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Mr. Sammis is at the present time absent on the Pacific 
/ 

Coast on business and I therefore take it upon myself to aclmow

ledge receipt of your f{vor of Jan. 22nd, written to us in aoS"\yer 

to a letter addressed. by ;Jr. Sammis and dated January 13th ir. re-

gard to experiment s and re sul ts made at Professor Pupin 1 s labor-

atory, and we thank you very much for the information which you 

give us in your letter and v,hich will be placed 1efo1'e Hr. Sam-

mis immec1i1:ctely upon his return to the East. 

We are more than pleased to Lind that you have such a 

reli able receiver E..nd await with impatience yOUl' further informa-

tion on the subject. 

In accorclance with instructions given by =,Ir. Sawrnis before 

he left here, we got into touch with young Arli1strong, who by the 

way is a boy not much over twenty one. He was taken down to Belmar 

and together with Hr. r!eagE-nt, one of our electrical e xp e rts , and 

David Sarnoff, our chi ef of constructi on and one of our Clost exper-

ienced opel'ators, m&de experiments on the receiving apparatus. 

Full reports of these experiments were made and are herewith 

submi tted. to you for your information, and we feel sure that you will 

be very much interested in these reports. The receiver certainly 
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seems to be a wonderful !,liece of work and tlle only question now 

arising is, does it impinge or infringe on existing )atents, either 

YOUl"S, Lodge's, or possibly the DeForest Audion. 

I took counsel with Hr. Betts and on his advice I today 

had a very interesting interview with .. ,1r. Armstrong and his coun 

sel, :,1r. Davis, who by the way was for[,Jerly employed in j/lr. Betts J 

office. I was unable to find out what they wished to do in the 

matter of the rece1ver and naturally I am not yet in any position 

to make any offer to them. 

Mr. Davis says that the affair is too much "in the air to 

give any definite idea as to vihat young l-�rlastrong would want. I 

have, however, arranged that Mr. Davis shall call on VIr. Betts, 

shall disclose to him the circuits and drawings and at the Same 

time shall give Mr. Betts an undertaking the.t no steps toward 

disposing of the invention shall be made until the full examina

tion of the records are made to s e e whether the invention is in 

conflict with anything already discovered.. The result of the 

examination as made by J.lr. Betts will be communicated to you at 

the earli est possible moment as of course we do not wish nor do 

we ir-tend to do anything without fully consultir.g you on the sub

j ect . 

I hav8 seen !Ir. Betts since my interview with IiIr. Davis 

and LIr. Armstrong and have told him to get as long a tir:le on the 

option as he possibly can in order that we may be able to commun

icate with you and to have your advice on the subject. 

Attached to the report of I,/lr. Sarnoff are copies of the 
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messages which W'3re received at the Belmar station and whic h are 

referred to in his report. 

Enclosm'e. 

1!.ARCOIH WmElESS 

By 

Yours very truly, 

Vi ce-Presid ent. 
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NEW YORK. 

Mr. F. M. Sammis , Chief Engineer , 
H E AD O F F ICE. 

Dear Sir:-

February 2nd, 1914. 

On January 30th I met Mr. Arms trong , Professor 1VIorecroft 
and Mr. Wiegant, with whom I proceeded to our high povler station at' 
Belmar, N. J. to test Mr. Armstrong's receiving system. 

Two ae rials were erected, one about 1600 ft. long and the 
other the entire length of the masts erected at Belmar. 

Signals were heard from Clifden at about 4:00 p.m. (New 
York time) and from this time until we finished experimenting, which 
was about 5:00 a.m. (New York time ) January 31st, no appreciable 
vartation of the inten s ity of Clifden signals was noticeable . As 
there were no facilities at hand such as a galvanometer or shunt 
telephone method for making actual measurements of the receiVed 
energy, the obse rvations were of course, made entirely by ·ear and there
fore, not accurate. However, the re was no difficulty in reading 
Clifden signals when the telephone receivers were on the table and 
I stood about 12 ft. away from the telephones. With a loud speak-
ing teleph one connected to the receivers, signals could be re ad in 
the adjoining room. Signals from Glace Bay were very good and 
very strong. Better results were obt ained on Cli fden signals when 
using the smaller antenna. This is probably accounted for by the 
fact that the fundamental of the large antenna at Belmar is in ex
cess of the wave length employed at Clifden. 

Armstrong's rece iv e r was compared with our standard 101 
navy type tuner together with the cerusite and carborundum detectors. 
Speaking relatively of received signals means of course, very little 
since the human ear is not to be depended upon, but an idea of the 
difference may be ob t a ined when it is s tat ed that signals from 
Clifden on Armstrong's receive r  could be read with ease with tele
phones on the table when signals on our receiver were barely read
able with the telephones on the ears . 

The Armstrong receiver proved i ts greatest value when used 
in conjunction with continuous waves. 

Signals from the Poulsen Station at Frisco, which I under
stand is about 35 K.VI'. having an apprOXimate overall effi ciency of 
25% thus radiating from the antenna about 9 K.W. were received at 
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Belmar at ab o ut 8:00 p.m. (New York time). The received signals 
from Frisco were about 100% stronger than the l oudest signals re
ceived from Clifden. The signals from Frisco were read during 
various times from 8;00 p.m. to mi dni ght (New York tlme). I copied 
several messages and attach them hereto. The Poulsen Station a:; 
Frisco was working with Portland, Ore. sending messages at the rate 
of 35 to 40 words a minute. Static was quite troablesome, yet 
the si gnals were sufficiently strong to enable me to rea d with ease 
at this speed. 

Off hand I would say that the relative merits of this re
ceiving system as compared between the c ontinuous and dis-continuous 
wave systems is approximately about ten to one in favor of the oon
tinuous waves. I base my rough calculations on the following;-

Assuming that Cli/den put s into the ant enna about � 7� 
K. W. and assuming that the Poulsen Station at Frisco radiates 
about 10 K.W. and considering the fact that the Belmar antenna is 
placed with directional advantages for the reception of Clifden 
signals and at a disadvantage when receiving from Frisco , and then 
noting the fact that Frisco signals a re considerably stronger than 
those received from Clifden, it is eVident that this receiver is 
most advantageous when receiving continuous waves. Furth&l' the 
fact that Frisco's s ignals are receive d entirely overland while 
those coming from C1ifden are over water is another factor to be 
considered. 

At about midnight ( New York time ) I heard "HU" - Poulsen 
Station at Honolulu - trying to work with the Poulsen Station at 
Frisco. Local static there was apparently very bad for the Honolulu 

Stat ion said to Frisco as follows: 
N 

"Lighting bad, shall ground aerial wires" 
A 

Frisco r eplied ; "0. K. Will call you in fi fteen m inut es 
for R. P." 

Signals received from Honolulu were sufficiently strong 
to be read with the telephones on the table. 

I l ist ened for further work between Frisco and Honolulu 
but Honolulu appeared to have been having conSiderable trouble with 
their arc and this added to the local static conditions, apparently 
made it impossible for them to transmit and receive messages. 

There is absolutely no doubt in my mind as to the fact 
that t he HU S tation was the Poulsen St ation at Honolulu , for 
scraps of conversation between the t wo stat ions at Frisco and Hono
lulu were sufficlently convincing to enable me t o  identify the 
statlons. 

At 1;25 a.m. January 31st I hear d the Telefunken Station 
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at Nauen, Germany calling ".P.O.Z".. This was on the continuous 
waves, appe,rently using the Arco generator system. The wave length 
employed was about 9500 me t e rs . I copied the attached message 
which was transmitted by Nauen and rece i ve d by Sayville. The text 
of the message and the beginnings and endings signified very clear

ly that it was the Nauen Stat ion transmitting. The signals from 
the Nauen Station were very good and strong . 

Mr. A:r:mstrong did not wish to impart to us any informa
tion regarding the arrangement of his circuits but observations 
proved the follo'aing advantages of his system. 

1.- He can work with an ext remely loose coupling as 
loose as 1% and this with no dec rease of the signal intens ity arrd 
a conse quent decrease of static. Looser coupl ing can be ob-
tained on the cont inuous waves than the dis-contin uous and forthis 
reason he was able to eliminate a considerable amount of static 
i nterference when rec ei ving from Honolulu and Frisco, while he was 
not able to eliminate the same amount of static interference when 
receiving from Clifden. 

2.- The note of the continuous waves is varie d at will 
and can be made to sound like the ordinary hiss of the arc or an 
exact reproduction of a thousand sparks per second note. In fact 
he goes beyond this spark frequency and can bring the note almost 
b eyond audition. This group t uning , or better said group pro-
duction, is noticed only on the continuous waves. For the dis
continuous waves, he inserts the usual inductance and capacity in 
the telephone circuits and produces group spark frequency tuning in 
the ordinary manner. The tone production on his continuous wave is 
accomplished apparently by resonance changes in his receiving cir
cu it s  for I could myself produce any desired not e when receiving 
from Frisco by merely changing the capacity of one air condenser, 
but I am not able to say in what circuit this condenser was con
nected. 

I understand that Mr. Wiegant is also making a report 
on this subject. 

In conclusion I would state that the results obtained 
with Mr. Armstrong's receiver are sufficiently convincing to 
warrant our most careful investigation of his patents and circuits, 
etc., for I believe that his deVice has tremendous advanta�e� and 
unless there be other systems of equal merits �which � un
known to me, I am of the opinion that he has the most remarkable 
receiving system in existence. 

Yours very truly, 

DS/R �� hief Inspector. 
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Roselle Park, N. J., Feb. 2, 1914. 

Mr. F. M. Sammis, Chief Engineer, 
Head Office, 

Dear Sir: ... 

lIew York, N. Y. 

REPORT ON TFST OF ARMSTRON� RECEIVING 
SYSTEM AT BELMAR. JAN. 30, 1914. 

The result�of the test made by Mr. Sartnoff and myself 
at Belmar between 4:30 P.M. a.nd 6 A.M., JanuE,.ry 30 and 31, 1914, 
were as follows:-

1. The Signals from Glace Ba�. The #101 Tuner 
was adjused until the maximum possible signal was received 
working on large aerial and using the cerusite detector. 

The signal received was sufficiently loud to be heard with 
the telephones about two feet from the ear. lrr. Armstrong 
then tuned in Glace Bay, and obtained a response in the 
telephones which was so loud, that it could easily be read, 
][ should sayjfifty or sixty feet away frolJl the telephones. 

2. Signals from Clifdenl Ireland. Tuner #101 gave 
a fairly good response to Clifden signal, just about strong 
enough to be readable through the static. The Armstrong 
System gave a response to Clifden signal, which could be 
read five or six feet from the telephones. It appeared 
to me that his signal from Clifden was four or five times 
as strong as the best response which I could obtain from 
Glace Bay. 

3. Signals from the Poulsen Arc Station at 
San Francisco. 

This sIgnal being of the continuous�or undamped 
type , could not be heard at all on the #101 Tuner, but pro
duced an exceedingly strong response in the Armstrong Sys
tem, and was read with.ease by Mr. Sandnoff. At one time 
San Francisco was transmitting at the �ate of about for ty 
words a minute, all of which was copied by Mr. Saranoff. 
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4. Signals from Poulsen Station at Honolulu. Continuous 
oscillation, sarGe as San Francisco was heard to report to 
messages from San Franciccoj signal beine so strong, that I 
could hear it about four feet from the telephones. Owing 
to excessive static it ';'Ias not easy reading, although Mr. 
Sa'ronoff read sufficient to absolutely identify it. 

5. Signals from Nauen, Germanx . The Telefunken station 
at Nauen, Gerrnapy, were sending out messages to Sayville, 
Long Island, was heard with great ease. The si2:nal being, I 
should say about twi ce as strong as Olifden. He was working 
with some form of transmitter, which produced continuous 
oscillations, probably Count Arco's transformer arrangement, 
and was working at about 9,400 meters. 

We li3tened for Col tano, Italy and Hanover ( Goldschmidt 
System) but neither of these stations appeared to be working. 
Mr. ArmstronG stated that Hanover would probably have corne 
in two or three times as strong as Nauen, as he has previously 
heard him �,t Columbia. Of course all the smaller and nearer 
stations were heard, but we did not bother much with them. 

It is my opinion, based on the result of these tests, 
that Mr. Armstrong, has a system of an enormOUG practicable 
value, and that the results obtained Friday night, were so 
far in advance of anything possible with our present methods, 
that it constitutes a new era in the art of wireless signaling . 
In addition to the tremendous sensitiveness of this apparatus, 
the following exceedingly illTportant points were noticed:-

1. It will work on either a spark transmitter or one 
emitting continuous oscillation . 

2. It gives .to continuous oscillatio�s, a group fre
quency or note. It cun be varied at will from the lowest 
audible pitch to the highest audible pitch without the use of 
commutator, interrupter or moving parts of .s.ny j,ind. 

3. It appeared to be capable of d very much hi.;her degree 
of selectiveness tn-vm .i"S. usually p:oss:tble.:, and I noticed re
peatedly that interfering Signals which bothered me greatly 
v:hen usinG the #101 Tuner, were almost entirely eliminated with 
Mr. Armstrong's apparatus. This refers to wave tuning, and it 
should be y.,ent ioned here that, '!lhen working with cont inuous 
oscillations, it is possible to obtain still further degree of 
selectiveness through the production of a note whose pitch 
can be made anything which may be desired. 

4. Elimination of Static. Due to the fact that this 

apparatu� on account of its great sensitiveness can be oper
ated at very loose couplings, it is possible to do a great 
deal in the elimination of static disturbances, which cannot 
be done with the usual form of receiving apparatus. 
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Mr. F. M. Sammis-

5. Notwithstanding the fact that this iipparatus has 
been constructed primarily for use in the laboratory, and 
by one unskilled in the design of apparatus for commercial 
use, it is not complicated in construction nor apparently 
difficult to han®e. Furtherr.:ore the detector does not 
have to be fiddled with and continually readjusting when 
struck by heavy static or extra loud signals; in fact the 
only effect of these seemed to be a momentary choking, which 
lasted so short a period o.s to be only slightly objectionable. 

6. By the use ' of this ty[e of receiver and 'Ii'· trans
mitter producing c011tinuous oscillations, it aprears to me that 
enormous s2vings in expense can be made, for in s t ance ;  judging from the signals received from San Francisco and Hono lulu, I 
would say that a Goldschmidt alternator operating anywhere in 
the British Islands, and putting 50-KW into the aerial would 
with this apparatus produce signals at Belmar uf such inten
sity, that they could be read at anytime of day or night, or 
at any season of the year and through almost any static, ex
clusive of course , of thunderstorm in the immediate vicinity 
hkelY· to be met with. On the other hand, from the strength 
of the signals received from Clifden on the #101 Tuner, I 
would say that with our pre s ent methods, Clifcien sienals would 
have to I)e multinlied at least one hundred times in order to / 

make this possibie; obviously, this would involve prohibitiv.e 
exyense in the construct ion of the transmitt ing station. 
Of course it is probably that with a receiver of the usual 
type, constructed especially for this TransAtlantic work, we 
could get better results then with the #101; bu:!; from my ex
perience and knowledge of the subject, I would say that we 
would be limited in this respect to something like three or 
four times of this obtained with the #101. I would therefore 
suggest that the following things be lo o ked into. 

1. That we obtain through Mr. Armstrong's attol.'ney as 
complete information as possible relative to his circuits, etc., 
and shall then submit the facts obtained to Mr. Betts to the 
end that we may know whether or not his patents will not be sub
ject t o  the Audion Patents of DeForrest; if not, they will 
be of tremendous value to us. 

2. If it is found that these patents are subject to 
DeForrest Audion Patents, I would suggest that Mr. Betts go 
into the question of whether or not DeForrest Patents, in 
turn are not sub j e c t to the Flemming lbalve Patent. If they 
are, we can, no doubt, do one of two things, prevent DeForrest 
and Armstt\!.'{[)ng from using their apparatus, or better still, 
force them to permit us to. use their apparatus in return for 
the privilage of a license to them under Flemmings Master 

Patent. In this connection, I would like to mention also, that 
the results obtained by the DeForrest Audion Arr�lifier, are 

reported to be of the same order as those obtained from the 
Armstrong System. 

Mr. Butcher has been working v.-ith the former, and I would 
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l�r . F .  M .  S ammi s-

s ugge s t  th at he be d i r e c t e d t o  ar r ange w it h  me t o  c onduc t 
e xp e r iment s at t he Aldene Fac t o ry ,  in o r d e r  t h at we may know 
how t h e  two sys t ems c omp ar e . 

I should be v e ry g lad t o  work eve n i ngs w i th M r .  But c he r  
an d do eV!3 ryt h±ng ne c e s s ary t o  as s i s t  him i n  t hi s  wor k ,  as 
I f e e l t hat t he se two new r e c e iv ing sys t ems a r e  of such 
t r e me ndous im p o r t ance t o  t he w ir e le s s  bus ine s s  t hat th e 
Marc oni C ompany shoul d le av e  n o  s t one unturne d in obt ain ing 
ful l  info rmat i o n  r e lat ive t he r e t o  and i n  acqu i r i n g  t he ne c
e s s ary r i gh t s  t o  the i r  u s e . 

I w i s h  t o  p oint out fur t her t hat n o t  o n ly w i l l  this 
b e  o f  g r e at value in our Tr ans-At l ant i ce l o n g  d i s t an c e  work,  
but als o in o u r  re gular sh ip bus ine s s ,  in as much as it 
w i l l  enab le us to ob t a i n  re sul t s  e qual t o  t ho s e  ob t a i n e d  a c  
p r e s ent w it h  very g r e a t  r e du c e d  p owe r at t he t r ansl::t i t t i n g  e nd 
o r  t o  ob tain very g r e at ly imp r o v e d  re sult s w i t h  t h e  pr e s e nt 
amount vf p owe r .  

YOUT S v e ry t r uly,  

RAW/ SU. 



1 : 2 5 a . m . January 3 1 s t , 

Nauen S end ing . 

POZ 

,Anfang-

D i f f e r s  from that usual l y  found in D i r e c t  C ur r ent w o rk in s o  

fa r ' as each C ont r o ll e r  i s  fit t e d  wit h  two spare part g r oups of 

c ont a c t s  c o rre sponding t o  t he cho s en me t ho ds of s h mp by i t em o on

t ro ll i ng with al t e rnat e int e rrupt i on of two c i rcui t s  from t h e  

c o nt ro ll e r  the cur rent pas s e d  t h rough a c ho king c o il t o  t h e  two 

mot ors on? - B o g i e  t he n  a r e  p erman ent ly c onne c t e d  in paral l e l  
x 

thenc e in pa s s e s  t o  e a rth that is t o  the z e r o  t e rminal o f  the 

l ow t ens i on wi nding o f  the t rans f o rm e r . 

Ende - S chluss 

Me s s age r e c e i v e d  - G. M. Tks . 

5 9 wo rds D . l,I. S igs g o o d  

Stat i c  ba d 



P oul s en Stat i on ,.. San Franc i s c o  - S ending . 

Mi dnight t o  1 : 00 a . m . 

P r e s s t o  Honolulu . 

Winthro p  Mo o r e  Dani e l s  of P r i n c e t on Champ i on N ew Jers e y  

Publ i c  Ut i l iti e s  H enry C l ay Sal l y  C ol o ra d o  Springs , P r e s i dent 

C o l ora do Bar As s o c i at i on ,  p r obably name d memb e rs Int e r s t at e 

C omme r c e  C ommi s s i on S out h C arol ina Mine s Land Part an Princ e . 

N o r folk 

Hilda Haviland re s cue d . 
x 

C r ew 2 4 .  
x 

Save d pas s eng ers 36 . 

( S i gs . go od and s t r ong 
( 
( S t at i c  ba d .  

L o s t  pas s enge rs 19 

C rew 55 . 



HONOLULU 

' :At midnight sending t o  F r i s c o . 

Says .., . <t 
1--1 

"Light ing ba d .  

F ri s c o  s ays : 

Sha.ll gr ound a e r i aJ, .  wi r e s . "  

" O . K .  Wi ll c al l  yo u in 15 minutes fo r R . I' . n 

Honolulus s igs go od and strong but he T s  apparently 

having t r oubl e  with his a rc . 

; , , 
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FRIS C O  s ending to PORTLAND 

Ab out 35 t o  40 �ords p e r  minut e - Stat i c  bad 
S igs . v e ry s t r ong .  

( 104 ) 
Blue SaL F ranc is c p  

John A .  Ro ebl ing . 

" '. 

Fush Avenue South S eattl e ,  Vlashn . quo t e s 

fo ur hu.ndred twenty fe et , thre e fe et wi"de . S t e e l  cloth 

galvani zed afte r  triple three quarter me e t s  numb e r  twenty-four: 

five six number twen.ty-two wire. Sinequdar foot fre ight prepaid 

S eattle . C an  make ab out t w o  C ommi s s i on five p e rc ent . 

John A .  Ro ebl ings S ons C o .  

( 9 8 )  S an Fran . C al . 

Clark Co . , Tac oma , Washn . 

C annot mak·e tomorrows boat Spinach 

Draw on S e at tl e . 

C al i f .  Fruit C an .  C o .  

I ·  
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