fig. 12). These springs are 
connected to the lower end of the arm 165 
and extend in opposite direction therefrom 
The spring 166 is connected to a lug 168 
on the plate 130 and the spring 167 is con 
nected to an adjusting screw 169 threaded through a lug1'70 on the side-plate or 
bracket 130 and by means of which screw, 
the tension of the centering springs 166 
and 167 are adjusted. In the normal, cen 
tral position of the type adjuster mecha 
inism, the pull of the springs 166 and 167 
thereon are counterbalanced but, as the type 
shifter mechanism is moved in one or the 
other direction, the tension of one or the 
other of these springs is increased and the 
amount to which it is increased is propor 
tional to the extent of shift of the type-ad 
justed mechanism and the type wheel ro 
tated thereby so that, when the rotator mag 
net L or L is de&nergized, the spring cen 
tering device will act to quickly restore the 
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type-shifter mechanism and type wheel to 
its normal position. The time required to 
thus restore the type-adjuster mechanism 
and type wheel will be substantially the 
Same whatever the extent of shift of the 
type wheel has been, since the greater the 
shift of the type wheel the greater the 
amount of tension placed upon one or other 
of the springs 166 and 167 and the greater 
effect it will have in restoring the type 
wheel. 
While this spring-centering device acts to: 

quickly restore the type wheel to central po 
sition and hold it therein, the effect of the 
two springs in central position is nearly 
counterbalanced and it would be extremely 

20 

difficult to so adjust these springs as to accu 
rately hold the type-adjuster mechanism and 
type wheel in center position. For this 
reason, a Supplemental, more sensitive cen 
tering device is provided. In its preferred 
form, this centering device comprises two 
arms or disks 171 and 172 that are loosely 
mounted on the end of the shaft that pro 

25 jects, beyond the side-plate 130. A coiled 
watch spring 173 is arranged between the 

30 

disks and is connected at its opposite ends 
to the hub of the disk 1.71 and to a pin 14 
on the disk 172 near its outer edge. This 
spring tends to rotate the disks in opposite. 
directions and holds the upwardly project 
ing lugs 175 thereon against the opposite 

35 

sides of a fixed stop-pin 176 that projects 
from the side-plate 130. The arms 175 on 
the disk are also arranged to engage a later 

... ally projecting pin 177 on the upper end of 
an arm 178 that is fixed to the shaft . 

gized, the spring 173 through the medium of p 
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When the type-adjusting shaft it is rotated 
in one or the other direction, one or the 
other of the disks 171 or 172 is rotated 
against the tension of the spring 173 and, 
when the rotating magnet L or L is de&ner 

the shifted disk and its lug 175 acts upon the pin 177 of the arm 178 to assist in restor ing the shaft Z and the type wheel geared 
thereto to central position. The restoring 
movement of the disk is arrested. when its 
arm strikes the fixed stop-pin 177 and the 
restoring movement of the shaft l is arrested 
when the pin 17 on the crank-arm, 178 en 
gages the arm 175 of the other disk which 
has not been shifted. This centering device 
is of delicate construction and, while it as sists in restoring the type wheel to centering 
position, it cannot be readily employed for 
quickly restoring the type wheel after it has 
been rotated to a considerable extent. It 
does, however, act to accurately hold the 
type-shifter mechanism and type wheel in 
central position and thus Suppler:ients the 
action of the main centering springs, 66 and 
167. The two centering devices together act 
to quickly restore the type wheel whatever 

together at their upp 

extends. 
two concentric rows about the shaftl (see 
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central position ready for the next signal, 
as is of course desirable in order that rapidly 
transmitted Signals can be received and the 
corresponding characters printed. . 
The extent of rotation of the type ad juster meghanism and type wheel is variably 

controlled by a set of selectors which are arranged to position a series of stops that, 
engage and arrest a rotating arm connected 
to the type-adjuster mechanism. With the 

70 

75 
particular arrangement shown, there are 
four of these selectors that are controlled re Spectively by a set of four magnets which 
are responsive to the first four impulses of 
the signals or code permutations. The se 
lectors position two stop devices and the 
fifth impulse of the signal or code permuta 
tion determines the direction of rotation of 

80 

the type-adjuster mechanism against one or 
the other of the stops pósitioned by the se 
lectors. 
The stops are preferably in the form of 

. - o a set of pins m and the selectors are in the 
form of a series of plates n, n° n' and n* having differently arranged holes 179 
through which the stop pins m project into 
the path of movement of a stop-arm M on 
the type-adjusting shaft it. The pins are 
Supported on a sliding carrier which com 
prises two circular plates or disks m' secured 

er and lower edges by 
screws 180 that are provided with spacing 
sleeves 181 between the plates. At the op 
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posite side edges, the plates of the pin car 
rier are provided with projecting perforated 
lugs 182 having spacing sleeves 183 between 
them and which lugs and sleeves slidably 
engage two horizontal guide-rods 184. These 
guide-rods are fixed at their outer ends to 
the right-hand side plate 130 and project in 
wardly therefrom. At their inner ends, they 
are connected by a cross-bar 185. A fixed 
lite or disk 186 is provided with side lugs 

187 engaging the guide rods 184 and fas 
tened to the inner ends of spacing sleeves 
188 which extend between the lugs and the 
right-hand side plate 130. The guide-rods 

0 0 , 

05 

0. 

or Supports 184 are parallel with and ar 
ranged on opposite sides of the type-adjust 
ing shaft l, so that the sliding pin-carrier is 

The plates mº of concentric with the shaft. the sliding pin-carrier and the fixed plate 
186, and also the cross-bar 185 between the 
ends of the pins 184, are all provided with 
central openings through which the sh??? The stop-pins m are arranged in 

115 

120 

Fig.17), the pins in the rows being stag 
gered, as shown. The pins are slidably 
motinted in suitable guide. openings in the 
plates m of the pin carrier, and a series 

125 

of springs m”, coiled “about the pins, extend 
between the inner plate n' and collars m. 
fixed to the outer ends of the pins, so that 

65 its extent of shift has been and to hold it in the pins are yieldingly held in normal posi- 139 
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fixed to the bottom 

35 

tion with the collars an engaging the right. 
hand plate m'. The pins are also arranged 
to side through openings in the fixed plate 
186 and, when the pin-carrier is shifted, the different stop pins are arranged to project 
through the openings 179 of the selector 
plates n, n°, in and n, in accordance with 
the setting of these plates. 
The circular selector plates or disks (see 

Figs, 16, 18, 19 and 20) are concentrically 
mounted upon the shaft it, one adjacent the 
other, and with the inner plate of the set 
abutting against the outer face of the fixed 
piate 186. The selector disks are arranged 
to osciliate upon a collar 191 on the shaft 
and each of these plates is provided adjacent 
its lower edge with a Segmental slog i 92 
through which extends a corresponding 
shapedi lug 193 that, is fixed to the plate 186. 
The slots are longer than the lug and the 
engagement of the ends of the siots with 
the ends of the lug limits the extent of 
osciliation of the selector plates. Each of 
the selector plates is provided adjacent its 
lower edge with a lug having a laterally 
projecting pin i94 thereon and these pins 
engage slots in the upper ends of a set of 
arms tº that aire mot inted upon the right 
thand end of a series of rock-shafts 195. 
These shafts are journaled at their ends in 
upturned lugs 196 on brackets or plates 97 

plate B, and a series 
of springs i98 are coiled about the left-hand 
ends of these shafts. Each spring is con 
nected at its opposite end to the correspond 
ing shaft 195 and adjacent lug 196 and serve 
to hold the shaft and the selector disk in 
normal position and to restore them to nor 
ma. after they have been shifted therefrom. 

Each shaft 195 (see Fig. 16) is provided with an upwardly-projecting, extended armi 
199 having an adjusting screw 200 threaded 
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therethrough and held in place by a lock-nut 
20. The heads of these screws are arranged 
to be engaged by a series of actuator rods 
it. These rods are arranged to slide 
through the stationary core-sections 202 of 
a series of for single-spool solenoid mag 
nets Nº, Nº, Nº and Nº. The frames 203 of 
these magnets are secured to the rear face 
of an upright plate or bracket 204 that is 
fixed to the base plate B, the magnets bein 
arranged on the rear face of this plate : 
projecting rearwardly therefrom. The rear 
ends of the actuator rods n° are connected 
to the movable core sections n' of these 
magnets, so that when any, one of the mag 
nets is energized, the actuator rod will shift, 
the corresponding rock-shaft 195 and, 
through the medium of the connector arm 
7, move the corresponding selector disk 
from its normal to its shifted position. 
When the circuit through the selector actu 
ating magnet N, NP, N' and N* is broken, 
the springs 198 on the shaft 195 will restore 

4. 

and the Selector plate nº moved to sh 

the selector disks and the shifting devices 
therefor to normai position. The move 
ment of each of the actuator rods in and of 
the movable core sections n° connected thereº 
to; is limited by a clip 205 fixed to the rear 
end of the corresponding magnet and ex 
tending over the rear end of the movable 
core section. . 
The pin-carrier is shifted to project the 

pins m through the holes 179 of the selector 
disks by an arm or lever n." 
the upper, forked end of which engages 
groove in a hub 207 on the face of the 
inner plate m of the pin-shifter. The lower 
end of the lever is pivoted upon an in 
Wardly-projecting stud 208. The outer end 
of this stud is fixed to a lug 209 that de 
pends from a j-shaped bracket 210 (see 
Fig. 14) that is fixed to the right-hand 
side-plate 130 and projects inwardly there 
from. Intermediate its ends, the shifter 
arm mí is pivoted to the end of an actuator 
rod n, the opposite end of which rod is 

(see Fig. 9), 
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adjustably threaded through a cross-bar 211 . 
that is connected to the movable bore sections 
in of a double spool solenoid magiet M’. 
The spools of this magnet are fixed at their 
right-hand ends to the inner face of the 
bracket 210 (see Fig. 14). 
The signals in accordange with the present, 

System are transmitted by permutations of 
five impulses of opposite polarity. There 
are thirty-two of such permitations, twenty 
Seven of which are employed for printing 
characters, two for operating the capital ani 
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06 
figure shift magnets H and H2, ene for 
Operating the line space magnet G and two 
others for operating the carriage feed and 
carriage return mechanisms hereinafterset: 
forth. The first four impulses of any code 
signal or permutation- control the set of 
selector actuating magnets Nº, Nº, Nº and 
N“ in the present system, if the first im 
Rulse...of any signal is negative, the inagnet 
N: Will be energized and the corresponding 
Selector plate or disk n' will be moved to 
its shifted, position. If the first impulse is 
positive, the magnet Ni will mot be ener 
gized and the selector plate in will remain 
in normal position. If the second impulse 
is negative, the magnet Nºwill be energized 

ifted 
position. If the second impulse is positive, 
the magnet N will not be energized and the 
Selector disk tº will remain in normal posi 
tion. In a similar manner, the third and 
fourth impulses of any signal determine 
whether or not the selector plates in and n. 
Will be shifted or remain in normal position. The fifth impulse of the signal completes 
the operation of the receiver and, if a char 
acter is to be printed, determines which of 
tlhe two rotating magnets Lur and L’ will be 
energized in accordance as to whether the 
fifth impulse is positive or legative, to 

95. 
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thereby rotate the type-adjusting mechanism 
and type wheel in one or the other direction. 
There are sixteen different combinations 

into which the selector disks n', n°, n° and in 
can be arranged, but only fourteen of these 
are employed for printing characters. As 
shown, there are twenty-four of the stop 

10 

and in twelve of the different settings of 
15 

pins m (see Fig. 17). Twelve of these pins 
are arranged on one side of the normal cen 
tral position of the stop-arm M and twelve 
on the opposite side. The openings 179 in 
the selector plates are differently arranged 

the disks. two series of openings therein will 
be in line to permit two of the stop-pins to 
be projected therethrough when the magnet 
M' is operated to shift the pin carrier. 
When the type-adjusting mechanism is ro 

... tated in one or the other direction by either 
20 
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of the magnets LL', the stop-arm M, which 
is arranged adjacent the outer face of the 
outside selector plate, will engage one or the 
other of the pins and the type wheel will be 
arrested with the proper type opposite the 
printing point of the platen. It will be un 
.derstood that in each of these twelve set 
tings of the selector disks, the openings will 
be in line to admit a different pair of pins 
so that the pins are arranged to arrest the 
movement of the type wheel in twenty-four 
different positions. In two other settings of 
the disk, one of the pins will be projected 
therethrough and the type-adjusting mecha 
nism and type wheel will be rotated in one 
or the other direction until the stop-arm M. 
engages one or the other end of the project 
ing, segmental lug 193. The type wheel can 
thus be rotated to twenty-six different po 

40 
sitions, and, as a special combination or per 
mutation of impulses is arranged to operate 
the printing mechanism without moving the 
type wheel rotating mechanism, the normal, 
central position of the type wheel can be em. 
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ployed for printing characters and, as there 
are three rows of type, eighty-one characters 
in all can be printed. After the proper type is brought opposite 
the printing point on the platen, the type 
wheel is shifted to strike the platen by an 
arm. 212 (see Figs. 1 and 2) which is formed 
upon one of the collars 132 on the shaft 128 
that rotates with the shaft but slides along 
the shaft with the carriage. This arm is 
connected by a link 213 to the rocking arm 
or frame i which carries the shaft 124 and 
the type wheel H. At its left-hand end, the 
shaft 128 is provided with a crank-arm p 
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that is connected by a link p' to a rocking 
arm or lever p” pivoted on the inner face of 
the left-hand side-plate 130. The lever p? 
is pivoted intermediate its ends to the cross 
bar p” which connects the movable cores P' 
of a double-spool solenoid magnet P. A. 
spring 214 (see Fig. 10) is coiled about the 
right-hand end of the shaft 128 and is con 
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nected at its ends to the shaft and to the 
right-hand side-bracket 130. This spring 
holds the striking mechanism in normal po 
sition with an adjustable stoppin 215 on the 
inner end of the crank-arm p in engagement 
with a lug 216 on the inner face of the side 
plate 130 (see Fig. 2). As Soon as the Se 
lected type has been brought opposite the 
printing point, the striker magnet P is enel 
gized and rocks the shaft 128 to thereby OS 
cillate the arm J and the type wheel H car 
ried thereby to strike the selected type 
against the paper on the platen. When the 
magnet P is decinergized, the spring 214 on 
the shaft 128 restores the striker mechanism 
and type wheel to inormal. 
As the type wheel is shifted to the platen, 

the type opposite the printing point is accu 
rately centered by an arm 217 (see Figs. 1 
and 2) which is pivoted to a lug 218 on the 
swinging arm or frame i. The upper end of 
this arm is arranged between the parts of 
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a bifurcated or forked lug. 219 on the upper. 
end of the centering arm i and the extreme 
upper end of the arm is provided with a 
beveled edge which coöperates with the 
beveled teeth of a wheel 220 (see Fig. 3) 
which is fixed to the upper end of the shaft 
124 and rotates with the type wheel. The 
lower end of the centering arm 217 is pro 
vided with a pin 221 (see Fig. 2) which en 
gages a cam slot 222 in an upwardly pro 
jecting lug 2:23 on the carriage J. In the 
normal position of the type wheel shown in 
the drawings, the centering arm is held out 

90 

95 

O) 
of engagement with the toothed wheel 220 
by the cam lug 223. As the type wheel is 
swung in Wardly against the platen, the pin 
221 moves through the cam Siot 222 and the 
latter is shaped to throw the upper end of 
the centering device inwardly to engage the 
teeth of the wheel 220 and thereby accurately 
center the selected type before it strikes the 
platen. 
A bent arm 224 is fixed to the carriage J 

and extends upwardly through the slot 159 
of the top plate a' and then rearwardly be 
neath the platen (see Figs. 1 and 2). An 
arm 225 is connected by a pivot pin 226 to 
the rear end of the supporting arm 224 and 
the arm 225 extends forwardly from its 
pivot and thence upwardly and carries an 
inking roller 227 between the type wheel H. 
and the platen G. The roller is journaled 
upon a horizontal pin 228 on the upper end 
of the arm 225 and is removably held in 
position thereon by a U-shaped spring 229. 
A spring coiled about the pivot pin 226 
holds the arm 225 and inking roller 227 in 
normal position. As the type wheel swings 
in toward the platen, it strikes the inking 
roller, Swings the arm 225 upwardly about 
its pivot pin 226 and against the tension of 
the spring thereon, so that the inking roller 
rolls over the selected type and moves up 
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out of the way so that the type çan strike 
"the platen. 
lug230 having a segmental slot herein 

The arm 225 is provided with a 
which is engaged by a stop-pin 281 fixed to 

i.e. 

the supporting arm 224. 
The crank-arm p on the striker rock-shaft 

128 is extended, as shown in Figs...a and 2, 
and is arranged to strike the end of a switch 
arm ºr that is pivoted on a lug 232 on the 
frame 233 of a magnet R. The frame of 
this magnet is secured to the base plate B 
and projects upwardly therefrom. The 
switch-arm a carries an insulated spring 
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contact r" which is normally held into en 
gagement with an insulated contact screw ' 
by a spring 234, The local operating cir 
cuit for the printer extends through this 
normally closed switch. Whenever the 
striker mechanism is operated to print a 
selected letter, the arm p strikes the switch 
arm rand disengages the contacts and ', 
so that the operating circuit to the receiver 
is broken and the parts are restored to nor 
mal position and are ready to receive the next signal. 
The switch-arm r" is also arranged to be 

shifted to disengage the contacts r and r' 
by an actuating rod g which extends 
through the core of the single spool solenoid 
magnet R and is connected to the movable 
core section R, thereof. The actuator rod 
rºº and the movable core section R1 are mor 
mally upheld when the hagnet R is de&ner 
gized by a clip 235 fixed to the lower end of 
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the magnet frame and extending beneath the 
core section. Whenever any one of the five 
special signals are received which do not 
operate the type wheel, the magaet R is 
energized and ?he operating circuit iš broken 
thereby to permit the restoration of the 
parts to normal condition. " o 

It should be noted that the type wheel H. 
has a rotary and an axial movement to select, 
the-desired character and a movement bodily 
of translation to print the selected type. It 
also shifts in letter-space direction with the 
carriage J to print, the successive characters 
received and to form the spaces between 
words. To effect the letter-space feed of the 
carriage, a cord 236 (see Fig. 9) is connected 
to a forwardly projecting lug 23' thereon 
and extends horizontally toward the right 
hand end of the machine. Åt the right 
hand end of the machine, a cord 236 passes 
downwardly over a guide wheel 233 on the 
side-plate 130 and rearwardly over a second 
guide wheel 239 to a winding drum 240 (see 
Figs. 12, 13 and 14). This drum is jour 
naled in a bracket 241 on the base plate B 
and is provided with two ratchet wheels 242 
and 243 that are arranged to be engaged 
respectively by the feeding and retaining 
pawls 244 and 245. The retaining pawl 245 
is pivotally mounted on a lug 

65 base-plate of the bracket 241, and a spring 246 on the 

24 (see Fig. 14) coiled about its pivot nor 
mally holds it into engagement with the 
ratchet, wheei 243. The feed-pawl 244 is 
pivotally mounted upon the end of an arm. 
or lever 248 which is pivoted intermediate 
its ends upon a lug 249 on the bracket 24, 
and is connected at its opposite end by a link 
250 to a cross-bar 25 which connects the 
movable cores S of a double, spool solenoid 
magnet S which is mounted on the bracket 
241. A spring 252 extends between the tail 
of the feed pawl 244 and a lug. 253 on the 
artin 248 and normally presses the feed-pawl 
into engagement with the ratchet, wheel 242. 
A spring 254 extends between the arm. 248 
and the frame of a magnet S on the bracket 
241, and normally holds the arm 248 and 
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feed-paw 244 in position with the rear end . . 
of the arm 248 engaging an adjustable stop 
pin. 255 on the base of the bracket 241. 
When the magnet S is energized, it draws 

up the rear eind of the arm 248 and moves 
the feed-pawl 244 back idly over the teeth of 
the ratchet 242 and places the spring 254 
under tension. When the magnet S is de 
energized, the spring 254 restores the parts 
and the pawl 2:44 then acts on the ratchet 
wheel 242 to advance the drum 240 and, 
through the medium of the cord 236, to ad 
vance the carriage. J and type wheel H. 
mounted thereon one step in ietter-space di 
rection. The magnet S is energized when 
ever the striker operating magnet P is ener 
gized, so that the carriage is advanced 
one step whenever the printing mechanism 
is operated. The letter-space movement of 
the carriage, however, does not take place 
until after the circuit through the magnets 
P and S is broken. The transmission of a 
special signal is also arranged to operate 
the letter-space magnet S without operating. 
the printing mechanism to thereby form the 
spaces between the words. 
The letter-space movement of the carriage 

is effected against the tension of a spring 
drum 256 (see Fig. 9) journaled on the left 
hand side-plate 130 and having a cord 257 
wound thereon which extends over a guide 
pulley 258 upon the upper portion of the 
side-plate 130 and is connected to the lug 
23 of the carriage. As the carriage is 
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moved in letter-space direction, the cord 25 
rotates the drum. 256 and places its spring 
under tension so that, by releasing the feed 
ing and retaining pawis 244 and 245 of the 
winding drum 240, the spring drum 256 
will act through the medium of the cord 257 
to draw the carriage back to the left to com 
mence a new iline. The pavis 244 and 245 
are disengaged from the ratchet 244 and 243 
by an arm 259 that is pivoted on the lug 246 

25 

and is provided with a cross-pin 260 at its 
upper end which engages the upper ends of the feeding and retaining dogs or pawls. 
The arm. 259 is provided with a tail-piece 80 
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261 which is arranged to be engaged by an 
actuator rod 262 which extends up through 
a single-spool Solenoid magnet S and is 
connected to the movable core S thereof. 
The rear end of an arm 263 is pivoted to 
the movable core S. This arm is pivoted 
intermediate its ends upon a lug. 264 on the 
brackets 241 and the forward end of the 
arm extends over a horizontal rod 265 that 
extends transversely of the machine between 
the side plates 130. This rod is longitudi 
nally movable through guide-openings in 
the plates 130 and is yieldingly pressed 
toward the right by a spring 266 (see Fig. 
9) coiled around the rod and extending be 
tween the left-hand side-plate. 130 and a 
collar. 267 on the rod. At its right-hand 
the rod 265 is provided with a collar 268 
which is normally pressed against the side 
of the forward end of the arm 263. 
The carriage return magnet S is arranged 

to be energized by the transmission of a 
, special signal. When this occurs, the actu 
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ator rod 262 is pushed downwardly to shift 
the arm. 259 and thereby disengage the feed 
and retaining pawls 244 and 245 from the 
winding drum 240. The spring drum 256 is 
then free to act to return the carriage to the 
left. The operation of the carriage return 
magnet lifts the forward end of the arm 263, 
so that the rod 265 is shifted longitudinally 
to the right by its spring 266 and the collar 
268 thereon is moved beneath the forward 
end of the arm 263 to lock the dog-releasing 
mechanism and the feed and retaining dogs 
244 and 245 in released position. The dogs 
are thus held in released position, even 
though the carriage return magnet S is de 
energized,and they are held in released po 
sition until the carriage is fully restored to 
the left-hand end of the machine to com 
mence a new line. At the end of its move 
ment to the left, a lug 269 (see Figs. 1 and 
2) strikes the collar 267 on the rod 265 and 
moves it longitudinally, to a slight extent, 
to the left against the tension of its spring 
266, so that the collar. 268 at its right-hand 
end is shifted from beneath the arm 263. 
The springs 247 and 252 of the dogs then 
return them into engagement with the ratch 
ets of the drum 240, so that the letter-space 
mechanism is again in condition to feed the 
carriage step-by-step in letter-space direc 
tion. 

dram 240 when the carriage is returned to 
the left, it is provided on its inner face with 
a stop-pin 270 which is arranged to be en 
gaged by an arm 271 pivoted on a lug 272 on 
the base-plate of the bracket 241. A second 
arm 273çonnected to the arm 272 is also piv 
oted on the lug 272 and moves with the arm 
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21. A spring 274 coiled about the pivots 
of the armis 271 and 273, tends to press these 
arms inwardly with the arm 273 against 

To prevent the overthrow of the winding 
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the periphery of the drum 240. When the 
drum 240 is rotated in the direction indi 
cated by the arrow in Fig. 12 to wind up the 
cord 236 and move the carriage in letter 
space direction, the cord engages the arm 
270 at the end of the arm 273 and moves it 
outwardly against the tension of the spring 
274 and at the same time, moves the arm 271 
out of the path of movement of the stop 
pin 270. When the carriage is returned by 
the operation of the spring drum 256, the 
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75 
cord 236 is unwound from the drum 240 and 
moves from beneath the end of the arm 273, 
So that the stop-arm 271 is moved by the 
spring 274 back into position to engage the 
stop-pin 270 and arrest the rotation of the 
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drum 240 and thereby prevent its overthrow. 
By preventing the overthrow of the drum 
240 the cord 236 is held taut at the end of 
the return movement of the carriage and the 
feed mechanism is in condition at once to 
properly feed the carriage in letter-space di 
rection. 
The cross-bar 211 connected to the cores. 

M° of the stop-pin shifting magnet M', is 
arranged to engage a screw 275 that is ad 
justably threaded through the end of a 
Switch-arm mº, that is pivoted on a lug 276 
on the face of the upright plate 204 (see 
Figs. 9 and 10). This switch-arm carries a 
spring contact m which is arranged to en 
gage a contact Screw m on the lug. 276. The 
Switch-arm is spring-pressed to move the 
contacts into engagement, but the latter are 
normally held open by the engagement of 
the cross-bar 211 with the screw 275, but 
When the stop-pin operating magnet is en 
ergized, the cross-bar moves away from the 
SCiew and the contacts m, and an are 
brought into engagement. These contacts 
are arranged in the energizing circuit of 
the type-adjusting or rotating magnets L 
and L. 8 , , 

The first four impulses, as described, con 
trol the magnets Nº, Nº, Nº and Nºito set the 
selector plates n, n°, in and in and the fifth 
impulse determines which of the two rotat 
ing magnets Lor L’ is to be energized, and 
also initiates the operation of the stop-pin 
shifter magnet M to project the pins 
through the Selecting plates or disks. When 
this magnet is energized, the contacts in 
and mare brought into engagement to close 
the operating circuit through one or the 
other of the rotator magnets L and L', so 
that the type-adjusting mechanism is ro 
tated in one or the other direction until the stop-arm M engages one of the projected 
pins. The operation of either rotator mag 
net also controls the closing of the circuit 
through the striker magnet P and the car 
riage feed magnet S, so that the type wheel 
is shifted to impress the selected type upon 
the paper on the platen and the operating 
circuit is broken by the separation of the 
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contacts ' ' by the arm p of the 'striker 
mechanism. The operating circuit to the 

| paris of the receiver is broken and the mag 
nets, including the magnet S, are deiner 
gized, so that, the line space feed mecha 
nisin is operated to advance the carriage one 
step and the type wheel and type wheel ad 
juster mechanism is returned to normal po 
sition in readiness to receive the next signal. 
f a capital, figure or punctuation mark is 

to be transmitted, the oper:ftor will press one 
or the other of the special keys For F to 
transinii special signals and operate one or 

2. 
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the other of the type wheel shifter magnets 
H' or 2. 
To permit the rapid operation of the re 

ceiver mechanism to print the successive 
characters, it is desirable to quickly and 
promptly arrest the type wheel and type ad 
juster mechanism when it is returned to 
normal, central position by the centering 
springs 166, 167 and 170. For this purpose, 
a stop is provided for engaging and arrest 
lìg the return movement of the arm M on 
the type wheel adjusting shaft l. This stop 
is preferably in the form of a pin 277, see 
Figs. 9 and i0 which is arranged to slide 
longitudinally through an opening in the 
upper portion of the right-hand side-plate 
130 and through an opening in a small 
bracket 28 fixed to the inner face of the 
side-plate. A spring 279 coiled about the 
pin extends between the face of the plate 
130 and a collar 280 on the pin and tends 
to press the pin inwardly in the position 
shown in the drawings, the pin rests upon 
the outer face of the arm M, so that it does 
not interfére with the rotation of the type 
adjusting mechanism in either direction 
but, as soon as the type-adjuster mechanism 
is rotated in one or the other direction, the 
stop-pin is pressed inwardly by its spring 
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279 and into the path of movement of the 
stop-arm M and the return of the stop-arm 
is arrested by the pin. Before the tipe 
adjuster mechanism is again rotated the 
stop-pin is moved out of the path of the 
arm M by an outwardly projecting finger 
281 on the upper portion of the outer plate 
on of the stop-pin carrier. At the end of 
the operation of the receiver, the stop-pin 
carrier, which has but a slight throw, is quickly restored to normal position by the 
springs m” on the pins m and the pin 27 is 
again projected into the path of movement 
of thearin M on the type-adjusting shaft, 
so that, although the type-adjusting mech 
9nisma and type wheel are Spring-heldin cen 
tral position and arranged to move in oppo 
site directions from normal, a dead stop is 
provided for arresting the return movement if these parts. They are thereby arrested 
quickly and without vibrating, so that they 
are in readiness to quickly receive and press 
the next succeeding character. 

???????? 

Instead of shifting the paper carriage 
step-by-step in letter-space direction to 
print the succeeding characters, as in the 
ordinary typewriter, the supports for the 

- paper platen are stationary and the small, 
light carriage) upon which the type wheel 
H is mounted, is shifted. This work must, 
be done electrically and a smaller, quicker 
Operating magnet can be employed for 
shifting the type wheel carriage than could 
be used for shifting a heavy paper carriage. 
The speed of the inachine is thereby in 
creased by this arrangement, it should be 
noted that the shafts 128, 1:29 and 1 upon 
which the type wheel carriage sides, also 
serve to effect the íype-selecting and strik 
ing movements of the type-wheel. The 
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mechanism and magnets arranged between . 
the bottom and top plates B and B' is in 
closed by a series of side-plates 282 secured 
to the corner posts b. - 
The arrangement of transmitting and re 

ceiving or selecting circuits and relays, in 

85 

certain respects, may be considered an im- - 
provement upon a prior electric telegraph 
or selective system devised by us and set 
forth in an application for Letters Patent 
filed in the United States Patent Office Jan 
uary 22, 1908, Serial No. 412,094. Also the 
mode of operation of the present improved 
system, in certain other respects, is essen 
tially different. Some of the features of the 
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improved system by which it is adapted 
for use with the present improved transmit- i. 
ting and receiving apparatus were devised 
jointly by us, but other broad features of 
improvement which are adapted to other 
forms of electric selective apparatus are the 
sole invention of Howard L. Krutin and, 
while herein set, forth in order that the pres 
ent invention may be clearly understood, are 
reserved for the subject-matter of another 
application. 

Fig. 21 is a diagram of the circuits, re 
lays and magnets at one station. The set 
of signal selecting or pole-changing Switches 
D. of the transmitter are connected re 
spectively to a set of five line branches 1, 
2, 3, 4 and 5 which are connected respec tively to the normally disengaged or front 
contacts s of a set of five transmitting 
switchest arranged to be operated by a set 
of transmitting relays T, T, T, T and 
Ts. The special selecting switch f" and its 
normally engaged or back contact are in 
terposed as shown in the line branch 1. The 
normally engaged or back contacts of the 
selecting switches or pole-changer's D aire 
connected by conductors 6 to gne pole (in the present instance, the positive pole) of 
a divided figs battery 7 and the normally 
disengaged or front contacts of these 
switches, and also of the switch f", are con 
nected by conductors 8 to the other of nega 
tive pole of the divided battery. The cen 
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ter of the divided line battery is connected 
to ground or to a suitable return wire. The 
selecting switches D are operated in differ 
ent combinations, as described, by the keys 
of the transmitter through the medium of 
the cams d' to select the permutations that 
distinguish the separate characters or sig 
nals. 
When the machine is used for transmit 

ting, the line circuit extends from the trans 
mitter switch t of the first transmitter mag 
net or relay T through the several trans 
mitter switches t in series. Each transmit 
ter switch is çonnected to the normally en 
gaged or back contact of the next switch in 
the series by a conductor 9. The last trans 
mitter switch controlled by the relay Ti 
is connected by a conductor 10 to the back 
contact of a normally closed unlocking 
switch i' which is arranged to be shifted 
to open position by a relay magnet t°. This 
switch is connected by a conductor 11 to one 
of the contacts of , a manual liv shiftable 

- switch . The other contact of the switch 
25. is connected by a conductor 12 to ground 

or to a return wire leading therefrom to a 
distant station. This switch is connected to 
one end of the main line wire or conductor 
13 which extends therefrom through the op 
positely wound coils 14 on a polarized relay. 
R* and thence to the distant station. It will 
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be understood that the opposite end of the 
main line wire or conductor 13 is similarly 
connected to the line relay R* and switch 
r' at the distant station. Each of the trans 
mitting relays is arranged to operate a 
normally open switch t which is arranged 
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to control the circuit of the next succeeding 
magnet or relay of the set, each of these 
switches being connected to the coil of the 
next succeeding relay by a conductor 15, 
the conductor 15 from the switch t” of the 
last transmitter relay T leading to the coil 
of the magnet or relay t”. The relay f' is 
arranged to control a normally closed un 
locking switch t', the normally, engaged or 
back contact of which is connected by the 
conductor. 16 to the front contact of the 
several switches it and also to the first 

50 transmitter magnet T and to the magnet as 

E’. This latter magnet, as described, is ar 
ranged to complete the shift of any selected 
key and lock out the remaining keys until 

55 
the selected key is restored to normal posi 
tion. The , front contact of the switch t 
is connected by a conductor 17 to the coil. 
of the magliettº, aid the Switch is con 
nected by a conductor 18 to the switches (l 
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and f' which are operated respectively by 
one of the cams d' and by the can F". 
Switches d and f* are normally open, the 
contacts thereof being connected by a con 
ductor 19 to one pole of a local battery 20, 
the other pole of which is giouded or con 
nected to a suitable return wire. Besides 
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the Switches it and t, the first transmitter 
relay T operates a third switch t which is 
connected to the local battery wire 19 and 
its normally disengaged contact is connected 
by conductors 21 and 18 to the unlocking 
switch t of the magnet t” and to the nor 
mally disengaged contact of the switch t 
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of the last transmitter relay T*. The trans 
mitter relays, the relay t” and the magnet 
E are all connected on one side, to ground 
or by a suitable return wire to the local bat 
tery 20. When the apparatus is used for 
transmitting, the switch r" will be posi 
tioned to connect the conductor 11 to the 
main line wire 13 at the transmitting sta 
tion and at the receiving station, the cor 
responding switch will be employed to 
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ground the main line wire or connect it to 
the divided line battery 7 by a suitable re 
turn wire. When any of the transmitting 
keys of ése 
the special shift keys F and F, one or more 
of the five impulse selecting or pole-chang 
ing switches D will be shifted and one or 
more of the five line branches, 1, 2, 3, 4 and 
5 will be connected thereby to the negative 
side of the line battery. 7, while the others 
remain connected to the positive side thereof 
and the switch d will also be shifted by any 
key, except the special shift keys F and F. 
to close the operating circuit from the local 
battery 20. Current will then flow. from the 
local battery through the conductors 19, 18, 
unlocking switch t, conductor 16 to the 
coils of the magnet E' and thfirst trans 
mitter relay T.. The magnet E will then 
be energized to complete the shift of the 
selected key and lock out the remaining 
keys. The operation of the first transmitter 
relay 'T', will shift its switch t to closed 
position to thereby connect the second trans 
mitter relay T to the local battery through 
the conductor 16, switch t” and conductor 

machine is depressed, except. 

90 

95 

100 

105 

15. The second transmitter relay T will 
then be energized and Will in a similar man 
ner operate its switch i and connect the 
third transmitter relay T. to the local bat 
!-ry. The operation of this magnet will 
connect the fourth transmitter relay T to 
the local battery and the latter will connect 
the fifth transmitter relay T to the local bat 
tery. The operation of the magnet T will 
shift its switch t and will connect the 
magnet tº to the local battery from the con 
ductors 18 and 21 to the switch tº and con 
ductor 15 to the coil of the magnet t°. The 
operation of the magnet t will shift the 
switch t and thereby disconnect the con 
ductors 18 and 16 and open the local oper 
ating circuit through the transmitter relay's 
and through the magnet E. so that the 
parts operated thereby are restored to nor 
mal condition. The transmitter relay mag 
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nets T!, T°, T*, T* and T8 are thus sticees 
sively connected to the local battery and are 30 
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operated in order, the circuit therethrough 
being opened at the end of their operation 
by the relay #9. This effeets the successive 
operation of the transmitter switches t. to 
transmit the selected permutation or code signal by successiyelý connecting the line 
branches i, 2, 3, 4 and 5 to the line. When 
the switch it of the first transmitter magnet 
T is shifted, current will flow from the 
divided line battery 7 by the conductor 6 or 
8 (in accéedance as to whether or not the 
first pole-changing switch. D has been 
shifted) to the first pole changing switch, 
thence by the conductor 1 through the 
switch f' to the first transmitter switch it, 
through the transmitter switches i in order 
to the switch i' conductor 11, Switch r, 
conductor 13 through the coils 14 of the line 
relay R” at the transmitting station and 
thence over the line to the line relay at the 
receiving station which is connected by the 
switch i? at the receiving station to the 
ground or to a suitable return wire leading 
back to the divided line battery 7. The 
first impulse of the code signal or permuta 

: tion is thus transmitted to the line and 
through the line relays R at the transmit 

| ting and receiying stations and this first im 
30 

puise will be positive or negative, in ac 
cordance as to whether or not the first se 
lecting switch D has been shifted. The op 

2 eration of the second transmitter relay T 
will shift its transmitter switch it thereby 
disconnecting the first line branch 1 from 

35 the line and connecting the second line 
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branch 2 to the line and the second impulse, 
either positive or negative, in accordance 
with the position of the second selecting 
switch D, will be transmited over the line. 
Similarly, the successive operation of the 
transmitter relays, T', T* and T will dis 
connect the preceding line branch and in 
terrupt the sending of the preceding im 
pulse and connect the succeeding line branch 
and effect the transmission of the succeed 
ing impulse until all five impulses of the 
permutation have been transmitted, the 
transmission of the fifth impulse being in 
terrupted by the operation of the magnett, 
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which shifts he switch t and thereby dis 
connects the conductor 11 from the set of 
transmitting switches t. This relay, as 
stated, also shifts the switch t to break the local operating circuit through the trans 
mitting relays but the local operating cir: 
cuit through its own coil is locked in closed 
condition by the switch t, since, when it is 
shifted, current will flow from the power 
wire 18 through the Switch t and thence 
by the conductor 17 through the coil of the 
relay #2. The circuit of the nagnet fre: 
mains in closed condition intil the Selected 
key is released to opesa th? $7itch ?. 9nd dis 
connect the conductor 18 from the local bat 
tery 20, The reley tº this reia ains eiger 

???????? as long as the selected key is held epressed and the transmitting relays and 
the. magnet E are cut off from the local 
power circuit ang also from the line and, 
although the operator may depress other 
keys of the machine, no effect will be pro duced thereby until he releases the de 
pressed key to open the circuit through the 
relay t°. ??? 
By means of this arrangement, it is in 

possible to overlap the signals in transmis-, 
sion by the too rapid operation of the keys. 
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When any key is depressed, it initiates the operation of the transmitting relays and it 
is locked in depressed condition and e re 80 
maining keys are locked against operation 
by the lock-out magnet Euntil the trans 
mission of the selected permutation is com: 
pleted. The magnet E is then deenergized 
so that the universal shifting and lock-out. 
bar E (see Fig. 1) is restored to normal 
condition and the operator may then de 
press another key but he cannot transmit 
the succeeding signal until he releases dhe 
first key depressed, since it is necessary to 
do this to open the circuit of the magnett 
to thereby again permit of a connection be 
tween the transmitting relays, and the local 
operating battery 20. The arrangement 
permits the very rapid manipulation of the 
keys without any confusion in the signals, 
since the operator can depress one key be: 
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fore he has entirely released the preceding . 
key and the transmitter keys may thus be 
manipulated in much the same manner that 
the keys of a typewriter are manipulated 
by a rapid operator, but it is impossible 
tò have any of the sucgeeding signals over-, 
lapped upon the line circuit. 
The switch f at the last transmitter, re 

lay t° connects the conductor 18 to the eoil 
of the magnet t? and its contact is not con 
nected to the conductor 16, as are the other 
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switchest, for, if this were done, the mag 
net t” would be opening and closing its own G 
circuit and a buzzer like action would be 
produced. 
When the shift-key F is depressed,the eams 

F2 and F are moved to momentarily move 
both of the switches f' and f', and when this 
key is released the cam F is operated to 
momentarily shift the switchf. On the 
depression of the shift-key F, the switch. 
fe is momentarily shifted and when this 
key is released, both the switches f' and f 
are momentarily shifted. The switch f, 
like the switch d, connects the local battery 
20 to the conductor 18 and thus initiates 
the successive operation of the transmitting 
relays T, T, T, T4 and T, so that the line 
branches 1, 2, 3, 4 and 5 are successively 
connected to the line as above described. 
Even though the Switch 

operate, since the Swite 
h fºº is only momen 

tarily shifted, the entire set of relays will 
h f is necessarily 
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is 
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held shifted long enough to operate the 
first transmitter relay T and this connects 

... the conductor 16 directly to the local battery 

0. 
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20 and independently of the switch f, 
through the conductor 19, switch iº, con 
ductor 21 and switch tº and the transmitter 
relays will operate in order whenever the 
switch f is momentarily shifted. If the 
switch f alone is shifted, the operation of 
the transmitter relays will send a signal 
comprising five positive impulses over the 
line. If the switch fºis also shifted momen 
tarily, the line branch 1 will be connected to 
the negative side of the divided line bat 
tery 7, while the transmitter relays T and 
T* are operating and the first impulse of 
the permutation will be negative while the 
remaining impulses will be all positive. 
When the shift key Fis, thus depressed, a 
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permutation of impulses comprising one 
negative followed by four positive impulses 
will be transmitted over the line and when 
this keyis released, a permutation compris 
ing five positive impulses will be trans 
mitted. These same combinations will be 
transmitted in the reverse order when the 
shift-key F is depressed and returned to 
normal position and these permutations, 
when transmitted in one or the other order, 
are arranged at the receiver to shift the type 
mechanism to print either capitals or fig 
ures in accordance as to which of the per 
mutations is first transmitted and, when the 
Second permutation is transmitted to re 
store the type mechanism to print “lower 
case' letters. 
The line conductor 13, as above stated, 

passes through the coils 14 of the line relays 
R, both at the transmitting and the re 
ceiving stations. The line relay controls 
the receiving and printing mechanism, so 
that the message transmitted is printed 
both at the transmitting and the receiving 
stations. A branch of the battery wire 19 
extends through opposed coils 22 of the 
line relay R* to the ground and these coils 
are preferably wound upon the same spools 
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as the coils 14. A branch of the battery 
wire 19 is also connected to a normally 
closed unlocking switch W, the contact of 
which is connected to a branched power 
wire 23. One of the branches of this con 
ductor is coniected to the tongue or arma 
ture r of the line relay R” which is thus 
connected to one side of the local battery, 
20 through the unlocking switch W. The 
circuit through the local coils 22 of the line relay are always closed during the cpera 
tion of the apparatus. The armaturer is 
normally held în central position between a 
pair of contacts 24 and the coils 22 balance 
one another and take the place of the per 
maneit magnet ordinarily employed in a 
polarized relay. An impulse passing over 
the line circuit, and through the coils 14 

two relays W. 

1282,04?? 
will neutralize one of the coils 22 and will 
strengthen the other so that the armature 
r' will be shifted into engagement with one 
or the other of a pair of contacts 24 in 
accordance with the polarity of the line 
impulse. 
The conductor 23, which is connected to 

the local battery 20 through the normally 
closed unlocking switch V and the con 
ductor 19, like the battery wire 19, is shown 
in heavy lines in the diagram and is pro 
vided with a number of branches leading 
to different portions of the selecting appa 
ratus. The armature º of the line relay 
connects this operating circuit conductor to 
one or the other of á pair of conductors 25. 
The flow of current through the conductors 
25 is arranged to selectively control a num 
ber of pairs of relays W, W2, W8 and W4 
and a relay W. The first impulse of any 
permutation will operate either one of the 
relays W, in accordance with its polarity. 
The second impulse will operate one of the 

The third and fourth im 
pulses of the permutation will operate one 
of the relays W and one of the relays W. 
and the fifth impulse, if its polarity is nega 
tive, will operate the relay W. A series of 
transfer switches i, u, u' and u?, are ar 
ranged in pairs and are adapted to be oper 
ated by a set of relays U, U*, U8 and U to 
successively connect the circuits of the se 
lecting relays W1, W., W., W4 and W to 
the pair of conductors 25 as the impulses of 
a given permutation are received. The 
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switches at of the first transfer relay U are 
connected to the pair of main conductors 25. 
The switches u' of the second transfer relay 
U are connected by a pair of conductors 26 
to the front or normally disengaged con 05 
tacts of the switches at of the first transfer . 
relay. In a similar way, the switches of the 
third and fourth transfer relays are con 
nected to the front or normally disengaged 
contacts of the switches of the preceding 
transfer relay in the set by pairs of con 
ductors 26. A pair of branch conductors 31 
and 31' lead from the back or normally en 
gaged contacts of the first pair of transfer 
switches u' to the cores of the first pair of 
selecting relays W., a normally closed 
switch up' being interposed in each of these 
branchliconductors. The switch up in the 
branch : 3 is operated by one of 
the pair of selecting relays W. and this 
conductor leads to the other relay W and 
the switch noº, interposed in the branch con 
ductors 31' is operated by the second relay 
W1 of the pair and leads to the core of the 
first relay of the pair. The operation of 
either of the pair of selecting relays W will 
cut out the other selecting relay w' of the 
first pair so that it cannot be operated. In 
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a similar manner, the coils of the second 
pair of selecting relays 'W' are connected 33 
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to the back contacts of the transfer switches 
d' by a pair of branch conductors 32 and 
32 and the third and fourth pairs of se 
lecting relays W and W are connected to 
the back contacts of the transfer Switches 
w° and a respectively by pairs of branch 
conductors 33 and 33 and 34 and 34'. Each 
selecting relay is arranged to open a nor 
mally closed switch v in the circuit of the 
other relay of the same pair, so that when 
any one of the relays is operated, the cir 
cuit of the other relay of the same pair is 
opened by the Switch n“ in its circuit. A 
fifth pair of branch conductors 35 and 35' 
are connected to the front contacts of the 
fourth pair of transfer switches at'. 
Each of the selecting relays W. W. W. 

and W is arranged to operate a pair of 
locking switches nuºvº , and uyº that are con 
nected to branches of the battery wire 23 
that, as stated, lead from the battery 20 
through the conductor 19 and the normally 

25 

closed inlocking switch W. . The contacts of 
the switches 't' are connected to the coils 
of the respective relays so that, when any 
one of these relays is energized, the circuit 
to the local battery 20, will be closed through 
its coil and held in closed condition by the 
operation of the corresponding locking 
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switch w°. The switches up of each pair of 
selecting relays are connected by conductors 
36 to the coil of the corresponding transfer 
switchelay. Thus when either of the pairs 
of selecting relays u' is operated, the cor 
responding transfer switch U will also be 
operated and the circuit of the local battery 
through its coil will be held in closed con 
dition so long as either one of the relays 
W' remains energized. In a similar man 
ner, the operation of either one of the pair 
of selecting magnets W will energize the 
second transfer switch relay U* and the op 
eration of either of the pairs of magnets 
W or W will operate the corresponding 
transfer switch relays U8 and U. The 
branch conductors 31, 32, 33 and 34 are 
provided with extensions 31, 32’, 33' and 
34' which lead to the contacts of a set of 
switches X that are operated by a relay 
X'. The two branch conductors 35 and 35' 
lead to the contacts of the two remaining 
switches of this set. As stated, each signal 
or character is represented by a permutation 
of five impulses of opposite polarity. The 
first line impulse will energize the line re 
lay R and shift its armature in one or the 
other direction, so that the circuit from the 
local battery 20 may be traced therefrom by 
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the conductor 19, normally closed unlock 
ing switch V, battery wire 23 to the line 
relay armature r and thence by one or the 
other of the main conductors 25 to one or 
the other of the switches nu! of the first 
transfer switch relay U and thence by one 
or the other of the branch conductors 31 

wife to the local battery 20. 

or 31 through the switches at therein to 
the coil of one or the other of the first pair 
of selecting relays W. and then back to the 
local battery 20 through the ground or by 
means of a suitable return wire. It will be 
understood that the selecting relays W, 
W. W.8 and W and the set of transfer 
switch relays U., Uº, Uº and Uare all con 
nected to ground or by a suitable return 
impulse is positive. the selecting relay W. 
intet)sed in the branei conductor 31' will 
be energized and if negative, the selecting 
relay W in the branch conductor 31 will 
be energized and this branch conductor, to 
gether, with the extension 31 thereof will 
be locked in closed condition at this point. 
That is to say, the operation of either, of 
the pair of selecting relays W will shift 
the corresponding set of switches it, w° and 
to. The operation of the switch at will 
cut out the other selecting relay of the pair 
and lie operation of the Switch w“ will close 
the locking circuit from one of the branches 
of the lattery wire 23 through the coil of 
the selected one of the first pair of relays 
and it will be held closed independently of 
the further operation of the line relay R*. 
The operation of the switch us of either 
of the first pair of selecting relays W, will 
close the local battery circuit through the 
first transfer switch relay U" by connecting 
the battery wire 23 to the coil of the relay 
ji through the conductor 36. The first 

transfer switch relay U will then operate, 
disconnect the first pair of branch conduc 
tors 31 and 31 floin the main conductor 
25 and connect the second pair of branch. 
conductoi's 32 and 32 thereto through the 
medium of the second pair of transfer 
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switches U and the conductors 26 that are 
connected to the nermally disengaged front 
contacts of the switches u' of the first trans 
fer svwitch relav U1. 
The second line impulse of the permuta 

tions passing through the coils 14 of the 
line relay R will shift the armature r 
thereof in one or the other direction and 
will close the local operating circuit from 
the battery wire 23 and armature r to one 
or the other of the main conductors. 25i to 
the switches u of the first transfer relay. 
U, thence by the conductors 26 to the pair 
of switches u of the second transfer relay 
and thence either by the branch conductor 
32 or the branch conductor. 32 to one or the 
other of the second pair of selecting and 
locking relays W. The second line lim 
pulse of the permutation will then select 
one or the other of the branch conductors 32 
or 32 and will close the local operating 
circuit through one or the other of the 
second pair of the selecting relays W2. The 
operation of either of these pair of relays 
will disconnect the second pair of branch 
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condition and the fourth impulse of the per 
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conductors 32 and 32' from the main con- nary impulse. It follows that the selecting 
ductors 25 and will connect the third pair relays must be variably responsive to differ 
of branch conductors 33 and 33 thereto, so ent lengths of impulses and be independent 
that the third impulse of the set will operate of any interruptions in the line circuit be 
either one of the two magnets W8 and lock tween the impulses of like polarity in any 
the circuit of the selected magnet in closed given signal. 

The transfer switch relays in the pr; sent 
mutation will select one or the other of the system, instead of acting at the pauses be 
pair of relays W. and lock its circuit in tween the impulses of the permutation as 
closed condition. The fifth impulse of the in the prior system referred to. operate as 
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permutation will select one or the other of above described, as soon as either one of . 
the branch conductors 35 or 35. In this the corresponding pair of selecting magnets 
way, the selecting magnets W. W., W., W is energized and the speed of operation of 
will connect one or more of the extension the selecting and transfer switch relay mag 
conductors 31', 32’, 33' and 34’ of the net is tuned to correspond with the speed 
branch conductors 31, 32, 33 and 34 to the of operation of the transmitting relays. 
local battery 20through the selector un- The first impulse of a permutation is sent 
locking switch W and the flow of current to the line as soon as the first transmitting 
through these extension conductors and relay T is energized. At the same time, the 
through the branch conductors. 35 and 35' 
is arranged to control, the printing mecha 
nism as hereinafter set forth. 

In the system set forth in our prier ap 
plication No. 412,094 above referred to, 
there were ten relays in the transmitting set, 

circuit of the second transmitting relay T is 
connected to the local battery and the length 
of the first impulse depends upon the time 
required for the second relay T to operate. 
In the same way, the length of the succeed 
ing impulsesin the permutations dependupon 

the first being arranged to connect the first the length of time it requires the succeeding 
line branch to the line, the second to dis-, transmitting relays to operate. These trans 
connect it therefrom the third connecting miting relays are relatively slow acting, 
the Secondline branch to the line, the fourth so that heavy, strong impulses may be im 
disconnecting the second branch, and so on, pressed upon the line circuit. The selecting 
so that the permutations of any given signal relays W., W. W. and W of the receiver 
were transmitted with appreciable pauses are very sensitive, quick-acting magnets so 
or interruptions of the main line circuit. that they will quickly respond to the opera 
in that system, the transfer ???\†??????????? the tion of the line relay R. The transfer 

receiver which successively connected then switch relays U, U U8 and U4 which are 
pairs of branch circuits and of locking and operated from the local battery through the 
Selecting relays thereinto the main conduc- medium of the selecting relays, are rela 
tors controlled by the line battery, operated tively slow-acting. The timing of the trans 
at the pauses or interruptions of the main fer switch and selecting relays is such that, 
line circuit between the separate impulses the time required for one of the first pair 
of the permutation. The second transmit- of selecting relays W. and the first trans 
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ting relay'T' in the system here shown, not mitting switch relay U to operate is the 
only disconnects the first line branch 1, but same as required by the second transmitting 
connects the second line branch 2 thereto relay T to operate. The time required to 
and the third relay T. disconnects the sec- operate one of the second pair of selecting 
Ond line branch 2 and connects the third relays W. and the second switch relay U2 

: line branch3 thereto and so on, so that the is the same as is required by the transmit 

50 

impulses of any given permutation follow ting relay T. In a similar manner, the 
One another with great rapidity and with time of operation of one of the third set of practically no, or only very slight, inter- selecting relays W. and the transmitting 
ruptions in the line circuit. At least, the switch relay U and of one of the selecting 
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effect of the inductive capacity of the line relays W. and the transfer switch relay U.4 
and the magnetic lag of the line relays is correspond respectively to the time of opera 
such that the slight interruptions in the line tion of the transmitting relays T4 and T5. 
circuit between the successive impulses does. By reason of this arrangement, it is not 
not affect the line relay and its armature is necessary to interrupt the line circuit be 
not moved when the transmission of any tween the impulses of like polarity in any 
given permutation is commenced unless the given permutation. For example, if the first 
current in the line circuit is reversed, as two impulses of any permutation are of the 
when a negative impulse follows a positive, same polarity to give in effect one impulse 
or vice, yersa. It follows from this that two of double length, it will first, as described, succeeding impulses of the same polarity at operate one of the pair of selecting relays 
the receiver form in effect one long impulse W and the transfer relay U1 and then 
of double length and three impulses, along properly operate one of the selecting relays 
impulse of three times the length of an ordi- We and the transfer switch relayija. If 

10 

15 

120 

25 

30 



0 

5 

20 

25 

30 

40 

45 

60 

65 

1,232,045 - 9 

this double impulse is positive, the branch 
conductors 31 and 32' will be selected and 
if negative, the branch conductors 31 and 
32 and the extensions 31' and 32' will be . 
selected. If the first three impulses of the 
permutation are of the same polarity there 
by forming in effect at the receiver one long 
impulse of three times the length of an 
ordinary impulse, one of the third pair of 
selecting relays W will be operated and the 
third transfer relay U and one or the other 
of the branch conductors 33 or 33' will be 
selected. Impulses of like polarity in any 
gien permutation may thus follow one an 
other without any appreciable interruption 
of the line circuit. At least without stafi 
cient interruption in the line circuit to cause 
the line relay armature to drop away from 
one of the contacts 24 and the set of select 
ing relays will variably respond to the vary 
ing lengths of impulses formed by crowding 
together the impulses of the permutation 
and the only changes necessary, after the 
transmitting of the permutation is once 
initiated, are reversals of the line circuit 
where an impulse of one polarity follows 
that of the other. In this way, the trans 
mission of the succeeding impulses of any 
per) titation may be effected very rapidly 
and is not affected by the inductive capacity 
of the line or the magnetic lag of the line 
relays, since reversals on the line will quickly 
Overcome the lag due to either of these 

It is not necessary that the synchronous 
Operation or tuning of the selecting and 
transmitting relays be absolutely accurate. 
The selecting relays operate much more 
rapidly than the transmitting relays and it 
i? only necessary, for example, that one of 
the magnets W operate, at some portion of 
the time that the transmitting relay T is 
acting, and so on with the corresponding Selecting relays and transmitting relays. 
When an impulse of negative polarity fol 
lows an in pulse of positive polarity, or 
vice versa, in a permutation, it is not neces 
Sarv that this reversal shall occur in abso 
lite synchronism with the operation of the 
corresponding transfer relay since, when one 
of a pair of selecting relays is operated, it 
cuts out, by means of its switch at the other 
relay of the same pair. For example, if a 
Pellutution colmences with a positive im pulse followed by a negative impulse, the 
positive impulse will operate the selecting 
relay W' in the Iranch cond actor 31' and 
Will ct out the reiav W in the branch con 
ductor 31 which responds to negative im 
pulses by means of the switch ty. Then, if 
the fille reversal occurs before the transfer 
switch U has completed its operation, it 
"cannot affect the negatively responsive se 
lecting relay W and it is only neecssary 
that this second impulse shall be prolonged 

sufficiently to select the negatively responsive 
relay W of the second pair and thereby con 
nect the branch conductor. 32 and its exten 
sion 32' to the local battery. .. 
This arrangement not only permits the 

impulses of any given permutation to follow 
one another very rapidly and thereby in 
creases the speed of transmission of the unes 
sages, lbt ut it also oloviates the difficulties here 
tofore encountered in electric selective sys 
tens due to the lag of the line circuit which 
varies with tie length and capacity of the 
line, the Weather conditions and the ad 
justment of the line relays. As explained 
albove, this synchrony in the operation of the 
selecting and transmitting relays need not 
be absolutely perfect. Moreover, inasmuch 
as the transmitting and selecting relays are 
restored to normal condition at the end of 
any coiniplete perin it:ution or code signal, the 
two sets of relays start in perfect synchrony 
at the beginning of each permitation. 
This timing or tuning of the selecting or 

receiving apparatus to correspond with the 
time of transmission of the impulses of per 
mutations or code combinations, so that the 
receiver will variably respond to different 
lengths of inpulses, and so that it is not 
necessary to interrupt the line circuit be 
tween successive impulses of the same po 
larity, is the sole invention of Howard L. 
Krun and, while herein set forth to fully 
explain the O?eration of the present im 
proved transmitting and selective printing 
apparat is, it can be employed with different 
forms of transmitting and selective appa 
l'at is and is set forth and claimed on an ap 
plication filed by. Howard L. Krum, May 
29, 1910, Serial No. 464,120. 
The four conductors 31', 32’, 33' and 

34 which, as above described, are variably 
selected by the first four impulses of any 
permitation, are connected to the contacts 
cf the four sets of switches X. These four 
switches are connected by a set of four con 
ductor's B6 to the four selector operating 
magnets Nº, Nº, Nº and Nº which control 
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the selector disks or plates n, n°, n° and n. 
These magnets are also connected to ground 
or by a suitable return wire to the local bat 
tery 20, so that the variable operation of the 
selecting and locking relays W., W., W. and 
WW" will variably Select these operating mag 
nets te efect the diferent settings of the 
type-selecting disks. These selector operat ing in jagnets are arranged to operate nor 
ially -open locking switches nº which are 
("Onnected to the coils of respective magnets 
tuid the contacts of which are connected to 
a branched conductor 37, shown in heav 
lines in the diagram, and which connect dif 
ferent parts of the printing apparatus to the 
local battery 20 through the normally closed 
unlocking switch r and one of the branches 
of the battery wire 19. This switch, as pre 
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viously described is arranged to be opened 
by the arm p of the striker mechanism and 
also by the relay or magnet. R. When any 
one of the set of operating magnets Nº, Nº, 
Nº and Nºis selected and energized its cir 
cuit will be locked in closed condition from 
the battery 20 through the wire 19, unlock 
ing switch r" conductor 37, switch in of the 
selected magnet to the coil thereof and 
thence by the ground or by a suitable return 
wire to the local battery 20. These operat 
ing magnets will thus variably respond to 
the first four impulses of any permutation 
and they will respond to impulses of only one 
polarity; that is to say, if the negative im 
pulses are employed to select the branch con 
ductors 31, 32, 33 and 34 and the extension 
conductors 31', 32’, 33' and 34’ thereof, the operated magnets will be energized or 
not, in accordance with the varied permuta 
tions of the positive and negative impulses 
that represent the different signals and chair 
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acters. That is to say, if the first impulse 
of any permutation is negative, the first 
operating magnet N will be energized and 
the selector plate in will be moved to its 
shifted position. If the first impulse of the 
permutation is positive, the magnet Nºwill 
not be energized and the selector plate n 
will remain in normal position. Similarly, 
the other operating magnets Nº, Nº and Nº 
will be energized or will remain in normal 
condition and the selector plates n°, n° and 
n' will be moved to shifted position or re 
main in normal position, in accordance with 
the polarity of the second, third and fourth 
impulses of the permutation. 
Theselector operating magnets Nº, Nº, Nº 

and N not only variably set the selector 
disks, but they 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 y, gy, y' y' 
and y. The switch y is controlled by the 
magnet Nº and is connected by a conductor 
38 to the switch-arm m' that is arranged to, 
be brought into engagement with its con 
tact mº by the operation of pin shifter mag 
net M, as previously described. The switch. 
2/* is, operated by the magnet N and is con 
nected to the back contact of the switch gy by a conductor 39. The switchy is operated 
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of the switches gy', if and 3. 
tor 42 is connected to the back contact of 

at and up to a conductor 51, thence to the 

by the magnet N and is connected to the 
back contact of the switch y* by a conduc 
tor 40. The switch y is operated by the 
magnet N and is connected by a conductor 
45 to the back contact of the switch of 8. The 
switch y is also operated by the magnet N4 
and is connected by a conductor 46 to the 
front contact of the switch yº. The con 
ductor 41 is connected to the front contact 

The conduc 

the teh y. The conductors 43 and 44 
are nected to the front and back con 

1,232,045 
tacts respectively of the switch ty. The 
arrangement is such that the different oper 
ations of the magnets Nº, Nº, Nº and Nº 
will connect the conductor 38 to any one 
of the conductors 41, 42, 43 or 44. The fifth impulse of any permutation 
selects, as stated, either one of the branch 
conductors 35 or 35'. These conductors are 
connected respectively to the normally en 
gaged contacts of two switches a? and a 
which, together with the switches X are 
operated by the magnet X". The switch a? 
is connected by a conductor 47 through a 
normally closed switch u' and a conductor 
48 to the coil of a selecting relay W which 
is thus energized whenever the fifth impulse 
is negative and selects conductor 35'. The 
switch a' is connected by a conductor 49 
through the coil of the magnet M' which 
operates the stop-pin carrier. The other 
pole of this coil is connected to the ground 
or by a suitable return wire to the local bat 
tery 20. The switch as is also connected to 
the coil of the magnet X, the other side of 
which is grounded or connected by return 
wire to the local battery 20, so that this mag 
net is energized when the fifth impulse of a 
permutation is positive and closes the cir 
cuit through the branch conductor 35. The 
?????? ??????? of this magnet shifts the switches , ae" and agº. The switch avºis provided with 
a front or normally disengaged contact 
which is connected to the local battery 20 
through the battery wire 19, normally closed 
unlocking switch r and one of the branches 
of the conductor 37, so that when the mag 
net X is operated, the local battery cir 
cuit is closed therethrough by the movement 
of the switch a' into engagement with its 
front contact. This shift of the switch a' 
also closes the local battery circuit through 
the magnet M and this circuit is heid closed 
{{'o??? the magnet X and M until opened 
switch contacts º. and r“. 
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the disengagement of the unlocking 
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The relay W which is energized when 
the fifth impulse of any permutation is neg 
ative, is arranged to shift the switch up' and 
thereby disconnect its coil from the conduc 
tor 47 and also to shift a lock switch no, 
the normally disengaged contact of which is 
connected by the conductor 37 to the nor 
mally closed unlocking switch rº” and con 
ductor 19 to the local battery, so that, when 
this relay is energized, current will flow 
from the battery through the conductor 19, 
switch rº, conductor 37, switch vº and con 
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ductor 48 through the coil of the magnet, W . 
and back to the local battery through the 
ground or by a return wire. The shift of 
the Switeil?s '0' and 0° also serves to close 
a circuit from the ???????? through the con 
ductor 19, switch r, conductor 37, switches 

coil of the relay X" and also by a conductor 130 
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49 to the coil of the magnet. M and back 
ground or by a return wire to the local bat 

O 

5 

20 

ably operated and the circuit of any one 
25 

30 

35 

40 

50 

55 

60 

65 

from the coils of these magnets through the 

t??? 20. The first four impulses of any permuta 
tion serve to select one or more of the branch 
conductors 31, 32, 33 and 34 and corre 
sponding extensions 31', 32’, 33' and 34' 
thereof and the selected branches will be 
locked in connection with the iocal battery 
by means of the locking switches up of the 
corresponding relays W, W, W and W. 
These locking switches connect the selected 
branch conductors to the local battery, as 
stated, through the normally closed unlock 
ing Switch W, so that the selected relays will 
remain energized independently of the line 
relay and until the unlocking switch W is 
opened. At the same time, if the magnet 
X" is deenergized and the switches X are 
in engagement with their contacts, the set 
of magnets N, Nº, Nº and Nº will be vari 
or more of these magnets which is closed 
will be locked in closed condition by the 
operation of the switches n°. These 
switches, as stated, serve to close the local 
battery circuit through the selected mag 
nets N, N', etc., from the conductor 37 that 
leads from the normally closed, unlocking 
switch 7, so that, when these magnets have 
been properly operated, they will remain in 
operated condition independently of the 
line relay and also independently of the se 
lecting and locking magnets W., W., W. 
and W4 until the switch it is opened either 
by the operation of the striker magnet P 
or of the releasing magnet R. The fifth 
impulse, as stated, whether positive or nega 
tive, operates the magnets X and the pin. 
shifting-magnet, M and the local battery 
circuit is closed through the coils of these 
magnets by the switch rº. If the fifth im 
pulse is negative, the relay W will also be 
energized and if operated, its circuit will 
be locked in closed condition by the switch ?ty5. 
connect the coils of the magnets Nº, Nº, Nº, 
N4 X, M1 and W to the local battery 
through the unlocking switch r' and con 
ductor 37, so that these magnets, when oper- . 
ated, will"remain in operated condition in 
dependently of the line relay and of the se 
lecting magnets W1, W2, W. and W4 until 
the unlocking switch ris operated. The 
operation of the magnet X by the fifth im 
pulse of any permutation closes a circuit 
from the local battery 20 through the bat 
tery wire 19, switch r, conductor 37, Switch 
acº to the conductor 51 and thence by a con 
ductor i 52 to a normally open switch as 
which is operated by the fourth transfer 
switch relay U. At this time, the transfer 
relay U4 is energized (as it must be, in order 
that the fifth impulse be transmitted to the 

! N1, N2, N3 and N4. 

The locking switches n, as and w 

relay or Inagrict X") and the circuit is fur 
ther traced from the switch at through a 
conductor 54 through the coil of the un 
locking switch magnet W and back to the 
local battery through the ground or by a 
return wire. The unlocking switch V is 
then opened to thereby disconnect the con 
ductor 23 from the local battery, so that all 
the selecting and locking magnets W, W, 

, W and W return to normal condition and 
are ready to receive the next signal or per 
inutation, The unlocking switch V will also 
return to normal condition, since the cir cuit through the coil of the operating mag 
net W is opened when the fourth pair of 
Selecting and locking relays W. and the 
corresponding transfer switch relays U are 
deënergized. The Selector operating mag 
nets Nº, Nº, Nº and Nº, the relay Sy (if 
operated), the relay X" and the pin-shift 
ing magnet M will remain energized, since 
they are connected to the local battery 
through the unlocking switch p’. 
The operation of the magnet Mí! will shif 

the pin carrier to project two of the pins 
n through the selector plates n, n°, n° and 
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ni in accordance with the setting of these · 
plates, as previously described. At the same 
time, the switch contacts m" and m will be 
placed in engagement and a circuit will be 
closed from the local battery 20, conductor 
19, unlocking switch '', battery wire 37, 
Switch as of the magnet X, conductors 49 
and 50, contacts m, and m to conductor 38, 
thence through the set of switches y', y, gy, 
ty and y to one or the other of the set of 
conductors 41, 42, 43 and 44, in accordance 
with the varied operation of the magnets 
connected to a switch y controlled by the 
magnet W, and if a character is to be 
printed, the circuit will be closed through 

The conductor 41 is 
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this conductor and it may be further traced 
from the switch f. to one or the other of a 
pair of conductors 55 and 56 in accordance 
with the polarity of the last impulse of the 
permutation which operates relay W. only 

10 

if it is negative. Thence the circuit is traced 
to one or the other of the rotating magnets 
L or L' and thence from either of these nag 
nets by a common conductor 57 to the coil 
of a relay Land thence through the ground 
or by a retirn wire to the local battery 20. 
One or the other of the rotating magnets L, 
or L will be operated to rotate the type 
adjusting shaft l in one or the other direc 
tion until the stop-arm M engages one or 
the other of the projected stop pins m. The 
selected type on the type wheel H is thus 
brought opposite the printing point of the 
platen. At the same time, the circuit of the 
relay L* is closed and the operation of this 
relay will shift two switchest" and l and a 
circuit will be closed from local battery 20 
ity the conductor 19, unlocking switch r", 
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battery wire 37 to the switch l, thence by 
a conductor 58 through the coil of the letter 
space magnet S to a conductor 59, switchl 

battery 20. The striker magnet will there 
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and by a conductor 60 to the coil of the 
striker magnet P and thence through the 
ground or by a return wire back to the local 
by be energized to bring the type-wheel H 
and impress the selected type on the paper 
on the platen and the airlin p will be shifted 
to open the switch contacts 1' and ' and 
thereby disconnect the pover wire 37 of the 
local battery so that all parts of the print 
ing apparatus will be returned to normal 
condition in readiness to print the next sig- . 

The operation of the magnet S as nal. 
stated, places the letter-space feed mecha 
nism in condition to advance the carriage 
and the type wheel one step in letter-space 
direction when the circuit through the mag 
net is broken. It should be noted that the magnets of the 
printing apparatus are energized in succes 
sion to operate the parts of the printer in 
proper order. That is to say, the first four 
impulses of the signal variably control the 
magnets Nº, Nº, Nº and N to set the selector 
disks and the fifth impulse energizes the 
magnet M to shift the stop pins on. The 
operation of this magnet closes the local cir 
cuit through one of the rotating magnets L. 
or IL to move the type-adjuster until the 
stop-arm M engages one of the pins m. The 
relay I operates sinultaneously with one 
of the rotating magnets and the local cir 
cuit is then closed thereby simultaneously 
through the striking magnet P and the let 
ter-space magnet S to bring the selected type 
to the printing point and place the carriage 
feed mechanism in condition to advance the 
arriage carrying the type wheel H when 
the operating circuit of the printing appa 
ratlis is broken by the unlocking switch . 
The fifth impulse of any permutation, 

whether positive or negative, operates the 
magnet N and thereby disconnects the 
printer operating circuits from the selecting 
circuits and at the same time, the magnet ör 
relay V is energized to open the unlocking 
switch V, so that the selected circuits are 
restored to normal condition. The selected 
circuits of the printing mechanism, how 
ever, are not broken, since they are locked 
in connection with the local battery through 
the unlocking switch ''. It is obvious, there 
fore, that as soon as the fifth impulse of any 
permutation is received, the selecting cir 
cuits and magnets W, W, W, and W are 
in condition to receive the next succeeding 
signal or permutation while the printing 
apparatus is operated to print, the character 
corresponding to the prior signal. At least, 
the first four inpuises of the next succeed 
ing permutation can be received to vari 
ably operate their magnets W, W, Y, and 
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W and thereby selectively connect the con 
ductors 31', 32' 33' and 34’ to the local 
battery, and it is only necessary that.the 
unlocking switch r shall be opened to break 
the circuit through the magnet X and per 
mit the switches a' and a' to drop back into. 
engagement with their contacts before the 
fifth and last impulse of the next succeeding 
signal is received. In other words, the selec 
tion of the next succeeding signal may be 
initiated or built up while the character cor 
responding to the signal just received is 
being printed. When the operation of the 
printing apparatus is completed, the switch 
''. is openied and the magnet X is de&ner 
gized, so that the switches controlled there 
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by drop back into engagement with their 
contacts. The set of operating magnets N', 
N, N and N will then be properly operated 
in accordance with the signal which has been 
built up by the selective operation of the 
magnets W, W, W and W and the 
switches a' and a will be in proper position 
to receive the fifth impulse that selects one 

- or the other of the two branch conductors 35 or 35' and the printing apparatus will 
be operated as before, to print the character 
corresponding to the signal. In the pre 
ferred arrangement shown, the unlocking 
switch V opens the locking circuit through 
the selecting and locking magnets W, W, 
'W' and W which are variably responsive 
to the first four impulses of any permuta 
tion. This switch being preferably operated 
as described as soon as the fifth impulse of 
a permutation is received. This switch, 
however, does not open the locking circuit 
through the selecting and locking magnet 
W8 which is variably controlled by the fifth 
impulse of the permutation. The circuit 
of this magnet when energized is closed 
through the locking switch , and this lock 
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ing circuit is not opened until the operation. 
of the printing mechanism is completed. As 
the magnets which operate the printing ap 
paratus, particularly the rotating magnets 

and L', the striking magnet P and the 
letter-space magnet S are necessarily strong 
magnets and somewhat slow in operation, 
this separation of the selecting and operat 
ing circuits, by what may be termed the 
dividing magnet X, greatly increases the 
speed at which the signals may be received 
and the corresponding characters recorded. 
As above stated, the fan circuit controlled 

by the switches gy', y, y', py and y that are 
variably operated by the magnets N, N', 
N and N is arranged to connect any one 
of the conductors 41, -2, 43 and 44 to the 
conductor 38, so that the local battery is con 
nected to the selected conductor when the 
contacts in and nu are brought into en 
gagement by the operation of the pin-shifter 
magnet M. Twenty-six of the thirty-two 
permutations select the conductor 41, which 
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leads to the switch y of the magnet W, and 
rwhich controls the conductors 55 and 56. 
leading to the rotating magnets L and L'. 
In half of these twenty-six permutations, 
the fifth impulse will be positive and the 
magnet W will not be energized and in 
half the fifth impulse will be negative to 
thereby operate the magnet W and move 
the switches controllied thereby. Half of 
these twenty-six permutations will, thus 
energize the magnet L to rotate the type 
adjusting mechanism in one direction and 
the other half will energize the magnet L’ 
to rotate the type-adjusting mechanism in 
the opposite direction. 
The conductors 42, 43 and 44 lead to a set 

of switches, y', y and f' which are also 
operated by the magnet W and control a 
set of six conductors 61, 62, 63, 64, 65 and 
66 which are connected to the back and front 
contacts thereof. Six special permutations 
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will thus variably operate the magnets N, 
Nº, Nº and Nº and the magnet Wºto select 
any one of these six conductors. 

If the conductor 63 is selected, the circuit 
will be closed through a resistance coil R. 
to the conductor, 57 and thence through the 
relay Li to the ground. This last relay will 
then operate as before, to close the circuit 
through the letter-space magnet S and the 
striker magnet P. But, inasmuch as the cir 
cuit has not been closed through either of 
the rotating magnets L, or L', the center 
letter on the type-wheel will strike against 
the paper on the piaten. 

If the conductor 64 is selected, the circuit 
will be closed therethrough to the carriage 
feed magnet S, thence by the conductor 59 
to the switch l to a conductor 67 and 
through a resistance coil R and a conductor 
68 to the releasing magnet R and thence to 
the ground or back by a return wire to the 
local battery 20. The letter-space feed mag 
net will be alone operated and the parts of 
the printing apparatus restored to normal, 
to form the spaces between the words. 

If the conductor 61 is selected, the circuit 
will be closed therethrough and through the 
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line space magnet G' to conductors 69 and 68 
and thence through the release magnet R. 
and the platen will be advanced one step in 
line space direction. If the conductor 65 is 
selected, the circuit will be closed through 
the carriage return magnet S, thence by a 
conductor 70 thuough a releasing magnet H. 
and thence by the conductors 71, 67 and 68 through the releasing magnet R to thereby 
effect the return of the carriage to Com 
mence a new line of print. 
The two conductors 62 and 66 are arranged 

to control the capital and figure shift mag 
nets H1 and H. The conductor 66 extends 
through the normally closed switch h' of the 
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magnet H to the normally closed switchh 
of the magnet H and thence to the coil of 

the magnet H to the ground and when this 
conductor is selected, the shift magnet H', 
will be operated. The conductor 62 extends 
through the normally - closed switch h' of 
the relay H through the normally closed 
switch h' of the relay or magnet H' and, 
through the coil of this magnet, so that when 
this conductor is selected, the shift magnet. 
H will be operated. Each of these magnets 
is provided with a locking switch h", the 
contact of which is connected by a conductor 
72 to the contact of a normally closed un 
locking switch h. that is operated by the re 
leasing magnet Hºand which is directly con 
nected to the battery wire 19. The locking 
switches h. are connected directly to the 
coils of the magnets H and II", so that when 
either of these magnets is operated, it will 
remain energized until the relay H* is oper 
ated to open the unlocking switch hi. The 
switches h” are provided with front or nor 
mally disengaged contacts that are connected. 
by conductors 3 to a conductor 67, so that 
when either of the conductors (52 or 66 is 
selected, it will operate one or the other of 
the magnets H or H and a circuit will then 
be closed by one or the other of the switches 
hi to the conductors 73 and 67, through the 
resistance R and by the conductor's 68 to 
the releasing magnet R to open the unlock 
ing switch r. By this arrangement, the 
operation of either of the type wheel shifter 
magnets H or H will disconnect the oper 

, ating circuit of the printing apparatus from 
the battery so that it can print the succeed 
ing characters. The selected one of the shift 
hold the type wheel in shifted position until 
the releasing magnet H is operated, so that 
the succeeding signals received will print 
capitalis or figures until the proper signal 
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magnets, however, will remain energized to . 

105 

is transmitted to operate the releasing mag 
net H. The coil of this releasing magnet is 
connected by conductors 74 to the front or 
normally disengaged contacts of the switches 
h' so that, after the conductor 66 has been 

10 

selected to operate the magnet Hº, the con 
ductor 62 is connected by Switch hº of mag 
net H" tó the coil of the relay H" and if the 
conductor 62 is then selected, it will not 
operate the magnet H' as usual but instead 
will operate the releasing magnet H and 
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the type shifter mechanism will be restored . 
to normal condition to print “lower case” 
letters. Similarly, if the conductor 62 is 
first selected to operate the magnet H', the 
switch h. thereof will connect the conductor 
66 to the coil of the releasing relay H* and 

, the latter, if then selected, will operate the 
relay H* to restore the shifter mechanism. 
The special shift keys IF and F of the 
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transmitter, as above described, are arranged 
to transmit permutations both when they are 
depressed and when they are released. The 
key F, when it is depressed, sends a permu 30 
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tation consisting of five positive impulses to 
thereby select the conductor 66 and operate 
the shift magnet H°. The operation of this 
magnet Will, as described, connect the con 
ductor 62 to the coil of the releasing magnet 
H°, so that, when the key F is released and 
transmits a negative impulse followed by 
four positive impulses, it will select the con 
ductor 62 and operate the release magpali 
H8. The special shift key F transmits the 
same permutations but in the reverse order. That is to say, when it is depressed, it will 
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seqd a permitation consisting of one posi 
tive and four necrative impulses to select the 
conductor 62 and thereby operate the shifter 
magnet H', and when it is released it will 
transmit a permutation of five positive jm 
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pulses to select the conductor 66, which, at 
this time, is connected to the coil of the re 
leasing magnet H to thereby operate it and 
restore the shifter mechanism to normal con 
dition. In this way, the shifter magnets H' 
and H are controlled by two permutations 
which, when sent in one order will operate 
and release one of the magnets and when 
transmitted in the reverse order will operate 
and release the other of the shifter magnets. 
To prevent the selection of these two mag 

nets from getting out of step, the 1'eleasing 
magnet His connected in series with the 
carriage return magnet S and, whenever 
the carriage is returned to commence a new 
line, the circuit through the shifter magnets 
will be broken and the type wheel will be re 
stored to normal position. 
The capital and figure shift magnets H' 

and H2 are not only provided with the 
shiftable cores 155 and for operating the 
rods H* to thereby shift the type wheel, as 
described, but are also provided with arma 
tures his, (see Fig. 1) which carry and op 
erate the several switches. h", i and h' that 
are shown diagrammatically in Fig. 21. So 
also the selector operating magnets Nº, Nº, 
N3 and N' are not only provided with shift 
able cores N7 but areaiso, as shown in Fig. 
16, provided with shiftable armatures n° 
upon which the switches in and the Selecting 
switches y', y, y, y' and / of the fan cir 
cuit are not inted. 
The relays W., IL, and Hare mounted in 

the machine upon the upright plate 204 
above the selector operating magnets, as 
shown in Figs...10 and 14, and are arranged 

55 to operate pivoted armatures it', i, and h” 
respectively. The armature 'a' of the maag 
nets of carities the spring switch-arms at", 
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no", y, y, gy and y. The armature of 
... the relay L. carries the switch arms and li 

. 60 and the amature h9 of the relay H* carries 
the unlocking switch fe'. The iransmiguing 
and selecting relays are arranged in Suitable 
banks outside of the machine. 

eration' of the lachine of the selecting and 

Selecting 

It should be nofed that any complete op 
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printing apparatus consists of a number of 
steps, the arrangement being such that these 
steps must occur in succession and in proper 
order. Thus as the successive impulses of 
any permutation are received the selecting 
and locking devices W., W., W.8 and W are 
Suecessively connected to the line relay and 
are variably operated as described. 
operated relays of this set are then main 
tained in operated condition by the lock 
ing circuits. At the end of each permuta 
tion, the locking circuit through the first 
four relays of this, set is opened and the 
latter are in condition to receive and build 
up the next character or signal. The first 
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80 
four of the selecting and locking relays, as 
described, respectively control the selector 
plates, and which, together with the fifth 

and locking magnet W, control 
the distributing circuit to the special mag 
.nets, the type wheel rotating the other op 
erating magnets of the printer, and when 
operated, are maintained in changed condi 
tion by the locking circuit these magnets or 
relays passing through the unlocking switch 
?”. At the end of each permutation the di 
vide relay X” is operated to render thê 
printer mechanism non-responsive to the 
first four selecting relays. At the same time, 
the circuit is closed through the shifter 
magnet M which effects the movement of 
the stop pins into coöperative relation with 
the selective plates, two of the stop pins be 
ing passed through the latter', as described, 
in accordance with the setting of the plates. 
The shifter magnet then closes a circuit 
through the contacts an and m, which, if a. 
character signal has been received, ener 
gizes one of the type wheel rotating magnets 
L or I and the relay I. The latter then 
closes the circuit through the printer mag 
net P and through the letter spaced magnet 
S. The striking movement effected by the 
magnet P opens the locking circuit of the 
printer and its parts, which together with 
the divide relay X', are then restored to 
normal position ready to be operated in ac 
cordance with the next signa. The interpo 
sition of the relay between the type wheel 
rotating inagilets and the spacing and print 
ing nagnets furnishes a slight interval of 
time between the type wheel rotating and 
striking operations so that the type wheel 
may be fully rotated before the final print 
ing operation is effected. 
The improved apparatus and system are 

rapid and accurate in operation and are 
not liable to get out of order. It is obvious 
that numerous changes can be made in the 
details of construction i fiel arrangement of 
circuits set forth with it depart tre from 
the essentials of the invention as defined in 
the claims and that parts of the invention 
may be taken without its adoption in en 
tirety. 
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We claim as our invention:- 
1. In a printing, telegraph apparatus, the 

combination with a type wheel, an adjust 
ing shaft for rotating said type wheel, an 
arm on Said shaft, a series of stops for en 
gaging said arm to variably arrest the move 
ment of said shaft and said type wheel, a se 
ries of oscillating selector plates concentri 
cally mounted with respect to said shaft and 
controlling the setting of said stops, shifter 
means for yariably setting said selector 
plates, and independent shifter means for 
moving said stops into position to be se 
lected by said plates and for restoring the 
same to normal free from said selector 
plates. 

2. In a printing telegraph apparatus, the 
combination with a type wheel, of an ad 
justing shaft for rotating said type wheel, 
a series of stop pins, a series of Selector 
plates for controlling said stop pins, said 
pins and plates being concentrically mount 
ed with respect to said shaft and said pins 
being normally held out of contact with 
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said plates, means for setting said plates, 
means for shifting said stop pins into en 
gagement with said plates to thereby pro 
ject, the selected pin to operative position, 
an a 'n on said shaft, and means for. rotating 
the samle to bring said arin into engagement 
with the selected stop pin. 

3. In a printing telegraph apparatus, the 
combination with a type wheel, of adjust 
ing mechanism for rotating said type wheel, 

5 a set of selector plates, a series of stop pins 
for said adjusting mechanism controlled by 
said selector plates, and means acting in 
response to the t?nsmitted code signalis for 
successively setting said plates, shifting said 
series of stop pins to project the selected 
pins through said plates and for rotating 
said type-adjusting mechanism into engage 
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ment with the selected stop pins. 
4. In a printing telegraph apparatus, the 

combination with a type wheel, an adjusting 
shaft for rotating said type wheel, a concen 
tric series of stop pins arranged about said 
shaft, a carrier whereon said pins aire yield 
ingly mounted, a set of oscillating selector 
plates controlling said stop pins, means for 
setting said plates, means for shifting said 
stop-pin carrier to project the selected pil 
through said plates, and an arm on said 
shaft arranged to engage the selected pin. 

5. In a printing telegraph in which the 
characters are represented by permutations 
of a definite number of impulses of opposite 
polarity, the combination with a type wheel. 
of a rotary adjuster therefor, a series of 
stop pins for variably arresting the move 
ment of said adjuster, a set of selector plates 
controlling Saidstop pils, a corresponding 
series of operating magnets responsive re 
spectively to the successive impulses of the 
code permutations for setting said selector 

plates, and electromagnetic means acting 
at the end of any permutation, for position 
ing the selected stop pin and for effecting 
the rotation of said type wheel adjuster into 
engagement therewith. 

6. In a printing telegraph in which the 
characters are represented by combinations 
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of a definite number of successive modified 
impulses, the combination of a type wheel, 
an adjuster for rotating said type wheel, a 
series of stops for arresting the rotary 
movement of said adjuster and said type 
wheel, a set-of selector plates controlling 
said stops, striker mechanism for effecting 
the imprint of the selected type, electromag 
netic means variably responsive to the suc 
cessive impulses of the code combinations 
for setting said selector plates, and electro 
magnetic devices acting at the end of the 
completed code combination for positioning 
the selected stop, effecting the rotation of 
said type wheel and actuating said striker 
mechanism. 

7. In a printing telegraph in which the 
characters are represented by permutations 
of a definite number of impulses of oppo 
site polarity, the combination of a type 
wheel, a rotary adjuster therefor, a series 
of stop pins for variably arresting the move 
ment of said adjuster, a set of selector plate:S 
controlling said stop pins, said plates and 
pins being concentrically arranged with re 
spect to said rotary adjuster, a series of op 
erating magnets corresponding with said . 
plates and variably responsive to the Slic 
&essive impulses of the code permutations. 
for setting said plates, a shifter for effecting 
the movement of said stops into engagement 
with said plates and the shift of the selected 
stop into operative position, means for ro 
tating said adjuster and type wheel, striker 
mechanism for effecting the imprint of the 
selected type, electromagnets for controlling 
said stop shifter, said type wheel rotating 
means and said striker mechanism, and 
means acting at the end of the completed 
permutation for energizing Said stop shifter 
magnet, the latter being arranged to control 
the circuit of said type wheel rotating mag 
net, and said type wheel rotating magnet be: 
ing arranged to control the circuit of Said 
striker magnet, whereby the operations of 
said magnets are effected in succession. 

S. In a printing telegraph in which the 
characters are represented by combinations 
of a definite number of successive modified 
impulses, the combination of a type. Wheel, 
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a series of stops for variably arresting the 
rotary movement of said type wheel, a set of 
selector plates controlling the setting of said 
stops, a corresponding series of operating 
magnets responsive respectively to Succes 
sive impulses of the code permutations for 
setting said selector plates, shifter mecha 
nisms acting at the end of the code combi 
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nation for successively projecting the se 
lected stop to operative position, rotating the 
3FC" wheel and effecting the printing of the 
selected type, a number of electromagnets 
controlling the successive operations of said 
shifter mechanisms, a locking circuit for 
said electromagnets, and means acting after 
the printing of a letter for opening said 
locking circuit. 

9, in a printing telegraph apparatus, the 
combination with a type wheel and its ad 
justing shaft, of a concentric series of stop 
pifts arranged about said shaft, a series of 
osgillating selector plates arranged to select 
said stop pins in pairs and means for rotat 
ing said adjusting shaft in opposite direc 
tions from normal into engagement with one 
or the other of the pair of selected stops. 

10. In a printing telegraph apparatus, 
the combination with a type wheel and an 
adjusting shaft connected to rotate said 
type wheel, of a concentric series of stop 
pins arranged about said shaft, an arm on 
said shaft coöperating with said stop pin, a 
series of 9?cillating selector plates for se 
lecting said stop pins in pairs and means 
acting in response to the code signals for 
successively setting said selector plates, 
shifting said pins to project the selected pair 
into the path of movement of said arm and 
for rotating said shaft and type wheel in 
one or the other direction to bring said arm 
into engagement with one of the selected 
stop pins. . . 

11. In a printing telegraph in which the 
characters are represented by permutations 
of five impulses o opposite polarity, the 
combination with a type wheel yieldingly 
held in central position of a series of stops 
for variably arresting the movement of said 
type wheel, a set of four selectors acting in 
response to the first four impulses of any 
permutation to select said stops in pairs and 
inealls acting in response to the last impulse 
of any permutation for rotating said type 
wheel in one or the other direction until 
arrested by one of the selected stops. 

12. In a printing telegraph in which the 
character's are represented by permutations 
of a definite number of impulses of opposite 
polarity, the combination with a type wheel 
and rotary adjusting mechanism therefor, 
said type wheel and its adjusting mechanism 
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being yieldingly held in central position, a 
series of stops for variably arresting said 
adjusting mechanism, a set of selectors ar 
ranged to select said stops in pairs, means acting in response to the last impulse of any 
permutation for projecting the selected pair 
of stops and rotating said type ad sting 
mechanism in one or the other section from 
normal into engagement with one of the selected stops and means acting in response 
to the (ther impulses of the permutations for 

65 variab?y setting sàid selectors. 
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18. In, a printing telegraph apparatus, the 
combination with a type wheel, of an adjust 
ing shaft for rotating said type wheel, 
spring mechanism for yieldingly holding 
said shaft and said type wheel in central position, a sliding carrier extending about 
said shaft, a circular series of stop pins 
yieldingly mounted on said carrier, a set of 
oscillating selector plates mounted on said 
shaft and arranged to select said stop pins 
in pairs, an arm on said shaft arranged to 
engage the selected stop pins and electro 
magnets acting in response to the impulses. 
of the code signals for successively setting 
said selector plates, shifting said carrier to 
project the pair of selected pins into the 
path of movement of said arm and for ro 
tating said shaft in one or the other direc 
tion from normali into engagement with one 
of the selected pair of stop pins. 

14. In a printing telegraph in which the 
signals are represented by permutations of 
a definite number of modified impulses, the 
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combination of a type wheel having a nor 
mal central position, a set of stops for va 
riably arresting the movement of said type 
wheel, a set of selector plates arranged to 
Select said stops in pairs, means for shifting 
Said type wheel in opposite directions from 
central position into engagement with one 
of the selected pairs of stops, a set of electro 
magnets responsive to certain of the im 
pules of each permutation for setting said 
Selector plates, and an electromagnet means 
responsive to the remaining impulse or im 
pulses of the permutation for controlling the 
direction of rotation of said type wheel. 

15. In a printing telegraph apparatus, the 
combination with a type wheel, and an ad juster for rotating said type wheel in oppo 
site direction from normal, of two heavy, oppositely acting restoring springs con 
nected to said type wheel adjuster, a pair of 
oppositely acting, spring-held, centering de 
vices each having a one-way engagement 
with said type wheel adjuster, and a fixed 
stop with which said centering devices nor 
mally engage. - 

16...in a printing telegraph apparatus, the 
combination with a type wheel, of an adjust 
ing shaft geared to said type wheel, a drive 
shaft, a gear segment on said drive shaft, a 
pinion on said adjuster shaft engaging said 
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gear segment, a cross armon said drive shaft, a pair of magnets acting on opposite ends of 
Said cross arm for shifting said shafts and 
type wheel in opposite directions from nor 
mal, a pair of heavy, oppositely acting re 
storing springs connected to said drive shaft, a pair of oppositely arranged centering 
arms loosely mounted on said adjusting 
shaft, an arm on said adjusting shaft inter 
posed between said centering arms, a fixed 
stop interposed between said centering arms 
and a spring for holding said centering arms 
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into engagement with said fixed stop and 
the armon said adjusting shaft. 

17. In a printing telegraph apparatus, the 
combination with a rotary, type-adjusting 
mechanism movable in opposite directions 
from normal central position, and spring de 
vices for restoring the same to normal, of a 
stop arranged to be projected into position 
to arrest the return movement of said ad 
justing mechanism and means shifting said 
stop to release said adjusting mechanism 
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for the succeeding operation. 
8. In a printing teleg'aph apparatts, the 

combination with a type wheel and an ad 
justing shaft for rotating said type wheel 
in opposite directions from normal, of a set 
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of stop pins for variably arresting the oper 
ative movement of said shaft, a back-stop 
for arresting the return movement of said 
shaft, and selector mechanism for selecting 
and shifting said stop pins to operative po 
sition and for shifting said back-stop to 
inoperative position. 

19. In a printing telegraph in which the 
signals are represented by combinations of 
modified impulses, the combination of a 
type wheel having a number of sets of type ar 
ranged in rows, a shifter mechanism respon 
sive to special codesignals for axially shifting 
said type wheel to bring any one of the rows 
or sets of type thereon opposite the printing 
point and for maintaining the type wheel in 
such position during the reception of suc 
ceeding code signals, an adjusting device for 
rotating said type wheel, a series of stops 
for variably arresting the rotary movement 
of said adjusting device and said type wheel, 
a set of selector plates for controlling said 
stops, means responsive to the successive in 
pulses of the code signals for setting said 
plate, and means acting at the end of the 
code signals for projecting the selective stop, 
rotating the type wheel and effecting the 
imprint of the selected type. 

20. In a printing telegraph apparatus, the 
combination with a type wheel, of a shaft 
for rotating said type wheel, a series of stop 
pins and a series of selector plates concen 
trically mounted with respect to said shaft, 
a set of electromagnets for shifting said 
plates, means for shifting said stop pins into 
and out of engagement with said plates, an 
electromagnet for actuating said shifter 
means, an arm on said shaft, and means for 
rotating Said shaft to bring said arm into 
engagement with the selected pins. 

21. In a printing telegraph in which the 
characters are represented by permutations 
of a definite number of impulses of opposite 
polarity, the combination with a type wheel, 
of a rotary adjuster therefor, a series of stop 
pins and set of selector plates for controlling 
said stop pins, said pins and plates being 
concentrically mounted with respect to said 
rotary adjuster, a series of operating mag 

nets responsive to the successive impulses of 
the code perinutations for setting said Se 
lector plates, electromagnetic means acting 
at the end of each permutation for shifting 
said stop pins into engagement with said 
plates, and means for rotating said type 
wheel adjuster into engagement with the 
selected stop pil). 

22. In a printing telegraph apparatus, the 
combination with the printing mechanism, 
of shift mechanish therefor for selecting 
any one of a number of sets of type, two 
magnets arranged to variably operate said 

- shift mechanism, a locking circuit for said 
shift magnets, a releasing magnet for open 
ing said locking circuit, said shift aid re 
leasing magnets acting in response to two 
special code signals, one of Said shift mag 
nets and said releasing magnet being respon 
sive to the transmission of the two special 
code signals in one order and the other of 
Said shift magnets and said releasing mag 
net being responsive to the transmission of 
the same code signals in the reverse order. 

23. In printing telegraphs, the combina 
tion with transmitting mechanisna, of two 
special shift keys therefor, each ari'anged to 
transnait a special code signal when de 
pressed and another special code signal when 
returned to normal position, said keys trans 
nitting the saine code combinations but in 
reverse order, a printing receiver having a 
number of sets of type, shift mechanism for 
selecting any one of the sets of type, and 
means responsive to the transmission ()f the 
two special signals in different orders for 
variably operating said shift mechanism to 
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select different sets of type and to restore the 
shift mechanism to normal position. 

24. In a printing telegraph apparatus in 
which the signals are represented by permu 
tations of a definite number of inpuises of 
(opposite polarity and of substantially uni 
form length, the combination with a type 
wheel, a shaft whereon said type wheel is 
unolunted, an oscillating frame in which said 
shaft is journaled, shift mechanism for mov 
ing said type wheel longitudinally on its 
shaft to iring any one of the number of 
rows of type thereon to printing position, 
adjusting mechanism for variably rotating 
said shaft and type wheel, electric selective 
means controlling said type. Wheel shift and 
adjuster hiechanisms, striking mechanism 
for shifting said type wheel laterally to 
print the selected type and electric means 
acting at the end of the completed code sig 
mals for operating said striker mechanism 
and for shifting the type wheel in letter 
space (lirection. 

25. In a printing telegraph appal'atus in 
Which the charªcter's are represented by per 
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mutations of a definite number of implises 
of opposite polarity and of substantially 
uniform length, the combination With a ro 130 
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tary type wheel having a number of rows of 
type thereon, of a shaft whereon said type 
wheel is mounted, a sliding carriage shift 
able in letter space direction, an oscillating 
frame or arm on said carriage wherein said 
type wheel shaft is journaled, shift mecha 
nism movable with said cariiage for mov 
ing said type wheel longituidinally on its 
shaft to bring any one of the rows of type 
thereon to printing position, adjuster mech 
anism on said carriage for rotating said type 
wheel, striker mechanism on said carriage 
for shifting said oscillating frame or arm 
and said type wheel to print the selected 
type, electric selective means controlling said 
wheel adjuster and shift mechanisms and 
electric means acting at the end of the com 
pleted code signals for operating said striker 
mechanism. 

26. In a printing telegraph apparatus, the 
combination with a rotary type wheel hav 

, ing a number of rows of typ thereon, of a 
shaft whereon said type wheel is mounted, a 
sliding carriage shiftable in letter space. 
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direction, an oscillating frame or arm on 
said carriage wherein said type wheel shaft 
is journaled, shift mechanism movable with 
said carriage for moving said type wheel 
longitudinally on its shaft to bring any one 
of the rows of type thereon to printing posi 
tion, adjuster mechanism on said carriage 
for rotating Said type wheel; striker mecha 
nism on said carriage for shifting said oscil 
lating frame or arm on said type wheel to 
print the Selected type, a set of three operat 
ing shafts, whereon said carriage is slidable, 
connected respectively to said type wheel. 
shift and adjuster mechanisms and to said 
striker mechanism, and electri? selective 
means acting in response to the transmit 
tied code signals for controlling the opera 
tion of said shafts. 
2. In a printing telegraph apparatus, the 

combination with a paper support, of a car 
riage shiftable in letter space direction, a set 
of shafts whereon said carriage is slidable, 
an Oscillating arm pivoted on said carriage. 
a type wheel rotatably mounted on said arm 
and geared to one of said shafts, a striker 
mechanism mounted on said carriage, con 
nected to said oscillating arm and operated 
by one of Said shafts, electric selective means 
controlling the operation of said shafts, and 
means acting at the end of the completed 
code impulses for shifting said carriage step 
by step in letter space direction. 

2S. In a printing telegraph apparatus, the 
combination with a paper support, of a car 
riage shiftable in letter space direction, a set 
of shafts whereon said carriage is slidable, an oscillating arm pivoted on said carriage, 
a rotatable and axially movable type wheel 
mounted on said arim and geared to one of 
said shafts, striker and type wheel shift Enechanistas carried by said carriage and 
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connected to other of said shafts, electric se 
lective means controlling the operation of 
said shafts, and means acting at the end of 
the completed code signals for shifting said 
carriage step by step in letter space direc 
tion. a 

29. In a printing telegraph apparatus, the 
combination with a carriage shiftable in let 
ter space direction, of a type wheel mounted 
on said carriage, electric selective means con 
trolling the operation of said type wheel, a 
spring drum connected to said carriage, a 
winding drum connected to said carriage for 
shifting the same in letter space direction 
against the tension of said spring drum, a 
ratchet wheel fixed to said winding drum, 
feeding and retaining pawls coöperating 
with said ratchet wheel, a magnet for operat 
ing said feed pawl upon the restoring shift 
of its armature, means for disengaging Said 
feeding and retaining pawls from said 
ratchet wheel to permit the return movement 
of the carriage, a stop device for preventing 
the overthrow of said winding drum upon 
the return movement of the carriage, and an 
electromagnet for operating said pawl dis 
engaging means. 

30. in a printing telegraph apparatus, the 
combination with a type wheel shiftable in 
letter space direction, and electric selective 
means controlling the operation of said type 
wheel, of a rotary paper platen, a pair of 
fixed supports wherein said platen is jour 
naked, a line space ratchet fixed to said 
platen, a shifting arm carrying feeding and 
stop pawls coöperating with said ratchet, 
said arm. normally holding said pawls out of 
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engagement with said ratchet, ånd an elec 
tromagnet for acting in response to the 
transmission of a special code signal for 
shifting said arm. 

31. In a printing telegraph, the combina 
tion with a type wheel, of an oscillating arm 
whereon said ... type wheel is rotatably 
mounted, electric selective means variably 
rotating said type wheel, striker mechanism 
for oscillating said arm and said type wheel 
to print the selected type, a centering device 
pivotally mounted on said oscillating arm at 
a distance from the center of oscillation 
thereof whereby said centering device is 
moved by . said arm, a toothed wheel con 
nected with said type wheel, and a part for 
shifting said centering device into and out 
of engagement with said toothed wheel as 
said arm and type wheel are oscillated by 
said striker mechanism. 

32. In a printing telegraph apparatus, the 
combination with a type wheel and platen, 
of an oscillating arm whereon said type 
wheel is rotatably mounted, a carriage that 
is shiftable step by step în letter space direc 
tion whereon said oscillating arm is pivoted, 
electric selective means for variably rotating 
said type wheel, striker mechanism acting in 
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response to the completed codesignals for 
shifting said arm and type wheel laterally to 
bring the selected type to the printing point 
On the platen, a support on said carriage ex 
tending beneath the platen, an arm pivoted 
on said support and an inking roller on said 
arm intermediate the type wheel and the 
platen, said type wheel being arranged to 
shift said inking roller out of its path of 
movement when said striker mechanism is 
operated. . . . 

33. In an electric telegraph apparatus, the 
combination with a rectangular base frame, 
a series of key levers pivotally mounted in 
said frame and having finger keys at their 
forward ends, a set of selecting switches va 
riably controlled by said keys, a top frame 
mounted on said base plate, a paper platen 
journaled on the upper portion of said top 
frame, a sliding carriage movable in letter 
space direction arranged within the upper 
portion of said top frame, a type wheel Sup 
ported by said carriage in front of said 
platen, a series of shafts journaled in said 
top frame whereon said carriage is slidable, 
type wheel shifting, rotating and striking 
mechanisms connected to said carriage and 
operated by said shafts, a letter space feed 
mechanism connected to said carriage, a line 
space feed mechanism for advancing said 
platen and a series of electromagnets ar 
ranged within said top frame for operating 
said line and letter space feed mechanisms 
and said type wheel controlling shafts. 

34. In a printing telegraph apparatus, the 
combination with a type wheel and rotat 
ing adjuster mechanism therefor, of a set of 

stops for limiting the movement of said ad 
juster mechanism, a set of selectors control 
ling Said stops, a set. of magnets for operat 
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ing Said selectors, means acting in response. 
to the impulses of the code signals for varia- - 
bly controlling the circuits of said magnets, . 
carriage return, line space and letter space 
feed mechanisms, special magnets for operat-- 
ing said mechanisms and a set of switches 
controlled by said selector operating mag nets for controlling the circuits of said spe 
cia? magnets. 

35. In printing telegraphs, in which the 50 signals are represented by permutations of a 
definite number of successive modified im 
pulses, the combination of an adjustingshaft, 

, a type wheel connected to rotate with said 
shaft but shiftable independently thereof in 55 
letter space direction, a series of shiftable 
stops concentric with said shaft for arresting 
the rotation thereof, a set of stop-controlling . 
selector plates, a set of electro-magnetic 
shifters responsive respectively to separate 
impulses of the permutations for shifting 
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said selector plates, and separate electro 
magnetic shifter mechanisms acting at the 
end of the permutations for successively con 
trolling the setting of the selected stop in op 
erative position, the rotation of said type 
wheel, the printing of the selected type and 
the movement of the type wheel in letter 
space direction. - 

CHARLES L. KRUM. 
HOWARD L. KRUM. 

Witnesses: ?" 
CLARAA. NoRTON, 
KATHARINF) GERLACA. 

65 


