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To till auhon it anay concern: 
lie it known that I, II ARRY SIoEMAKER, a 

citizen of the United States, residing at 
Jersey City, county of Iudson, State of 

5 New Jersey, have invented certain new and 
useful Improvements in Transmitting Ap 
paratus, of which the following is a specifi 
cation. 
My invention relates to transmitting ap 

10 paratus, and particulally transmitting ap 
parat is for employment in a system of sig 
inaling, telegrapling, telephoning, or for 
other purposes, wherein electro-radiant en 
ergy is transmitted through the natural 

15 media. . 
It is the olbject of my invention to provide 

transmitting apparatus, for systems as above 
mentioned, which will impress upon the nat 
ural media electro-radiant energy derived 

20 from electrical oscillations produced without 
the usual spark gap heretofore so comm inly 
employed. 
More particularly, it is the object of my 

invention to produce electro-radiant energy 
25 derived from an oscillating circuit which, in 

turn, derives its energy from a relatively 
low potential source as contpared with the 
potentials heretofore employed, the oscillat 
ing circuit having relatively great capacity 

80 and relatively low self-induction. The gr 
rangenicnt for securing such great capacity 
and low self-induction is a feature of my 
invention and comprises a plurality of pairs 
of indietance and 

35 parallel with each other, the total capacity 
E. then the sun of the individual ca 

pacities, while the inductances connected in 
parallel, an inductance for each capacity, 
gives an effect of very low self-induction. 

40 With a great capacity thus secured a great 
charge can be stored in the condensers at 
relatively low potential. And upon dis 
charge the oscillations lack persistency due 
to the low self-induction. The capacity or 

45 capacities of the oscillation circuit quickly 
take tip in this relation a large charge, and 
when permitted to discharge, the discharge 
is very powerful and not persistent, the fre 
quency of oscillation being low as compared 

50 with the frequency of the electro-radiant 
energy. In inductive or other relation 

v 

capacity connected in 

with the oscillation circuit as described, is 
another circuit whose natural frequency is 
very high, equal to that of the electro radi 
ant energy, and this circuit consists prefer 
albly of a condenser and a self-induction, no spark gap being employed. The properties 
of the oscillation circuits heretofore de 
scribed having very great capacity, in dis 
charging are able to quickly and powerfully 
charge the last circuit mentioned, which 
then discharges at a natural frequency which 
is very high and produces the electro-radiant 
energy. 

For an illustration of one of the forms my 
invention may take and when employed in a 
telegraph system, reference is to be had to 
the accompanying drawing. 

Between the aerial conductor A and the 
earth connection E is connected a variable 
portion of the inductance D, A variable 
portion of the inductance ID is also connected 
in circuit with the condenser C, thus forming 
an oscillating circuit of very high frequency 
which has no spark gap and whose resistance 
is maintained as low as possible. In induct 
iye relation with the inductance D are the 
four inductances I, II, and I, and in 
series with each of these inductances is a con 
denser K, K, Ik', and K. The inductances 
I, I', I and I have very low inductance, 
while the condensers K, IK, K and IK have 
relatively very great capacity. The four 
series of condense's and inductances are con 
nected in parallel with each other, and each 
condenser and its inductance is so adjusted 
that the product of the inductance and ca 
pacity shall be equal to or very closely equal 
to the product of the inductance and ca 
pacity of each of the other three branches. 
E. terminal common to the condensers K, 
K'.K. and K is connected to the wilbratory 
reed or armature R, while the terminal con 
mon to the four inductances I, I, I and L' 
is connected to the contact b. The contact 
is connected through the operator's key i 
with one terminal of the generator G whose 
other terminal connects with the contact a. 
The generator G is any suitable source of 
current, preferably a direct current gener atur orbittery delivering current at say 500 
volts pressure, The reed R is vibrated, 
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either at its natural period or at some other 
period, so as to contact alternately with the 
contacts at and l. As a means for accom 
plishing this vibration, there may be pro 
vided an electro-magnet e connected in series 
with the battery li and the electro-magnet f 
whose spring retracted armature h is nor 
mally in engagement with the contact g co 
nected to one terminal of the winding f, 
when the arulatile it is so in engagement 
with the contact if it is attracted by the elec 
tro-magnet f breaking the circuit of the elec 
tro-magneto, sitch circuit being intmediately 
retistablished again and again loroken ill 
rapid succession. The reed R is then 
brated at corresponding rate by the electro 
magnet e. 
Assunning tie reed IR in contact with a, 

and the operator's key k closed, the con 
densers K, K, K and K are all charged 
from the generator G through their respec 
tive inductances. The resistance of the cir 
cuit is made as low as possible so that the 
charging is very rapid, the condensers very 
promptly coming to the potential of the gen 
erator G. The reed R continues vibrating 
however, and swings over to contact b, thus 
isolating the condensers and inductances 
from the generator G. Since the condensers 
have been charged up to the it. Or wer nearly to the potential of the generator G, 
and the potential of that generator being 
relatively low, there is no substantial spark 
at a. Sinhilarly, the potentials of the con 
densers being Fiative y low no spark leaps 
between the reed R and the contact b, as 
comes into contact with b. When contact 
has been made between R and b the con 
densers IX, IK, K and K discharge through 
the inductances L,L,L and L, the contact 
charge being low as compared with the elec 
tro-radiant energy to be emitted frona the 
conductor A. Since the capacity of this 
oscillating circuit is very high and the in 
ductance very low, the discharge will not be 
persistent, but will die out relatively quickly. 
The condenser C being connected to the in 
-ductance: I) which is-in indttetive relation to 
all the inductances-L,L,I and L, is prac: tically instantaneously fully charged, and 
since the discharge of the circuit of the con 
densers IK, K, K and K dies out quickly, 
the condenser is left to discharge through the 
inductance l), the natural frequency bein 
very high as determined by the capacity 
this circuit the inductance may be larger in 
comparison with the capacity of C than the 
relation between the inductances I, EE 
and and the capacities of the condensers 
Ix, K, K and K. These high frequency 
oscillations produced in the circuit contain 
ing the condenser C are then radiated from 

generate hi 

932,820 
the conductor A in the well known manner. 
The effect is, therefore, to very quickly 
charge the condensers K, K, IK and K, and 
they discharge very rapidly, thus, in effect, 
electrically striking a blow to the condenser 
C charging it practically instantaneously. 
The reed IR may perform several cycles dur 
ing the closure of the operator's key k to rep 
resent a telegraphic dot, - id., of course, it 
performs more cycles during the times that 
the key is held depressed is represent a dash. 
While the generator G is spoken of as hav 

ing a presshire of 500 volts, it is to be under 
stood that other pressures may be employed, 
even though a thousand or more volts; for 
even with a thousand or more volts the strik 
ing or sparking distance is extremely small. 
If the reed R oscillates or vibrates at a fre 
quency corresponding with the natural fre 
quency of the circuit containing the con 
densers K, K, K and K" and inductances 
L., I, L* and I", the sparking at a and b 
will be a minimum and practically zero. In 
any event, the sparking at a and l is prac 
tically nothing as compared with the sparks 
heretofore used in wireless telegraphy and the like forming a bridge for the oscillations, 
But in the case of the circuit containing con 
denser C and inductance D, there is no gap 
at all and it is this circuit which produces 
the oscillations which are radiated. 
While I have shown four pairs of condens 

ers and inductances, it is to be understood 
that other numbers may be employed, even a 
single pair sufficing in some cases. In any 
case, the capacity is made very great and the 
inductancesmail so as to secure the quick charge and extremely quick discharge as 
heretofore described for the purposes of 
more efficiently affecting the circuit contain 
ing coldenser C and inductance D to pro 
duce the high frequency oscillations. By 
connecting pairs of condensers and induct 
ances in parallel as shown, however, the ca 
pacity may be caused to greatly predominate 
over the inductance. 

By the E"E. shown, it is possible to frequency electro-radiant, en 
rgy, there being group or train of high freiency wives for each cycle of the reed 
R. And the number of cycles of the reed R. 
may be made great or small as desired. 
When this late of the reed R or other switch 
ing means is made very high, as for example, 
lbigler than the limits of audition, these cir 
cits may be advantageously employed for teleploy. 
Wlen referring to a source of current of 

relatively low voltage or potential, I refer to 
a voltage or potential so R tlhat disruptive 
sparking, as it has heretofore been inder 
stood in this art, does not take place or is 
in possible. For exale, he retofore in the 
art a high potential cirrent was derived 
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from a step-up transformer, very high po 
tential being in pressed upon a condenser, or 
other means, and sufficient to produce a 
spark across a very considerable gap, the sparking being disruptive and serving as a 
bridge for oscillations. In my arrangement 
herein descriled and claimed, there is no 
stic disruptive sparking. 
What I claim is: 1. In translnitting apparatus, an oscillat 

ing circuit containing pairs of inductance 
and capacity, the capacity greatly predoni 
nating, and the pairs connected in parallel, 
means for charging the capacities to low po 
tential, and means for discharging said ca 
pacities. 

2. In transmitting apparatus, an oscillat 
ing circuit containing pairs of inductance 
and capacity, said pairs connected in par 
allel, means for charging the capacities, 
and beans for disclharring said capacities 
through a closed circuit containing only said 
'apacities and inductances. 

3. In transmitting apparatus an oscillat 
ing circuit containing pairs of indictance 
and capacity, the profit of capacity and in 
(luctance of each pair being substantially 
identical with that of every other pair, said 
pairs of inductance and capacity being ("on 
nected in parallel, means for charging the 
capacities to low potential, and neals fol' 
discharging said capacities through a closed 
circuit. 
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4. In transmitting apparatus, an oscillat 
ing circuit containing pairs of inductance 
and capacity, the pairs connected in parallel 
and the total capacity greatly predominat 
ing, the product of the inductance and ca 
pacity of each pair being sulstantially iden 
tical with that of every other pair, neans 
for charging the capacities to low potential, 
and means for discharging said capacities 
through a closed circuit. 5. In transmitting apparatus, an oscillat 
ing circuit containing pairs of inductance 
and capacity, the pairs connected in parallel 
and the total capacity being relatively great, 
ineans for charging said capacities to low 
potential, and means for discharging said 
capacities. 

6. In transmitting apparatus, n oscillat 
ing circuit containing pairs of inductance 
and capacity, said pain's connected in partillel 
and the total capacity being relatively great, 
a direct current source for charging said 
capacities, and means for discharging said 
caja Citi (s. 

7. In transmitting, apparatus, an oscillat ing circuit containing pairs of inductance 
and capacity, said pairs connected in parallel, 
means for charging and discharging said ca 
pacities; and an associated oscillation circuit 
deriving energy from said first mentioned circuit and having a higher natural period. 

B 

8. In transmitting apparatus, an oscilla 
tion circuit containing pairs of inductance and capacity, the capacity greatly predomi 
nating, said pairs connected in parallel, means 
for charging and discharging said capacities, 
and an associated oscillating circuit of higher 
natural frequency deriving energy from said 
first mentioned oscillating circuit. 

9. In transmitting apparatus, an oscillat 
ing circuit containing pairs of inductance 
and capacity, said pairs connected in parallel, 
means for charging and discharging said ca 
pacities, and an associated oscillating circuit of higher natural frequency inductively re 
lated to said first mentioned oscillating ei'-. 
cuit and deriving energy therefrom. 10. In transmitting apparatus, an oscillat 
ing circuit containing pain's of inclict ance 
and capacity, the pairs connected in parallel, 
means for clarging and discharging said ca 
pacities, and an associated oscillation circuit 
of higher natural frequency closed directly 
through a capacity and indict ance. 
1. in transmitting apparatus, an oscillat 

ing circuit containing aii's of inductance 
and capacity, said pair's connected in parallel, 
leans for charging and discharging said ca 
pacities, sail capacities greatly predoni 
nating whereby the oscillations in said cir 
eit are not persistent, and an associated 
oscillation circuit deriving energy from said 
first mentioned oscillating circuit, the oscilla 
tions in said assiciated circuit being per 
sistent, w 12. In transmitting apparafus, an oscilla 
tion circuit containing pairs of inductance 
and capacity, said pairs connected in para 
lel, means for charging said capacities, means for discharging said capacities 
through a path including only said capaci 
ties and said inductances, and an associated 
oscillation circuit deriving energy from said 
first in entioned oscillation circuit, the oscil 
lations in said oscillation circuit being nore 
jersistent than those in sail first mentioned 
circuit. 13. In transmitting apparatus, an oscilla 
tion circuit containing pairs of inductance and capacity, said pairs connected in par 
allel, and an associated oscillating circuit, 
the oscillations in said associated circuit be 
ing of higher frequency than the oscillations in said first mentioned circuit, and the per 
sistency of the oscillations in said associatel 
circuit being greater than the persistency 
of the oscillations in said first mentioned cir 
cuit. 

14. In transmitting appal'at is, an oscillat 
ing circuit containing pairs of inductance 
and capacity, said pai's connected in paral 
lel, 5. a vibrating member for alternately 
SE; said capacities to low potential and for ischarging said capacities. 
15. In transmitting apparatus, an oscil 
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4. 

lating circuit containing pairs of inductance 
and capacity, said pairs connected in paral 
lel EP the total capacity being relatively 
great, and means for periodically charging 
said capacities to low potential and for dis charging said capacities. 

16. In transmitting apparatus, an oscil 
lating circuit containing pairs of inductance 
and capacity, said pairs connected in paral 
lel, the total capacity of said circuit being 
relatively great, means for charging Sai 
capacities to low pocential, signaling means, 
and a radiator in operative relation with said oscillating circuit. 

17. In transmitting apparatus, a radiator, 
an oscillating circuit containing pairs of in 
ductance and capacity, said pairs connected 
in parallel, means for charging and dis 
charging said capacities, and an associated 
oscillating circuit intervening between said 
oscillating circuit and said radiator, said as 
sociated circuit having a higher natural fre quency than said first mentioned oscillating circuit. 

:18. In transmitting apparatus, a radiator, 
an oscillating circuit containing pairs of in 
luctance ES capacity and disposed in in 
ductive relation with said radiator, said 
pairs connected in parallel, means for charg 
ing and discharging said capacities, and an 
associated oscillating circuit of higher nat 
ural frequency and greater persistency than 
said first mentioned oscillating circuit. 

19. In transmitting apparatus, a radiator, 
an inductance associated therewith, an oscil lating circuit containing pairs of inductance 
and capacity in inductive relation with said 
inductance, said pairs connected in parallel, means for charging said capacities to low 
potential and for S.A. said capaci 
ties, and a condenser forming with a portion 

s of said inductance a closed bscillation cir 
cuit. . . 

20. In transmitting apparatus, a radiator, 
an inductance EP therewith, an os 
E. circuit containing pairs of induct 
ance and capacity in inductive relation with 
said inductance, said pairs connected in par 
allel, means for charging and discharging 
said capacities, and a condenser formin 
with a portion of said inductance a close 
oscillation circuit, said oscillation circuit having higher natural frequency and greater 
persistency than said first mentioned oscil ating circuit. 

21. In transmitting apparatus, an oscil 
lating circuit containing pairs of inductance 
and capacity, said pairs connected in paral 
lel, means for periodically charging said capacities and for periodically discharging 
said capacities through a circuit containing 
only said capacities and inductances. 

22. In transmitting apparatus, an oscilla Wale 

933,820 

tor comprising pairs of inductance and ca pacity, said pairs connected il parallel, ineans 
for charging said capacities, ald nea is for 
discharging said capacities through a Fish 
containing only said capacities fund induct 

C.S. 

23. In transmitting apparatus, in ()3Cilla 
tion circuit containing pairs of iuductance and capacity, said pairs connected in par 
allel, netans for charging said capaciti's, 
meals for discharging said capacities 
through a closed ' 'cuit containing oily said 
capacities and ind stances, and in ass/ciated 
oscillat is cii cit, including E" a rid in dictance only and deriving energy from said 
first lientioned oscillation circuit. 

24. ti'aastraitting apparatus, an oscilla 
tion circuit containing pairs of inductance 
and capacity, said pairs connected in par 
allel, means for charging said capacities, 
means for discharging said capacities 
through said inductances, and an associated 
oscillation circuit including capacity and in 
ductance only deriving energy from said 
first mentioned oscillation circuit. 

25. In transmitting apparatus, an oscilla 
tion circuit containing pairs of inductance and capacity, said pairs coinected in par 
allel, means for charging said capacities, means for discharging said capacities 
through said inductances, and an associated. 
oscillation circuit including capacity and in 
ductance only deriving energy from said 
first mentioned oscillation circuit, said asso 
ciated oscillation circuit, having higher nat 
iral frequency than said first mentioned os cillation circuit. 

26. In transmitting apparatus, an oscilla 
tion circuit containing pairs of inductance 
and capacity, said pairs connected in par. 
allel, means for charging said capacities, means for discharging said capacities 
through said inductances, and an associated 
oscillation circuit including capacity and in 
dictance only deriving energy from said 
first mentioned oscillation circuit, said asso 
ciated oscillation circuit being more persist 
ent than said first mentioned oscillation cir 
cuit. 

27. In transmitting apparatus, ai, oscilia 
tion circuit containing pairs of inductance 
and capacity, said pairs connected in par. 
allel, means for charging said capacities, means for discharging said capacities 
through said inductances, and an associated 
oscillatiola circuit including capacity and in 
ductance only deriving energy from said 
first mentioned oscillation circuit, said asso 
ciated oscillation circuit having a higher 
natural frequency and greate persistency 
than said first mentional sci.latiun circuit. 

28. In transmitting apparatus, an oscillat 
ing circuit containing pairs of inductance 
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and capacity, a source of direct cirrent, 
means for subjecting said capacities to said 
source of direct current, and means for dis 
charging said capacities through said in 

5 ductances. 
29. In transmitting apparatus, an oscillat 

ing circuit containing pairs of inductance 
and capacity, said pairs connected in par 
allel. a source of direct current, means for 

10 charging said capacities by current from 

said source, and means for discharging said 
capacities through said inductances. 

n testimony whereof I have hereunto af 
fixed my signature in the presence of the two 
subscribing witnesses. 

HARRY SHOEMAKER. 
Witnesses: 

ANNA E. STEIN lock, 
C. I). EIIIPT. 


