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UNITED STATES PATENT OFFICE. 
ALBERT C. CREHORE, OF YONKERS, NEW YORK. 

TRANSMITTING APPARATUS FOR TELEGRAPHI SYSTEMIS. 

1,010,413. Specification of Letters Patent. Patented Dec. 5, 1911. 
Application filed July 23, 1904. Serial No. 217,756. 

To all whom, it may concern: 
Be it known that I, ALBERT C. CREHORE, 

a citizen of the United States, residing at 
Yonkers, county of Westchester, State of 

5 New York, have invented certain neW and useful Improvements in Transmitting Ap 
paratus for Telegraph Systems, and in pur 
suance of the statute I have set forth in 
the accompanying drawing and specification 

10 as an illustration of the invention that form 
thereof which I now regard as the best one 
of the various forms in which the principle 
of the invention may be embodied. 

In the drawings Figures 1 and 2 show in 
5 diagram the arrangements at the transmit 

ting station, Fig. 3, is a modification, Figs. 
4 and 5 show a locking device for control 
ling the time of operation of the keys. 
My invention relates to a transmitter for 

20 a system of telegraphy in which the princi 
pal object is first, to transmit messages by 
means of a keyboard arranged like the key 
board of an ordinary typewriter—each but 
torn operating a circuit closer. In Letters 

25 Patent 773,198, granted to me October 25, 
1904, I have shown and described such a 
system and made claim thereto and to its 
several parts excepting the i transmitter 
which was held by the Patent Office to con 

30 stitute a separate invention not claimable 
therein. In the present application I make 
claim only to the transmitting i apparatus 
thereof. I have also added the locking ar 
rangement shown in Figs. 4 and 5, as a part 

35 of said apparatus. Y 
I do not undertake, in my present dis 

closure, to show the details of the transmit 
ting keyboard, but simply indicate a Series 
of circuit closers which may, in ways well 

á G known to the art, be arranged in keyboard 
form with a button for each of the circuit 
closers. w 

By the use of the shift-keys I am able to 
transmit as many as ninety different char 

45 acters, using three cases of thirty each, with 
two shift-keys. This number may be in 
creased if desired by an extension of the 
principles hereinafter described. 

Referring to the drawings, A of Fig. 2 
50 represents the synchronous Sunflower at the 

transmitting station, and i on?-quarter of 
said Sunflower is assigned to each one of 
four distinct systems which make use of the 
main line simultaneously. Each quarter of 

55 the sunflower is divided into six segments, 

fifty-six, possible combinations. 

these six segments being utilized, in one of 
the four transmission systems, to provide 
the combinations necessary to operate my 
selective arrangement by which any desired 
key at the transmitting station Will control o 
a corresponding magnet at the receiving 
station. The segments at Sunflower A are 
lettereda", aº, aº, a“, aº and aº respectively. 

It will be understood that the segment a 
: will be connected at the proper moment 65 
with the trailing brush, C to close a special 
circuit is through special apparatus at the 
transmitting station. In like manner i seg 
ments aº Will next be connected to the line 
and establish a different circuit. The suc- 70 
ceeding segments will, in the same Way, be 
connected up in order. This will mani 
festly provide six transmitting circuits act 
ing successively and producing a compara 
tively Small number of elementary effects 75 
which may be combined in different ways 
to give a much greater number of composite 
differential effects controllable at the send 
ing station and each operating at the re 

i ceiving ståtion a specified part of the appa- 80 
ratus. I prefer to assign two of the six to 
special purposes, to-wit, aº to the operation 
of shift-keys and (placed apart from and 
opposite to the 2, aº to the operation 
of the release magnets hereinafter described. 85 
This leaves the four segments atº, aº, aº and 
a“ which may be utilized for transmitting 
the letters, punctuation marks, etc., and, 
since I utilize reversed currents with each of 
the four segments, I in effect multiply the 90 
number of elements to be combined by two 
giving eight elements in all assignable to 
letters and other characters. I find that if 
these eight elements are combined in groups 
of three is each there are fifty-six possible 95 
combinations which might be made, but for 
a reason which will be hereinafter men 
tioned, I utilize, in the particular form I 
am now describing, but thirty-two of thes? 

That is to 100 
Say, I find that, by transmitting, at each ro 
tation of the trailing brushes C, three cur 
rent impulses over any chosen three of the 
four segments a“, aº, aº and a“ respectively, 
I may thereby select and operate at the re- 105 
ceiving station any chosen one of a series of 
thirty-two magnets, the magnet chosen cor 
responding to the particular group of three 
Sunflower segments selected at the transmit 
ting station, and to the transmission there- l10 
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through of either a positive or negative im 
pulse, and, since there are thirty-two avail 
able combinations of three segments with 
either a positive or negative impulse over 
each, I may select and operate any desired 
one of the thirty-two magnets of a receiver 
and so cause the magnet to print on the re 
ceiving typewriter any desired character as 
signed to it. In other words, the transmis 
sion of three impulses is required to select 
and operate each of the thirty-two receiving 
magnets. 

Referring to Fig. 2 I will now begin the 
explanation of the method of selection at 
the transmitting station. On the sunflower 
A each of the segments a, aº, aº, a* is con 
nected to two independently controlled 
transmitters by which either a positive or 
negative impulse may be delivered to the 
segment, thése transmitters being lettered 
respectively D1, Dº . . . D°. The transmit 
ters are also capable of producing three con 
ditions on each sunflower segment, to-wit, 
the transmission of a positive current, the 
transmission of a negative current and the 
transmission of no current with line con 
nected to ground. The third condition is 
the normal one, while either of the other two 
conditions may be produced according as 
one or the other, of the two transmitters 
provided for each segment, is operated. 
Each transmitter has an operating magnet 
in a local circuit controlled, as will be ex 
plained, by the finger of the operator. Re 
ferring to the transmitters D1 and Dº, both 
of the contact levers g1, gº are shown in their 
normal position, held by their springs 
against their back stops h4, hº which are con 
nected to each other, through the lever gº, 
and to ground E. The respective positive 
and negative terminals of the dynamos IF FT 
are connected to the front stops k', kiº, &c., 
the other dynamo terminals being connected 
to ground E. The lever g1 is connected to 
the line cº extending to sunflower segment 
a and thus, in the condition shown, the line 
c1 is connected directly to the ground and 
the circuit of both dynamos is open. If, 
however, the lever gy", operated by the mag 
net 1 of transmitter Dº", is attracted, a posi 
tive current from dynamo F will flow 
through the front stop kº, the lever g1 and 
line c'' to segment al and thence to the main 
line, whenever the trailing brush C comes 
in contact with said segment al. In a simi 
lar manner, when the lever gº operated by 
magnet 2 of transmitter Dº is attracted, a 
negative current will be transmitted from 
dynamo F1, through front-stop kº, lever gº, 
opposite back-stop hi", lever gy" and thence 
over the same route, and it is manifest that, 
if any three of the transmitter levers are 
simultaneously attracted and maintained at 
tracted while the trailler C is passing over 
the sunflower segments, there will be three 
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impulses transmitted in succession over the 
main line. It should be noted, however, that 
both transmitters pertaining to any one of 
the four segments, cannot be operated at 
the same time, because it is impossible to 
send simultaneously both a positive and a 
negative impulse on the same line. It is 
for this reason that the fifty-six possible 
combinations of eight elements in groups of 
three are reduced to thirty-two available 
combinations which may be utilized in this 
form of my system. 
The foregoing arrangement of transmit 

ters may be utilized in other systems than 
the one particularly described herein. It is 
suitable for any situation wherein there is a 
line wire that comes to the transmitter 
either through a sunflower, or more directly, 
and on which it is desired to produce the 
three named conditions of either a positive 
Or negative current or no current. It is par 
ticularly suited to such a situation when it 
is also desired to produce, as in the present 
case, the aforesaid three conditions on a mul 
tiplicity of different line wires without em 
ploying more than two generators and with 
out short – circuiting either generator un 
der any normal working condition. In gen 
eral this arrangement comprises the two con 
tact levers each having front and back con 
tacts, one lever being connected to the line 
and the second lever being connected to one 
of the contacts of the first one. Of the three 
remaining contacts one is connected to 
ground and the other two to the respective 
generator terminals. Thus in the normal, or 
no-current, condition, the line is connected 
to ground through circuit-breaking devices 
which are operated and the ground connec 
tion broken every time that the line is con 
nected to either generator terminal, while 
such connection to one generator terminal 
breaks the circuit leading to the other gen 
erator terminal to prevent a short-circuit. 
It also provides for the grounding, and con 
sequent discharge after the transmission 
thereon of a current impulse of either po larity. 

It is evident that there are eight magnets 
provided for operating the eight transmit 
ters and if the circuit of each of the eight 
magnets were provided with a circuit-closer 
or key, a skilled operator could manually use 
these eight keys in transmitting, depressing 
three of them at a time for each letter, and 
learning by practice which three to depress 
for each respective letter. I have devised a 

70 

75 

80) 

85 

90 

95 

100 

1 05 

110 

115 

20 

combination of circuits by which the closing 
of a single contact key, corresponding to a 
definite letter, or character, will energize the 
three transmitter magnets which correspond 
to that letter or character. The leading fea 
ture of this arrangement is the provision of 
two or more energizing coils on each of the 

, transmitter magnets, each coil being capable 
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of energizing the magnet and causing the 
operation of its contact lever, while the Sev 
eral coils are contained in Separate circuits 
from the battery, and the circuits So ar 
ranged that the single operator’s key as 
signed to a particular character may control 
the three magnets which have to be ener 
gized for such character. Thus it appears 
from Fig. 2 that transmitter magnet 1 has 
three energizing coils and magnets 2, 7 and 
8 have likewise three coils each, while mag 
nets 3, 4, 5 and 6 have two scoils each Turning to Fig.1, which shoWS the local 
circuits through which the transmitters are 
controlled, G is a battery from Which the 
transmitter magnets 1—8 are energized un 
der the control of thirty-two keys numbered 
respectively according to the three magnets 
which they control. The magnet 12 (See 
Fig. 2) is included in series with, battery 
G, in that part of the battery circuit Which 
is common to all of the group of magnets 
1-8 so as to be operated every time that any 
one of the thirty-two keys is. Operated, the 
function of this magnet being described 
hereinafter. It may also be mentioned for 
future reference that the same battery G 
also serves for the operation of similar 
transmitter magnets 9 and 10 (See also Fig. 
2) which operate the transmitters Dº and 
D10 and are controlled respectively by the 
operator’s keys S1 and Sº, while it may be 
further noted that the circuits of these mag 
nets 9 and 10 are connected directly to the 
battery G through the magnet,11 of a trans 
mitter D11 but without including the afore 
said magnet 12. As already mentioned this 
group of transmitters Dº, Dº, Dº", Dºº con 
trols the transmission over the remaining 
sunflower segm?nts aº and aº, Which are aS 
signed to the operation of the shift-keys of 

It is not necessary to follow out in detail 
each one of the circuits from the battery G 
through the several coils of the group of 
we may assume the operator’s key 135, rep 
resenting—say the letter S, i to be i de 
pressed and, by tracing the circuits from 
that key, it will be found that it Serves to 
energize coils in the corresponding trans 
mitter magnets 1, 3 and 5 in Series, all of 
the other coils being open-circuited at the 
time. In like manner key 267, representing 
some other character, may be depressed. By 
following the circuits it will appear that 
coils will be energized in transmitter mag 
nets 2, 6 and 7 while all the other coils re 
main on open circuit. By this arrangement 
I require but one contact for each key, al 
though by means of that One contact I en 
ergize three different magnets, each key, au 
tomatically selecting the group of three 
magnets which corresponds to the character 
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which the key is to transmit, while the mag 
nets in turn connect either a positive or a 
negative dynamo terminal to the corre 
sponding three of the four segments af, a’º, 
aº, a“ of the sunflower. The synchronous 
rotation of the Sunflower is sufficiently 
rapid for the trailler C to pass over the three 
energized segments while the key is de 
pressed, and Will transmit three impulses in 
Succession over the main line and at the re 
ceiving station deliver them to suitable ap 
paratus which need not be here described. 

It remains to explain the operation of the 
shift-keys for printing capitals and figures 
respectively, as in ordinary typeWriter op 
eration. It is manifest that, I might assign 
two of the thirty-two magnets which I have 
provided for printing letters and punctua 
tion marks, to this duty, but at the sacrifice 
of those two magnets for their described 
function, or I might enlarge the number of 
combinations by working with groups of 
four instead of three, but I prefer to employ 
a Separate Segment on the transmitting and 
receiving Sunflowers for shifting, since, as 
will be explained, I thereby require but two 
key-movements to print a capital or figure 
just as in the present type-Writers, a single 
retained depression of the shift-key serving 
to set and maintain the apparatus in condi 
tion for capital or figure printing—so long 
as the corresponding shift-key is held down. 
Referring to Fig. 1, S1 and Sº are the shift 

:keys for capitals and figures respectively, 
both acting like the letter keys to close a: 

i circuit from battery G, the former through 
transmitter magnet 9, coördinate with trans 
mitter magnets 1 to 8, and the latter through 
a similar magnet 10. Both. 9 and 10 are in 
Series With a release transmitter magnet 11, 
corresponding to magnet 12. 

the receiver, and to the releasing magnets || 
of the receiver. 

Magnets 9 and 10 act on transmitters Dº 
and Diº, similar to D1, Dº, &c., by which 
either a positive or negative generator ter 
minal is connected to sunflower segment aº 

i according to whether 9 or 10 is energized. 
transmitter magnets 1—8, but, for example, | Referring to Fig. 3, the arrangement at 

the transmitting keyboard will be found to 
be essentially similar to that already, de 
Scribed, but instead of utilizing only thirty 
two of the possible combinations of eight. 
coils arranged in groups of three, I find that 
it is possible, Without employing more than 
three coils upon any one of the transmitter 
magnets, to utilize forty-eight of the fifty 
six possible combinations, while, by extend- . 
ing the same arrangement, so as to provide 
four coils on some of the magnets, the entire 
fifty-six combinations may be utilized. I 
have, however, shown herein only forty 
eight, which will ordinarily be adequate for 
this form of the invention. It will be un-, 
necessary. to describe Fig. 3 in detail, since 
it is like Fig. 1, with the exception that a 
ithird coil has been added to magnets 3 and º 
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6 which in Fig. 1 contain but two coils each. 
By combining these additional coils with the 
others, according to the principles already 
explained, I am enabled to add sixteen keys 
to the thirty-two found in Fig. 1 and I have 
arranged these keys in a separate group at 
the top of the figure. By this means I have 
forty-eight keys, or if desired fifty-six keys, 
on my transmitting keyboard, each having 

0 but a single contact and yet each serving to 
operate three of the transmitter magnets, 
the three operated by one key being differ 
ent from any other group of three operated 
by any of the other keys. I have designated 

5 the additional keys in Fig. 3 by the three 
numbers corresponding to the three trans 
mitters controlled by the keys respectively. 

In all of the foregoing arrangements it is 
required that, after the depression of the 

20 key by the operator to select the three im 
pulses corresponding to The character trans 
mitted, there shall be no depression of a 
second key until the trailler shall have passed 
over the selected segments (to receive there 

25 from the three impulses which they have 
been made ready to transmit) and shall also 
have passed over the unlocking segment, 
which resets the apparatus for the trans 
mission of another character. This require 

30 ment detracts from the highest possible 
speed of transmission, since it practically 
involves two rounds of the trailler for each 
character. I have, therefore, provided an 
arrangement whereby the depression of a 

35 key can occur Gnly at one definite point 
in the rotation of the trailler, this point 
being sufficiently in advance of the trans 
mitting segments to permit the selec 
tion and operation of the transmitter mag 

40 nets by the key, and the consequent connec 
tion of the three selected segments to the 
battery, before the arrival of the trailler at 
the segments thus energized. I moreover 
provide that the depression of the key need 

45 be but momentary, the operator being free 
from the necessity of holding the key down 
until the trailler shall have reached the trans 
mitting segments. This arrangement is 
illustrated in Figs. 4 and 5. In the first 

50 place, I lock all the keys mechanically and 
maintain them locked except when the trailer 
is at the specified position. 

Referring to Fig. 4, A represents the sun 
flower heretofore described, while A1 and Aº 

55 represent two contact rings operated syn 
chronously with the sunflower and corre 
sponding to the set of segments at . . . aº 
which are supposed to be operating. Each 
of the three remaining sets of segments cor 

66 responding to other transmission systems 
will each be similarly provided with two 
contact rings. Ring A" has a brush A* bear 
ing thereon and a similar brush. Aº bears 
upon ring Aº. The latter ring is insulated 

65 from all electrical connection except for a 

5 

short section shown as occupying nearly a 
quarter of its circumference and connected 
to one terminal of a battery Fº through a 
magnet Fº. The other terminal of the bat 
tery is connected to the brush. Aº. In like 70 
manner the ring A" has an active Segment 
which occupies however about three-quarters 
of the circumference of the ring and is like 
wise connected to one terminal of the bat 
tery F8 through a series of Small magnets 75 
P1 P2 . . . Ps which respectively supplement 
the transmitter magnets D", Dº. . . Dº and act 
upon the same armatures. The magnet Fº 
when energized attracts its armature Eº 
upon which is a latch normally resting under 80 
a cross bar Cº which extends beneath the 
entire series of keys and locks them all 
against depression. For example, the key 
shown is that numbered 468 and is of the 
kind ordinarily found in typewriters. The 85 
cross bar Cº is pivoted on lever arms cen 
tered at cº in a manner well known in type 
writer construction. It is manifest that all 
of the keys will be locked against depres 
sion except during the time that the mag- 90 
net Fºº is energized and therefore holding the 
latch withdrawn from the locking cross-bar 
Cº. This energizing of the magnet Fº oc 
curs while the short energized section of the 
ring Aº is passing under the brush. Aº and 95 
this will take place at a point in the rota 
tion of the Sunflower and contact rings some 
what in advance of the time of arrival of 
the trailler C at the said operating segments 
a' . . . aº. At this unlocked period the Opera- 100 
tor is free to depress his key and so select 
the three desired segments before those seg 
ments are reached by the trailler C. Ex 
perience proves that the operator readily 
accommodates himself to th?is arrangement, 105 
merely pressing upon the key until he feels 
that it is released and free to make its stroke. 
In order, however, that he may not have to 
continue his pressure on the key until the 
apparatus at the receiving station has com - 110 
pleted its functions, I provide in the second 
place the eight supplementary magnets 
aforesaid P1, Pº . . . Pº which are energized 
simultaneously with the energizing of mag 
net Fº by the arrival of the brush A* at the 115 
active portion of the ring A". They remain 
energized, however, for a longer time than 
Fº, in fact, during a considerable portion of 
the rotation of the trailler-at least until the 
trailler has passed the operating and releas- 120 
ing Segments. 
The supplementary magnets are carefully 

adjusted in strength by means of the rheo 
stat R10 to a point where they are unable to 
attract their armatures away from the back 125 
stops but are strong enough to hold their 
armatures after they have been attracted by 
the more powerful magnets D" . . . Dº. It is 
manifest that the three transmitter magnets 
which have been originally energized by the 339 



0 

5 

20 

25 

30 

35 

40 

45 

50 

55 

30 

: 65 

plementary magnets. 

1,010413 

depression of key 468 will have their arma 
tures retained by the Supplementary mag 
nets so long as the brush „A“ is on the active 
part of the ring A" or until the trailler has 
passed over the operating Segments. All of 
the other transmitting magnets Will, hoW 
ever, remain un-energized with their arma 
tures on the back stops and Will. not have 
their armatures attracted by the weak Sup 

It is therefore only 
necessary for the operator to momentarily 
depress his key at the time of its release, this 
action being just like that of an Ordinary 
typewriter. The effect of such depression, 
to-wit, the selection and energizing of three 
transmitting segments, is automatically pro 
longed or continued by the Supplementary 
magnets for the necessary period and it is 
no longer needful for the operator himself 
to cause such a continuation of the effect by 
holding down his key. 

It is not necessary that the contacts which 
control the locking and retaining devices 
just described should be on a Separate part 
of the Sunflower. It is quite possible to em 
ploy for this purpose certain of the Ordinary 
segments and I have shown in Fig. 5 hoW 
this can be done, using the line trailler C and 
the line current to operate polar relays 
which control the circuit of battery Fº that 
extends through the Supplementary magnets 
and the locking magnet Fº. The Sunflower 
A is provided with four special segments 
A1º, A8, A14, A1º. One of these precedes 
and another follows each of the four trans 
mission systems served by the sunflower. For 
example Aº serves to excite both the locking 
and the Supplementary magnets, While Aº 
serves to deënergize the former (thereby re 
locking the keys) and Aº to deënergize the 
latter after the trailler C has passed the seg 
ment aº. 
Aº and A*1 are polarized relays control 

ling respectively the locking and the Supple 
mentary magnets. When trailler C is on Aº 
the line current from one of the generators— 
say F1-passes through one of the coils of 
each relay and carries them both to close 
their respective local circuits. When the 
trailler is on A18 the line current passes 
through the opposite coil of relay Aº and 
causes it to open its local circuit and when it 
is on Alº the current passes through the op 
posite coil of Aº1 and causes it to open its 
local circuit. Hence the keys are unlocked 
while the trailler moves from Aº to A318 and 
the Supplementary magnets are energized 
while it moves from A1? to A1°. This is the 
arrangement for only one of the four sets of 
working segments, to-wit: those lettered a“, 
aº, aº, a“, aº. The similar relays for the 
other sets will be correspondingly circuited. 

It will be manifest that with the auto 
matic locking of the keys and automatic re 
tention or prolongation of the effect of their 

5 

depression, the magnet 12, FigS. 1 and 2, 
need no longer be employed in series With 
the relay magnets. I prefer, however, to 
retain it with certain keys which will be 
operated as first described; that is, they will 
be held depressed so long as action is i de 
sired. For example, I assign two keys--for 
instance 467 and 468—to the operation of the 
carriage of the typewriter at the end of the 
line or at other times when it is desired to 
Work the carriage back and forth and I then 
insert the magnet 12, Fig. 1 at the point Z 
where it will be in series with those two keys 
only and with no others. In this situation the 
action can be continued long enough to per 
mit the travel of the carriage from side to 
side of the machine and the apparatus finally 
released and arrested after the key is allowed 
to rise. 
What I claim as new and desire to secure 

by Letters Patent is: 
1. In a multiple telegraph transmitter, 

the combination with a line wire, of a series 
of electrical contacts, part transmitting posi 
tive and part transmitting negative im 
pulses to said line Wire, a series of operat 
ing magnets for said contacts respectively, 
each magnet having a plurality of coils, a 
Series of operating circuits for said magnets 
each containing two or more of Said coils, 
and a key-board composed of keys control 
ling the said operating circuitS respectively. 

2. In a multiple-telegraph transmitter, 
the combination with a line wire, of a trans 
mitting apparatus therefor comprising syn 
chronous means for connecting the line Wire 
with a series of local transmitting lines in 
Succession, a normally connected ground for 
each of Said local lines, i a corresponding 
series of contacts controlling the said local 
lines respectively, a series of operating mag 
nets, One for each said contacts, and a key 
board composed of a series of transmitting 
keys each controlling simultaneously two 
or more of said magnets. 

3. In a transmitting apparatus for mul 
tiple telegraphs, the combination with a 
series of normally grounded electric con 
ductors at the transmitting station, of gen 
erator terminals of opposite polarity to be 
connected to Said conductors at said station, 
a circuit-breaker for each ground connec 
tion, two circuit-closers for each conductor 
for connecting it with either generator ter 
minal, a series of operating magnets one for 
each of said circuit closers operating also 
the said circuit breakers, and keys control 
ling Said magnets. 

4. In a multiple telegraph transmitter, 
the combination With a line conductor and 
two generator terminals of opposite polarity 
to be connected one at a time to said con 
ductor at a transmitting station, of a cir 
cuit-closer between each of the two genera 
tor terminals and the said conductor, one 
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of said circuit-closers being in series with 
a circuit-breaker in a ground connection 
controlled by the other closer. 

5. In a transmitting apparatus for mul 
tiple telegraphs, the combination with a 
transmitting conductor normally grounded, 
of two generator terminals of opposite 
polarity to be connected one at a time to 
said conductor at a transmitting station, 
and two circuit-closing switches one having 
its opposite contacts connected to the said 
conductor and to one of the said terminals 
respectively, and the other having its oppo 
site contacts connected respectively to the 
other generator terminal and to a circuit 
breaker for the ground connection con 
trolled by the other switch and connected 
to the said conductor. 

6. The combination with an electrical con 
ductor, of two generator terminals of oppo 
site polarity to be connected one at a time 
with said conductor at a transmitting sta 
tion, two circuit-closers each intervening 
between one of said terminals and the said 
conductor, operating magnets for the said 
circuit-closers respectively, and a grounded 
circuit-breaker in series with one circuit 
closer and controlled by the other. 

7. In a transmitting apparatus for mul 
tiple telegraphs, the combination With an 
electric conductor normally grounded, of two 
generator terminals of opposite polarity to 
be connected one at a time to said conductor, 
two circuit closers for said terminals respec 
tively, a magnet for each circuit closer hav 
ing a plurality of coils in separate circuits, 
keyboard composed of keys controlling the 
said circuits and means for breaking the 
ground connection. 

8. The combination in a system of elec 
trical communication of two independently 
controlled contact-levers each having front 
and back contacts of which one is connected 
to ground, a line wire connected to one lever, 
a connection from the second lever to one 
of the contacts of the first lever and two 
sources of electromotive force of opposite 
polarity connected on the one hand to the 
two remaining contacts respectively and on 
the other hand to the ground. 

9. Means for producing in a closed circuit 
electric current in either direction or no 
current, which comprises in combination 
two contact levers, a line connection there 
for, a normally - closed ground - connection 
containing a circuit-breaker, two sources of 
electromotive force of opposite polarity, a 
ground connection and means for independ 
ently operating said levers to connect either 
source of electromotive force to the line wire. 

10. The combination with two sources of 
electromotive force of opposite polarity, of 
a ground connection on one side thereof, 
a plurality of branch circuits from each of 
the opposite terminals of said sources, two 

1,0i 0,413 

contact levers for each branch, a line con 
nection for each branch normally grounded 
outside of the said sources of electromotive 
force but containing a circuit breaker, and 
means for independently operating either 
of said contact levers simultaneously with 
said circuit-breaker, whereby any one of 
said line i connections may be disconnected 
from its normal ground and grounded 
through either one of said sources of electro 
motive force. 

11. The combination with a series of trans 
mitting contacts, of a corresponding Series 
of magnets one for each contact, each mag 
net having a plurality of coil sections, a 
series of circuits each containing two - or 
more of said coil sections located respec 
tively on different magnets, and a keyboard 
composed of keys controlling the said cir 
cuits respectively. 

12. The combination with a series of trans 
mitting contacts, of a corresponding Series 
of operating magnets therefor, each con 
taining two or more coil sections, a Series 
of circuits each containing in series two or 
more of said coil sections located respec 
tively on different magnets, and a key-board 
composed of keys controlling the said cir 
cuits respectively. 

13. In a transmitter for multiple tele 
graphs the combination with an electric line 
conductor normally grounded at the trans 
mitting station, of generator terminals of 
opposite polarity to be connected one at a 
time at said station to said conductor, a 
circuit closer between each generator termi 
nal and the said conductor, an operating 
magnet for each circuit closer, and means 
for breaking the normal ground connection 
simultaneously with the operation of each 
circuit closer. 

14. In a transmitter for multiple tele 
graphs, the combination with a synchronous 
sunflower at a transmitting station, of a 
line wire, a series of local lines extending 
from said sunflower and connected to the 
trailler thereof in succession, a normally con 
nected ground for each of said local lines, 
transmitters in the said local lines respec 
tively, operating magnets one for each of 
said transmitters, and a key-board com 
posed of a series of keys, each controlling 
a definite portion of said magnets. 

15. In a transmitter for multiple tele 
graphs, the combination with a synchronous 
sunflower at the transmitting station, of a 
line wire, a series of lines extending from 
said sunflower, a normally connected ground 
for each of said local lines, transmitters in 
said local lines respectively, means for 
simultaneously operating a group of said 
transmitters and for Successively connecting 
the lines containing the operated trans 
mitters to the line wire, and locking devices 
for said means limiting the time of opera 
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tion thereof with respect to the rotation of 
the sunflower. 

16. The combination with a synchronous 
sunflower and a line wire, of a series of local 
lines connected to respective segments of 
the Sunflower, a normally connected ground 
for each of said local lines, transmitters in 
the respective local lines, magnets for oper 
ating said transmitters, controlling keys for 
said magnets and a locking device for the 
keys timed with respect to the rotation of 
the Sunflower so as to permit their opera 
tion at a specified point in said rotation. 

17. The combination with a synchronous 
Sunflower and a line wire, of a group of 
two or more local lines connected to respec 
tive Sunflower segments, i a normally con 
nected ground for each of said local lines, 
transmitters in said local lines, means for 
operating said transmitters and a locking 
device for said means set to unlock at a 
point of time in advance of the time at 
which the said line wire is connected to the 
Said segments of the Sunflower. 

18. The combination with a synchronous 
Sunflower and a line wire connected to the 
trailler of the Sunflower, of two or more local 
lines connected respectively to a group of 
Sunflower segments, a normally connected 
ground for each of Said local lines, transmit 
ters in said local lines, operating devices for 
Said transmitters and means for limiting the 
action of said devices to a period of time 
covering the period when the controller of 
the Sunflower is in contact with the said sun 
flower segments. 

19. In a transmitter for multiple tele 
graphs, the combination with a synchronous 
Sunflower at the transmitting station and a 
line wire connected to the trailler thereof, of 
a series of local lines at the said station con 
nected to a group of Sunflower segments re 
spectively, a normally connected ground for 
each of Said local lines, transmitters in each 
of Said local lines, and means for limiting 
the time of action of said transmitters to a 
period of time covering the period in which 
the said trailler is in contact with said group of segments. 

20. In a transmitter for multiple tele 
graphs, the combination with a synchronous 
Sunflower at a transmitting station and a 
line wire, of a series of local lines at said 
station connected respectively to one of a 
series of groups of Sunflower segments, a 
normally connected ground for each of said 
local lines, transmitters in said local lines, 
and means for limiting the time of action of 
Said transmitters, Said means being con 
trolled by the sunflower. 

21. In a transmitter for multiple tele 
graphs, the combination with a synchronous 
Sunflower at a transmitting station and a 
line wire, of a series of local lines at said 
station connected respectively to one of a 

Series of groups of Sunflower segments, a 
normally connected ground for each of said 
local lines, transmitters in said local lines, 
means for limiting the time of action of said 
transmitters with respect to the rotation of 
said Sunflower, and a segment of the sun 
flower controlling the said means. 

22. In a transmitter for multiple tele 
graphs, the combination with a synchronous 
Sunflower at a transmitting station and a 
line wire, of a series of local lines connected 
respectively to One of a series of groups 
Of Sunflower segments, a normally connected 
ground for each of Said local lines, trans 
mitters in Said local lines, an electromagnet 
controlling the time of action of said trans 
mitters with respect to the rotation of the 
Sunflower, and a segment on the Sunflower 
controlling the Said magnet. 

23. The combination with a synchronous 
Sunflower of a line wire, of a series of local 
lines connected respectively to a group of 
Sunflower segments, a normally connected 
ground for each of Said local lines, trans 
mitters in Said local lines, locking devices 
controlling the time of action of Said trans 
mitters With respect to the rotation of the 
Sunflower, and means for releasing the said 
locking devices to permit the operation of 
Said transmitters at a point of time in ad 
vance of the time at which the said line wire 
comes into communication with the said sun 
flower segments. 

24. In a transmitter for multiple tele 
graphs, the combination with a synchronous 
sunflower at a transmitting station and a 
line Wire, of a series of local lines connected 
respectively to one of a series of groups of 
Sunflower Segments, a normally connected 
ground for each of said local lines, trans 
mitters in Said local lines, means for op 
erating said transmitters, a lock for said 
means, an electromagnet operating said lock, 
and a Segment on the Sunflower controlling 
the circuit of said magnet. 

25. The combination with a synchronous 
Sunflower and a line wire, of a series of local 
lines connected to the respective segments of 
the Sunflower, a normally connected ground 
for each of Said local lines, transmitters in 
the respective local lines, means for oper 
ating said transmitters in groups, a key 
controlling a Specified group of transmitters 
and means for automatically prolonging the 
controlling effect of said key for a prede 
termined period of time. 

26. The combination with a synchronous 
Sunflower and a line Wire, of a series of local 
lines connected to the respective segments 
of the Sunflower, transmitters in the respec 
tive local lines, a series of keys each control 
ling the operation of a group of transmit 
ters, Supplementary magnets for retaining 
the selected group of transmitters in their 
operating position, and a contact on the sun 
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flower controlling the supplementary mag 
netS. 

27. The combination with a synchronous 
sunflower and a line wire, of a series of local 
lines connected to the respective segments of 
the Sunflower, transmitters in the respective 
local lines, a magnet for each transmitter, a 
series of keys each controlling a group of 
the Said magnets, and means for prolonging 
the action of the magnets after the momen 
tary operation of the keys. 

28. The combination with a synchronous 
sunflower and line wire, of a series of local 
lines connected to the respective segments 
of the Sunflower, transmitters in the respec 
tive local lines, a series of keys each con 
trolling a group of Said transmitters, lock 
ing devices for permitting the selection and 
operation of the transmitters at a predeter 
mined point in the period of rotation of the 
sunflower ahead of the point at which the 
sunflower connects the selected segments to 
line, and means for prolonging the operative 

* 

condition of the selected transmitters until 
the controller of the sunflower has engaged 
the segments corresponding to the Said trans 
mitters. 

29. The combination with a synchronous 
sunflower and line wire, of a series of local 
lines connected to the respective sunflower 
segments, transmitters in the respective local 
lines, a series of keys each controlling a pre 
determined group of transmitters, and two 
contacts on the sunflower, one controlling 
the time of permitted action of the keys and 
the other controlling the time during which 
the transmitters remain in the operative con 
dition. 

In witness whereof I have hereunto set iny 
hand, before two subscribing witnesses, this 
21st day of July 1904. 

ALBERT C. CREHORE, 
Witnesses: 

G. W. Ho?????s, 
L. T. SHAW. 

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