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(a) i:luShips let. 867/43 (10-19-UR6) of 23 October 1940. 

(A) 10 copies of liiRL Report lio • R-1672. 
(J) 10 copies of NRL Report No. R-1676. 
(C) 10 copies of' NRL Report No. R-1673. 
(D) 10 copies of NRL .!Zeport llo. R- 1685. 

1. In accordance with reference (a), the i'!ave.l Resee.rch 
Labors.tory has subjected the following commercial type radio telephone 
equipments to tests to determine their suitability for Naval use: 

(a) ·western Electric Com.i;,a ny Type 226C. 
(b) Radiomarine Corporation Type BT-8021. 
(c) Jefferson Travis Company Model 250. 
(d) Jefferson Travis Company Model 500. 

2. Reports covering items l(a), l(b) , and l(c) above are 
forwarded herewith., together with a comparison report coverins these 
three equipments. The report covering tests of the Jefferson-Travis 
.:.odel 500 will be forwarded by separate correspondence . 

3. The Bureau is advised that the Jefferson Travis rdodels 250 
and 500 were returned to the manufacturer on December 19a 1940. The 
Western Electric ;.~odel 226 was returned to the nuanufe.cturer on January 
221 1941. The two Radiorr~rine equi ~ments Type ET-8021 are still on 
hand at the Naval Research Laboratory awaiting the instructions of the 
hureau of Ships. 

H. G. Bowen 
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1-1. The tests herein reported were authorized by Bureau of Ships 
etter $6?/43 (10-l9-DR6) of 23 October 1940. The above letter assigned 

Bureau uf Ships Problem T5-36C, priority A, to cover the tests of the 
Jefferson Travis Kodel 250B, 25 watt radio telephone equipment • 

.Q,3JECT OF 'l'LST 

1-2. The object of the test was: 

(a) To examine the equipment for the y)Urpose of detenlining its 
ability to withstand the rigors of Naval usa6e. 

(b} To determine the performance of the equipment when it was 
subjected to tl1e various conditions likely to be encountered 
in the Naval Service. 

(c) To ascertain nhat chan~es or r:iod.ifications are necessary 
or desirable in the equipment to insure satisfactory 
operation under Naval service conditions. 

1-3. The tests lierein renorted Ymre conducted ,Ti th a view of 
dete:nining tl1e potentialities of the equipment under Naval conditions 
of operation. Briefly, inspection and tests were concluct.ed as follows: 

(a) Transrii t ter 

General exar.lination of equipnent. 

(l) Check of vacuum tubes employed and method of mounting. 
(2) Inspection of panel controls. 
(3) Investigation of tuning methods. 
(4) Accessibility, ease of adjustment and protective features. 
(5) Viiring. 
(6) Insulation. 
(7) '.·;eight and dimensions. 
(8) Physical construction, ventilation, corrosion-resisting measures. 
(9) Check of meters, s,d.tches, resistors, fuses, capacitors, etc. 

(10) l[ountin~ and shock ;iroofin1; r:1ethods. 
(11) Hand-set, controls and r.iountine. 
(12) Connection facilities. 
(13) Power equipment. 

Operational data and tests. 

(1) Pm;er output determination. 
(2) I:ffect of te;nperuture variations. 
(3) Effect of hur.1idi ty. 
(4) Effect of vibration. 
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(5) 
(6) 
(?) 
(8) 
(9) 

(10) 

(b) 

Locked key operation. 
Local and remote control features. 
Modulation characteristics. 
Break-in method. 
Power required for operation. 
Instruction book. 

Receiver 

General examination of equipment. 

(1) Electrical inspection of circuits, etc. 
(2) Mechanical inspection of conponents, controls, etc. 
(3) Instruction book. 
(4) Spare parts. 

Operational data and tests. 

(1) Listening tests on antenna. 
(2) Laboratory measurer.1ents in Dhielded room. 

A. Sensitivity and noise output. 
B. Image ratio. 
C. I.F. response. 
D. Selectivity. 
E. Resonant overload. 
F. Effect of modulation depth. 
G. Gain control range. 
H. Radiation of oscillator frequency. 

(3) Effects of te~perature variations. 
(4) Effects of humidity variations. 
(5) Effects of vibration. 

-2-
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Conclusions DECLASSIFIED 
(a) 

equipment 
below the 
past. 

The general appearance and construction of the Uodel 250B 
are not very satistactory. In both respects the equipment is 
standards which lJavy ap;_)aratus has been required to meet in the 

(b) Component parts of standard manufacture have been used in most 
cases, although not all parts would conply with t!1e usual requirement of 
Naval specifications. Uot all tubes are standar<l Navy types . Accessibility 
of tranStlitter parts is ~ood but certain modifications are sug~ested in 
connection with the transr.utter c.ynamotor. !.ccessibility of the parts 
11ithin the band snitch compartnent is rather poor. Changes in wiring, 
design of ~1e selector switch, markinzs, materials of construction, 
ventilation, and shock mounting are considered necessary. In addition, 
oounting facilities for t~1e hand- set are required. Protection against 
overloads is considered inadequate . 

( c) The tuning adjustr:ients provided allow optimum conditions to be 
attained on but three frequeacies, operation on all other channels being 
a cor:.promise. Certain changes in the means of adjustment were found desir­
able. Tuninc; is quite laborious and in the event the equipment is used 
under conditions requiring frequent adjustment of the circuits the present 
arra116er.ient would be quite unsuitable. 

(d) In its present form the Model 250B equipment is unsuitable 
for naval use. Bxtensi ve redes:.gn would be necessaF.f in order to assure 
safe and satisfactory perforniance with raaxir.mm reliability under the 
severe conditions encountered in Naval service. 

(e) The receiver hns hiGh sensitivity. It has ima::e ratios above 
1000 on bands 1 and 10, and ,1 relatively poor ratio on band 2. The selec­
tivity is not as good as that of other equipments tested. 

(f) Tlle i·ecei ver a;:-:parently has non-linear response belou the A'./C 
threshold on the resonant overload curve. 

(3) The receiver sensitivity decreased rdt:1 increase in humidity. 
-;,"hen started cold under a condition of high hw:ri.clity (97%), its sensitivity 
recovery ,.,as slow. 

(h) Variations in tenpcrature did not ap~car to have any serious 
effect on receiver gain. The band-switch control was i.rnrr.ovable at low 
temperatures (-1?0 c.). 

(i) Many chan~es would have to be made to bring the receiver close 
to r.ieeting the requirements of the Naval Service. 

(j) The relatively poor speaker quality clurinr; listening tests 
is undesirable. Lto<lulation t'teasurez;ients indicate linear response only up 
to about 60% modulation, and the resonant overload curve at i/4 maxiJ:lum 
setting of t he gain control indicates relatively poor AVC action. 
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(k) 
receiver. 

i..l ,.. - V l, ... i""h,:; ,:H r IC LI 
Vibration had no 1.1arked effect on the performa..11.ce on.he 

(1) The receiver has excessive radiation of t~e oscillator 
frequency at the antenna terminals. 
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~ 1s recommended: 

(1) That the dynamotor be relocated to permit removal of the end 
bells and access to the brushes (Par. 2-4 and 2-8-g). 

(2) That line fuses and a high voltaee fuse in the dynamotor 
out,ut be included in the design. Fuses should be Navy standard types 
(Par. 2-9-d). 

(J) That meters be used which are replaceable by Uavy standard 
types (Par. 2-9-a). 

(4) That the station selector svtitch and volume control lmobs be 
re securely fastened to tllei1· shafts, either by means of a taper pin or 

ho set screus 120 deGrees apart (Par. 2-2). 

(5) That r.1ore suitable r:ieans be employed to secure the translucent 
atation selector switch position r.iarldn0s (Par. 2-2). 

(6) That the 11on-off11 sr-ritch be more suitably marked to indicate 
its t.r,te function as a stand-by switch (Par. 2-2 and 3-2-e ). 

(?) That provision be made for servicing the push-to-talk switch 
in the hand-set (Par. 2-11). 

('J) That the design of the station selector s,d.tch be altered to 
pr vent this control from becomin~ inoperative at lm-; ambient temperatures 
(Par. 2-15) . 

(9) That the same type of toz~le switch be used for all applications 
where required to reduce the mmber of replace1.1ent parts (Pe.r. 3-9-k). 

(10) That a suitable device be provided to hold the front panel in 
e proper posi ti.on during tuning operations and that a knob or other grip 

be SU;>plied on the front panel to facilitate o·oening the set (Par. 2-4 and 
2- '-d). • 

(11) That front panel screns be o:f the non- detachable type 
(Par. 2-8-b). 

(12) That the use of steel be kept to a minimum and ,;here its use 
is necessar.r that it be plated or otherd.se protected a 6ainst the effects 
of corrosion (Par. 2-8-c). 

(13) That ventilation be i-:irovided in tlle chassis to prevent damage 
to c ,,:xment parts mounted in th~ enclosed compartment beneath it (Par. 2-8-e 
and 3-2-n). 

(½,) That the shock :mountine supplied be altered to eliminate 
exces.;1ve movement of the top of ·!;he chassis when the equipment is sub­
jected to vibration (Par. 2- 10-a and 2-17). 
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"' e unit a_zainst pi tell and roll and that a spring cJ.anp t,o prevent, J.oss 
of t !1e hand-set also be incorporated (Par. 2-10-b ). 

(16) That suitable methods for clamping the power leads be provided; 
that studs equipped with solderinc lues be substituted for the present 
solderless clan.p connectors (Par. 2-12). 

(17) That components be more ri;3idl7 mounted (Par. J-9-1-n). 

(18) That the power ampli!ier tube sockets be relocated to avoid 
the possibility of the tubes striking together (Par. 2- 1). 

(19) That all tube and crystal sockets be identified by means 
other than colors to indicate the type of tube or the crystal required 
(Par. 2-1, 3-9-p). 

(20) That the terminal strip be treated to prevent creepage 
(Par. 3-9-m). 

(21) That both quality and workmanship of the ·'iliring be improved 
and that cabling of R.F. leads v;ith other circuits be avoided (Par. 2-5). 

(22) That protection be afforded a~ainst moisture affecting wire 
leads (Par. 3-9-f). 

(23) That location of components un~er chassis be changed so that 
all crJstal and tube sockets may be serviced (Par. J-9-d). 

(24) That transformers meetinc Naval requirenents be used (Par. 3-2-s). 

(25) That while phenolic insulation is employed in the transmitter in 
locations normally prohibited by navy star).darcl practice, the use of this 
c~terial be considered acceptable in the equipment in question; in the 
receiver, however, it is reconnnended that ceramic insulation, or suitably 
;·axed phenolic insulation, be used for sockets (Par. 2-6 and 3-9-y). 

( 26) That tuning adjustments of the power amplifier and antenna 
circuits be inproved both electricall.r and mechanically (Par. 2-3-b and 
2-14). 

(27) That the paper container electrolytic condenser be replaced 
by one r:ieeting Na.val specifications (Par. 3-9-j ). 

(28) That proper crystals be furnished to assure t!iat the correct 
intermediate frequency is obtained (3-9-z). 

(29) That the audio syster:i be made capable of handling the audio 
power output without distortion (Par. 3- 9-r). 

(30) That the necessary changes be made for reduction of distortion 
in the receiver output (Par. 3-9-g ands). 

(31) T:1at st,eps be taken to roduce the excessive radiation voltages 
appearing at the antenna terninals (Par. 3- 9-t). 
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(33) T~at the cause or variation of receiver output termination 
with te~peratu.re be determined and corrected, if possible (Par. 3-9-v). 

(34) That the Bureau give consideration to ap~roving those tubes 
of t:\e equiprnent which are not of Navy standard type (Par. 2-1, 3-1-g). 

(35) That the instruction book be revised and rearran3ed to 
facilitate operation and t-:aintenance of the equipment (Par. 2-23). 

(36) "That consideration be given to providing sufficient and 
suitabl e spare parts (Par. 2-24). 
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MATERIAL tnffiER TEST 

1-4. The material under test consisted of the follovdng: 

1 - Model 250B 25-watt radio telephone equipment, 
Jefferson Travis Radio Manufacturing Corporation, 
Serial No. 1435, equipped with the following vacuum 
tubes; 

4 - 6L6G 
1 - 6V6 
1 - 6J5 
2 - 6'tr7 
1 - 6K8 
1 - 6SQ7 
1 - 6V6G 
1 - OZ4 

1 - Crystal unit, Serial No. 643. 
2350 ld.locycles (transmitter). 
2806 kilocycles (receiver). 

l - CrJstal unit, Serial No. 316. 
27J8. ld.locycles (transnitter). 
3194 kilocycles (receiver). 

l - Crystal unit, Serial No. 56?. 
26?0 kilocycles (transmitter). 
Jl.22 kilocycles (receiver). 

1 - Hand-set and mount. 

1 - Instruction pamphlet. 

1-5. Plates TR-1 and TR-2 are views showing the construction 
of t he Uodel 250B equipment. 

1-6. The Hodel 250B equipment was received at the Naval Research 
Laboratory on 30 September 1940. 

METHOD OF TEST 

1-7. The equipment, when received, was carefully unpacked and 
examined. Adequate precautions had been taken in preparing the equipment 
for shipment and no damage had occurred during transit. With the aid of 
the instruction pamphlet furnished the equipment was placed into commis­
sion. 

Transmitter 

1-8. The general construction of the transnitter nas examined and 
the component parts were ins:.>ected as completely as possible without 
resortin~ to complete disassembly or destruction of the various parts. 

-J-
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contained in the instruction pamphlet to operate at several frequencies, 
~overned by the crystals furnished. Measurements of power output (carrier 
power) were made by means of a lamp load and a photronic cell. Two 
15-watt, 32-volt lamps connected in parallel were used as a load resistance. 
A capacitor of 300 micromicrofarads was connected in series with this 
load. The bases of the lamps were removed to minimize capacity losses. 
A photronic cell, rigidly anchored at a definite distance from the lamp 
load, and a microannneter were used to determine the power dissipated. A 
quick acting., low capacity switch was used to transfer the lamp load 
from the R. F. source to a 60-cycle calibrating source in order that the 
various parts of the load and measuring circuit might be maintained at 
temperature equilibrium. A precision type watt meter (Weston Model 310, 
Serial No. 7966) Yras used to determine the exact power required to produce 
the same photronic cell deflection ,vhich was obtained from the output of 
the transmitter. 

- 1-10. The complete equipment vras placed v1ithin a test chamber and 
subjected to variations in ambient temperature and relative humidity. 
A crystal controlled receiver was used to monitor the output frequency 
of the transmitter under test. The Model 250B transmitter was loaded 
into a dummy antenna consisting of a JOO micromicrofarad capacitor and a 
25 ohm low inductance plaque resistor. Provision was maue to check the 
power output of the transmitter under test at stated intervals during the 
course of the various tests conducted in the test chamber. The ambient 
tem€erature was varied between the limits of +50°c. and approximately 
-15 C. The relative humidity was varied between the limits of approxi­
mately 30 per cent and 95 per cent at a temperature of 40°c. 

1-11. The ability of the equipment to withstand vibration was 
determined by mountinG the unit on a vibration platform which was capable 
of producing vibration of varying degrees of amplitude and frequency. 
The equiµnent under test was kept under constant observation and voice 
signals were monitored and observed by means of a nearby receiver. 

1-12. The Model 250B equipment was operated into an actual antenna 
-Ymose quarter wave resonance r,>oint was approximately 2900 ld.locycles. 
T!i.e resistance of this antenna ranced between 5 ohms at 2100 kilocycles 
and 9 ohms at 2800 kilocycles. The capacity of the antenna fell between 
the limits of 550 micromicrofarads at 2100 kilocycles and approximately 
2000 micromicrofarads at 2700 ld.locycles. 1Toen operating into this 
antenna a 300 micromicrofarad series condenser was used. 

Receiver 

1-13. The receiver section of the equipment was examined: first, 
from the electrical viewpoint with most of the information being derived 
from the circuit schematic diagram and other parts of the instruction 
book; second, from the mechanical and structural viewpoint by direct 
Visual inspection. The results of these examinations are given in para-
graphs 3-1 and 3-2. · 

1-14. The equipment was operated on an antenna (described in 
paragraph 1-12) for listenine tests, A controllable standard signal was 
provided from an antenna about 1000 feet away, and tests were made at 
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anous levels, with and vl1.thout moe1u.i.at.1on. ·roe resuivs UJ. tu,::~,:: 

teats arc described in paragraph 3-5 and are shown in Tables R-l and R-2. 

1-15. The receiver characteristics were measured in a s~1ielded 
room, using a standard si;:_,nal generator (Measurements, Inc. l~odel 65, 
Serial No. 70) and a standard dummy antenna (General Radio Type 418G). 
T~e audio output was measured by means of an output meter (General Radio 
Tyrie 583A, Serial No. 64). The seusitivity of the receiver ,·ras measured 
at full gain, since the noise level on loud-speaker operation was very 
lm,. A value of signal plus noise output of 40 milliwatts was chosen . 
as being far enough below the AVC threshold point at 30 per cent modulation. 
Hoise output was also measured, both with modulation off and carrier off. 
Selectivity v.ras measured at the same constant output level, with the 
il,put frequency varied at various in?ut levels to give the same output 
reading on both sides of the frequency of oaximurn response. linage ratio 
,:as determined by measurement of the input at the imaee frequency 
necessary to give 40 milliwatts output. This value of input was divided 
cry the input (for 40 millirratts output) at the desired frequency to obtain 
the i.na.:;e ratio. The I. F. response was neasured as the antenna input at 
the I.F. peak frequency (456 kilocycles) necessary to give 40 milliwatts 
output. 

A resonant overload characteristic measurer:i.ent nas made with inputs 
from 0.4 microvolt to 2 volts. Noise level with modulation off was 
~easured at each point. The effect of various carrier ~oclulation 
pcrcentat;es was determined in terms o.f A. F. output at 400 cps. The 
ai,tenuation of the gain control was measured at the point of minimum 
0U'tput 0 

The volta6e appearine at the antenna bindi.~g post due to the receiver 
oscillator nas measured by substitution. The output caused by this 
undosired voltage in another receiver, coupled to the antenna post of the 
Jefferson Travis equipment through 5000 ohms resistance, i'ras measured. 
The standard signal generawr vras then substituted for the Jefferson 
Travis receiver, and tl1e input necessar-; to Give the same output from 
the neasuring receiver i.va.s determined. This measurement was made at the 
fundamental, second harmonic, third harmonic, etc., of the oscillator 
frequency. 

The results of the above measurements are described in parai;raph 
3-6 (a to f) and are shovm on Plates R-1, R-2, and R-3 ruid Tables R-3, 
k-4, R-5 and R-6. 

1-16. The equipment was set up in the temperature and humidity 
chamber, as described in paragraphs 1-10, 2-15, and 2-16. Signal :;enerator 
and output meter connections 1-rere made as shoYm in Plate TR-5. Since the 
transmitter output load was left connected to the antem1a post of the 
equipment throughout the temperature-humidity tests, 1000 ohm non-inductive 
resistors ,vere used to isolate the equipments under test. from. each other, 
und also to protect the si;Jnal generator from. the tranmaitter antenna 
voltage during operation of each trll.Jlsmitter. Changes in gain and noise 
level ,,ere measured durin~ the course of the tests described in the 
above-mentioned paragraphs and as given in paragraph 3-7. Results of 
the tests are shovm on Plates R-7, R-8 and R-9, and Tables R-7, R-8 and R-9. 
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J.-J.·t. Tne eqm.praent vras sErt up for vibration test, as described 
in paragraphs 1-11 and 2-17. The receiver was checked for changes in 
gain or functioning, with the results Given in para~raph J-8. 

1-18. No receiver frequency measurements ,:ere made during the 
temperature, humidity, and vibration tests other than the si.1t1al :senerator 
dial settin~s, due primarily to lack of time and the unavailability of 
precision frequency measurinG equir,rnent during the test period. 

DATA RZCORDED 

1-19. The data recorded durins the test are shovm in the appended 
tables and plates. Tables or plates with the prefix 11TH.11 refer to the 
equipment as a whole; the prefix 11T" refers to the transmitter; and the 
prefix 11R.11 covers receiver data. 

SECTION II 

TlliillSMITTER - 1:.!ECHAUICAL DESIGN .AND CONSTRUCTION 

2-1. Vacuum Tubes. The Jefferson-Travis Eodel 250B marine radio 
telephone employs the following six tubes in the transoitter section of 
the equipment. 

(a) One Type 6V6 oscillator. 
(b) Tvm T".{Pe 6L6G power ar.iplifiers. 
( c) One T:rpe 6J5 S:)eech a.nplifier. 
(d) Two T:,vpe 6L6G modulators. 

Of these tubes, only the Ty?e 6J5 has received Navy approval, 
although the equivalent Types 6V6G and 616 have been accepted for Naval 
use. Holded bakelite tube sockets are used, which are secured to the 
metal chassis by tieans of sprinc retaining rings. The sockets for the 
Tj?e 6L6G tubes are so located that t~e Glass envelopes of adjacent 
tubes strike toGether if the tubes ara not centered properly. Althou3h 
no breaka::;e resulted durin~ vibration tests, this condition is considered 
undesirable. Tube sockets are not shock mounted, and no tube base 
clampinG devices are provided; however; no trouble due to looseninG of 
tubes in their sockets was encountered, and the tube socket contacts 
grip the base pins firmly. Tube socket positions are not ~.arked ~~th 
the type tube required, and it is suggested that this be done, since 
there is considerable dancer of confusion at present. 

2-2. Panel Controls. The following controls located on the 
front panel of the equipment are provided: 

(a) Station selector switch, 10.-posi ti.on. A bakelite !mob 1-5/8 
inches in dia.iaeter is equipped with a celluloid pointer and 
secured to the shaft by ;riea.ns of a sinsle set screw. 

(b) 11Speaker-Ringer11 switch, 2-position, nickel-plated, to6gle 
switch. 

(c) 110n-Off11 switch, 2-position, nickel-plated, toggle switch. 
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(d) 11Volume11 cont rol and s,ri.tch. A b~.kelite lrnob l-i/13 in~eY 

in diameter is equipped -r,i. th a celluloid pointer and secured 
to the shaft by means of a single set screw. 

The marking of the 110n-Off11 switch listed above is misleading, since 
this switch controls only the transmitter filaments. It is recor.unended 
that some more descriptive marking be ;provided, ::mch as 11Stand-by - Transmit." 
The Silitch on the volume control is the actual power s,'d.tch, but no mark-
in.:; except that listed above identifies the control. The station selector 
switch positions are provided with a translucent backing illuminated from 
the rear by four dial lights. The bacldnJ, consistin3 of clear celluloid 
cenented to paper, co.me loose from the rear of the panel during huro.idity 
e.n{l teraperat.ure tests to which the equipment v1as subjected. 

2-3. 'l'unine. All tuninc adjustments are accor,1plished by tilting 
the front panel of the equ.i:'.)ment forward .. The m0.'.llls of adjustment are 
a::. ,::iven below: 

(a) Crystal oscillator. This circuit is untuned. 

(b) Power amplifier, antenna tunin;; and couplin0• A conman coil 
equipped vd.th six adjustable clip leads is provided for tuning. 
In addition, a small variable condenser assists in determining 
the correct tap adjustment, althoueh it has small effect on the 
final result, since instructions direct t:1e. operator to return 
the condenser to mininum capacity before considering the tuning 
of each channel complete. The six clips are color coded into 
three pairs. One pair serves to tune the transmitter on 
channels 1 and 2, another tu.."les channels 3 to 6 inclusive, 
and the third pair is used vd.th channels 7 t,o 10 inclusive. 
It will thus be observed that tuning and couplinc tap settings 
must serve from two to four frequencies, and individual 
adjustment for optirnnn conditions on each chen.".\el is not 
provided. Several difficulties r,ere found to exist in this 
tuning arran~ement. 

(1) Considerable reaction in tuning between tl1e different 
frequency grou,s v;as observed. 

(2) Couplin0 could not be adjusted to a sufficient detsree 
to keep the plate loatlin~ down to 120 milli3Ii1peres 
as reco1;unended by the manufacturer. 

(3) Clips cannot be used on adjacent turns ,rithout shorting. 

(4) Only one clip cun be fastened to eny sinJle turn, 
althoui:;h conditions were found which required more than 
one on the sane turn for best reGults. 

(5) Clips may fall over sufficiently to short to the next 
turn. 

(6) The variable conuenser was found to be of very little 
ar;sistance. 
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(7) Proper adjustment of the transr:iitter requires t.:1e ae1ci1:.1.on 
of an R.F. arnn.eter, since none is incl uded in the design. 
A suitable meter ·.vas not furnished with the equipoent. 

2-4. Accessibility and Protection of Personnel. As mentioned 
in the previous para§a~h, tunini ~djustments are accomplished with the 
front panel of the equip1:ient tilted forvrard. The panel is secured in the 
cl:osed position by means of four screws alons the upper edge. lfo handle, 
or other device, is provided for a grip in opening the panel, and con­
sequently the control !mobs must be used for this purpose, or a screw­
driver riust be employed to act as a pry at the top of the panel. No chain 
or ot~r retainin~ feature is provided for holding the equipment in the 
forrrarcl tilted pooition for tuning or other adjustments. As a result, 
the present design requires the operator to support the panel in the 
proper ,os i tion by sone r:iakes!d:ft arrancement, such as string or wire, 
to prevent the ueight of the i.mi t froo damaging the internal antenna 
leau. other components, such as tubes, cr-Jstals, and ~rnamotor, may be 
reached by cisconnectinG the internal antenna lead and o.ropping the panel 
a.nu its associated apparatus to a horizontal. position. llo chain oI' 
other device is supplied to support the equi11ment in this manner, however. 
i':hen thus exposed, all tubes may be readily replaced. Due to the 
proxi::iity of the receiver vibrator pack, the inner, high-voltage, end-bell 
of tho dynamotor cannot be removed. Since brushes and conr.mtator will. 
certainly require attention during service, it is suggested that the 
Position of the dj'!'lcl!~otor be changed sufficiently to allow removal of 
the eud-bell. Most of the components in the 2503 equipment can be reached 
only by rb11ovin6 the entire unit fron the cabinet. This is accomplished 
by reuoving four nickelecl nuts on the front panel attached to studs which 
support the tra.11srrl. t ter-re cei ver chassis. Most of the parts are then 
ncce.:.sible. Servicing of the selector switch assei,1bly, or replacement 
of the dial li6hts, will require the removal of the control panel in 
addition. Two Leach relays located in this corapartment cannot be 
serviced or their operation observed 1ti thout rer.ioval of the front panel. 
Het€.irs nay be replaced only 1.1hen t..'1is is <lone also. Uo interlock is 
,rovi<led for protection when the panel is tilted forward, but it is 
Poi~ted out that the tuning coil is isolated from d-c potentials by 
ccans of 027 (schematic diaJrmn) anu t11at no other dan[;erous potentials 
iay be reached -.dthout disassembly. 

2-5. \Tiring. In general, wirin~ is of poor quality and does not 
present a satisfactorJ appearance. Specific objectionable items are 
listed belmr, 

(a) Braid-insulated, solid tim1ed wire is used in raost instances, 
although some stranded ,tire is enployed. Leads are not cabled 
toeether in many cases where this is possible. 

(b) Many items depend on wirin~ for mechanical support. 

(c) Solder is used for uechanical strength in so1.1e joints. 

(d) Long runs of wire are na<le without any securing means to 
prevent vr.ire from s>:ifting, ,dth consequent damage to 
insulation. 
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[e) R.?. leads are cabled with other circuits . 

One lead became detached during t.~e test period. 

2-6. Insulation. The silver-plated P.A.-Antenna tuning coil 
ut.:.lizes molded styrene supports. Ceramic, apparently Isolantite, has 
been used for antenna terminal insulators, stand-off insulators, station 
elector switch parts, and the P.A. variable condenser. Phenolic 

insulation is er.1ployed for tube soclrets., crystal sockets and holders, 
relu1s, terminal strips, molded condensers., and fuse holder. It 1':ill 
be observed that phenolic insulation has been used in some applications 
where prohibited in standard naval equip..-nent. These are its use in 
tube and crystal sockets, crystal holders, antenna transfer relay, and 
terminal strips for radio frequency circuits, 

2-7. «eight and Dimensions. The weight and dimensions of the 
:.!odel 250B equipment are gi Yen in Table TR-1 appended to this report. 

2-8. General Ph;,rsical Construction. 

(a) The tra.n5tl.i.tter and receiver are assembled on a cor:unon chassis 
of painted steel. A steel cabinet equipped ~ith a hinced 
front panel encloses the entire unit. All exterior and 
interior surfaces of both cabi,~et and chassio a.re finished 
in blue-gray rrrinkle., 

(b) Screws ·which nay be rer.ioved in service are as follows: 

Front pahel: Four nickel-plated brass nuts (for removal of 
cor.iplete chassis from cabinet). The studs which the nuts 
fit are unplated steel. 

Components: Host components are secured 
of nickel-plated brass screws. However, 
screws and nuts are used in some cases. 
holder, I.F. trans.formers, etc.) 

in position by means 
unprotected steel 
(Vibrapack, fuse 

( c ) Steel has been used in many instances ,rhere it has been the 
practice in Navy apparatus to use other m.a~erials. In 
several applications, the steel is not protected., or is 
incompletely protected, against the effects of corrosion. 
The continuous ty;ie hinge at the lower edge of the front 
panel is of steel. Huch of the paint oriGinally applied 
to this hinge has been scraped away by the normal hinge action 
and sooe rustin6 has resulted. It is recommended that 
a hinge of corrosion-resistant metal be supplied. Some 
other points where the use of steel is particularly undesirable 
are its er.1ployraent for control shafts, connection studs, and 
soldering lugs of many cor:1ponents, dial la.mp assemblies and 
supports, station selector switch assenbly, tube ~rid clips., 
and trimmer condenser asse!:iblies. Hetal portions of the 
Lord mounts used to support the equipment a.re of plated steel. 
It has been found that this type of mount should have unplated 
parts or non-corrosive metal if lona life is to be attained. 
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It is ther efore recollll'Jended that Monel metal be substituted 
for steel in this application. 

(d) ~s pre~ously pointed out in paragraph 2-4, the front panel 
1.s retained in_a clos7d position by four nickel-plated screws, 
and no handle 1.s provided for openinti the front. It is recom­
mended that thumbscrews of the non-detachable type secured 
to the panel be substitute<l £or the present screws. Such 
thumbscrerrs vtill also act as handles by means of which the 
panel r.iay be opened. 

( e) Louvres at top and bottom of the sides of the cabinet provide 
ventilation. The ventilation obtained in this manner is not 
effective in cooling components (such as chokes, resistors, and 
relays) mounted immediately behind the front panel, since this 
compartr.1ent is completely enclosed. It YlaS noted that 
tenperatures in this re;;ion became high enough during operation 
to cause some flow of inpregn.1ting wax from small R.F. chokes. 
No failure or difficulty of any ld.nd resulted, how-ever. It 
is considered that the inclusion of dry electrolytic condensers 
in this compartment, a.s has beon done in this equipment, is 
undesirable mti.n6 to the detrir.lental effects of llij:1 ter,1pera­
tures on these units. The dynamotor is not provided with fan 
ventilation, the case being entirely closed. No failure due 
to overheating occurred during the test period. 

(f) No attenpt has been made in the construction of the equipment 
to render it drip-proof. 

(g) 

2-9. 

(a) 

The d~rnamotor is provided with Grease-packed ball bearinGS• 
End-bells and :;rease retainer cups must be re:·.1oved before grease 
can be added. Directions as to type of lubricant, frequency 
of l~brication, and d:isasseobly necessary should be included 
in the instruction book. The difficulty encountered in 
removing the end-bells has been pointed out in paraeraph 2-4. 

Con.ponent Parts. 

Meters are provided on the front panel to read power amplifier 
grid current and power ampliiier cathode current. Both r.1eters 
are manufactured by Simpson Electric Company. The grid milli­
ammeter is a 0-10 milliampere instrument, and the cathode 
current meter is 0-250 m.illiru:1peres. Both meters are 
Model 125, provided vdth zero adjustment screws and black 
bakelite cases. Chief differences between these meters and 
the Navy specifications are shovm belm7, and it will be noted 
that replacement with Na\rJ meters is not possible. 

Diameter of flange 
Dia.raeter of body 
Depth of case 
Radius of mountinG 

screw circle 
MountinG screws 

Instruments 
Employed 

2-3/4 
2-J/16 
1-.3/8 

1-7/32 
4-36 

Mavy Limits (17-I-12) 
I.Iaximum lli.nimum 

2-9/16 
2-i/16 
1-3/4 

1-5/32 
4-40 

2-1/2 

1-5/32 
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Mounting screws are not t apped i~'-ehl!'~el;11n'tfl~ dcM.~ 
;rashers bein; era,loyed instead. Removal and replacement of the 
meters is attended by considerable dif"ficulty and r e?ll)val of 
the front panel is necessary. 

(b) &aitches employed in the transmitter are as follows: 

1 SPST nickel-plated toggle switch (On-Off). 
1 DPDT nicl<:el-plated tormle switch (Speaker-Ringer). 
1 DPDT switch incorporated in the volume control (Off-on). 
1 ?-Section, 10-position station selector switch. 
1 Push-button sui tch in t he hand-set. 
1 Hand-set cradle svn.tch. 
1 SPDT nickel-plat ed tog~le switch in hand-set cradle 

stand (Speaker-Phone). 

(c) Various types of resistors are used in the eq_uip1uents, none 
of them being equipped Yn.th ferrule mountings. Composition 
resistors of J./2 and 1-watt ratin5s are i ncluded, all lar3er 
resistors being of' the wJ.re-wound, coated variety ( IRC, 'l"JPe AB) 
except for one variable tap resistor (IRC, Type ABA) with 
e.'Cposed resistance wire. Leads are depended upon for mechanical 
support in all cases. 

(d) Only one fuse is used in the equipment. This is in the vibra­
pack receiver po,7er supply input. A 10-ampere automobile type, 
glass-body fuse is employed in this position. Neither line 
fuses nor high-volto.:;e fuses are provided for the protection of 
the transmitter. The protection provided is theref ore con­
sidered inadequate. The position of the receiver fuse is not 
marked with the ratinB of the fuse required, and its circuit 
position is not sho,·m on the schematic diacrram of the equipment. 

(e) Capacitors used in the transmitter section of the equipment 
include small molded, bakelite-encased, mica condensers 
(Cornell-Dubilier); metal-encased, paper dielectric by-pass 
condenser (Cornell-Dubilier); paper-encased, cartridge type, 
paper dielectric, by-pass condensers (Cornell-Dubilier and 
Hiller); metal-encased, dry electrolytic filter condensers 
(Mallory); and paper cartridge dry electrolytic filter condense1~s 
(Cornell-Dubilier). The location of nany condensers is such 
that replacement would be difficult. 

(f) The antenna terminal is located on the top surface of the cabinet. 
An Isolantite insulator post is used. This post is connected to 
the transmitter itself inside the cabinet by means of a flexible, 
braid-covered ,n.re, Hhich permits t !1e front panel to be tilted 
forward for adjust.oents . 

2-10. Mounting and Shock-Proofing. 

(a) Transraitter-Receiver Unit. Four N'o. 35 Lord mounts on the rear of 
the cabinet pemit the equipment to be mounted on a vertical 
surface. Several inches clearance must be left at the bottom 
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of the cabinet f or proper operation of t.'1.e loud speaker. ·.rne 
Lord oounts may be replaced by recoving the entire equipment 
from its support. The shock mounting provided adequate protec­
tion durins the vibration test, and no damage resulted. However, 
at certain frequencies movement at the upper end of the cabinet 
appeared excessive. It is suggested that the shock mounting be 
made 11stiffer11 at the top to reduce this tend.ency. 

(b) Hand-Set. No method for mounting or securing the hand-set is 
provided. In its present form this unit is not considered satis­
factory. It is recommended that means be provided for fastening 
the cradle switch to the table top and that some spring clip or 
clampin~ device be supplied to retain the hand-set itself in 
position. 

2-11. Hand-Set. A Western Electric Type FJ\7 hand-set and cradle 
switch are supplied. This unit is equipped with about six feet of 
rubber-covered cord and a standard six-pin plug for connection to the 
transmitter-receiver unit. A SPDT nickel-plated toe~le switch on the 
cradle stand permits selection of either 11speaker11 or 11phone 11 operation. 
The button switch of the hand-set cannot be removed without special 
tools, and since this switch is in more constant use than any other in the 
equipment, it is believed that such construction is undesirable. 

2-12. Method of Connection. Power connections are made to a 
bakelite teminal strip at the botton of the transmitter-receiver chassis, 
a 2-1/8 inch diameter hole being provided in both bottom and rear panels 
of the cabinet for entrnnce of cables. The terninals consist of copper 
solderless clampin3 devices. It is considered that such terminals are 
less desirable than plain studs equipped ,rl.th soldering lugs, and hence 
substitution of the latter is recommended. No cable clamp is provided to 
prevent direct stress on the terminals. The telephone hand-set is 
connected by means of a six-pin plug as described in paragraph 2-11. 

2-13. Power Unit. The Eodel 250D radio telephone is not equipped 
,ti.th a separate power unit. It is pointed out, ho~;ever, that 32-volt 
and 110-volt models of this series do employ external power units ~hich 
l'tere not available for inspection and test. The source of transmitter 
plate po~~r in the Model 250B consists of a ct,namotor mounted on the 
transmtter-receiver chassis inside the cabinet. Extensive tests on the 
dynamotor were not conducted, but operation was satisfactory under all 
conditions to which the equipment was subjected. The nameplate rating 
of the dynamotor is given below: 

Eicor, Inc. 
Temp. Rise 50° C. 
Input Volts 12 
Input Amps. 13 

OPERATIONAL DATA AN!> TSSTS 

Type 4120 
R.P.H. 5000 Duty Int. 
Output Volts 400 
Output Amps. 0.250 

2-14. Power Output and Operation into an Actual Antenna. Table T-1 
shows the power output obtained from the Jefferson Travis Model 250D trans­
mitter. The outputs were obtained ~ith the equipment tuned up on each 
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of three channels, for nhich crystals were available simultaneously, so 
that operation on any one could be selected by manipulation of the 
station selector switch only. The dummy antenna constants are given 
in the same table, while the method of raeasurenent has been described 
in paragraph 1-9. The power out,uts listed in Table T-1 are the values 
obtained without r.iodulation. Outputs varied from 16.3 to 22. 7 watts, 
depending on frequency as compared to the raanufacturer•s ratin~ of 25 watts. 
It should be noted that it 11as impossible to obtain the correct P.A. load 
adjustment. The proper loadinr; is civen as 120 milliamperes in the 
instruction book. However, plate currents of 140 to 160 milliamperes 
are listed in the sheet of t~ical test data of the instruction book, and 
an inspection of Table T-1 Tri.11 reveal that the values obtained fall 
within this ranee. Operation with an actual antenna, described in 
para3I"aph 1-12, was also accomplished. Performance was found to be 
satisfactory, and emitted signals of good quality and adequate signal 
strength were obtained. 

2-15. Variation of Ambient Temperature. Table T-2 lists information 
obtained durinr; the course of this test. The temperature was held at 
50°C. for a period of approxir.1ately two hours while readings were taken 
at about 15-minute intervals. During this period the receiver v.as 
operated continuously, whereas the transmitter was on only long enough 
to enable readings to be made. The humidity nas held at a low value 
throughout the test. At t:ie end of the two-hour period the entire equip­
ment was shut down and allowed to stand idle. The ambient ter.iperature 
was meanwhile reduced to -l5°C. and was held between -15 and -17.5°C. 
for the remainder of the test. After an idle period of about one hour 
at this low temperature the equipment has restarted without difficulty 
and readings made. The receiver ,1as then turned on continuously and the 
test proceeded as described for the first period. An examination of the 
data of Table T-2 reveals no serious change in the output, or other values, 
as a result of the temperature c."lnnge. An increase in P.A. plat,e current 
of about 18 milliamperes at the low temperatures was accompanied by a 
corresponding rise in power output amotmting to about four watts. The 
equipment could be started without difficulty at the lowest at1bient 
temperature attained, but it was noted that the station selector switch 
was adversely affected by the teuperature and could not be operated under 
this condition. It is recoramended that steps be taken to reduce or 
eliJ::rl.nate freezing of this control at low temperatures . 

2-16. Variation of Humidity. Tvro humidity tests ,vere conducted on 
the Jefferson Travis Hodel 250B equipment. The data obtained in the first 
test are shmm in Table T-3. The receiver was operated continuously 
durin3 the entire test, while the transmitter was on only long enough to 
obtain readings. This hunid.ity test followed the usual pattern of such 
tests to vrhich standard Navy apparatus is subjected. The humidity was 
held at a low value for one hour, raised to 97 per cent, where it was 
maintained for one hour, then dropped to less than JO per cent for the 
remaining hour of the test. No difficulties of any kind were encountered 
during the test, the equipment performing satisfactorily at all times. 
In the second of the humidity tests, conducted to determine the ability 
of the equipment to operate after being idle, the humidity was raised 
to 97 per cent at a temperature of 40°c. and maintained in this condition 
for two hours, 43 minutes. The entire equipment was idle during this 
period. At the end of this time the equipr:ient vras started and its 
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performance checked ugainst that observed under the low hur.J.di ty conditions 
exist ing previous t o the test. I t ,;as found thr .. t no ser i ous change had 
occurr ed due to the hi gh humidity and operation was satisfactory in every 
respect. 

2-17. Vibration Test. The entire equipment was subjected to a 
vibration test. The transmitter-receiver was secured to a ver tical 
surface by Lleans of the four Lord mounts provided. The hand-set stand 
was tied t o the horizontal surface of the vibration table. The data 
obtained during the test are listed in Table T-4. No signs of abnormal 
operation or failure were observed. The sii:,.,nal emitted during vibration was 
moni t ored at short intervals on another radio telephone receiver and 
proved to be satisfactory throughout the test. Although no damage 
r esulted, consider able amplitude of vibration occurred at the top of the 
set at some frequencies, and it is recommended that stiffer and more 
st urdy shock mounts be used at this point. The advisability of using 
Lord raounts in shear .or vertically is also questioned. Durin~ the short 
test period there was no evidence of dama~e due to their employment in 
this manner, however. The vibration test lasted for a~proximately one-half 
hour. While no damage or faulty operation was noted durinc the test, this 
does not constitute definite assurance that failure of parts v,rill not occur 
if the equipment is subjected to lengthy periods of vibration in actual 
service. 

2-18. Locked-Key Operation. Table T-5 shows data obtained when the 
Jefferson-Travis transr:li.t ter was o~ rated under locked-key, full power, 
output conditions for one hour. Inspection of the data reveals no unsatis­
factorJ or undesirable characteristics. The emitted signal was observed 
with another radio telephone receiver and ,1as clear and intelligible 
t hroughout the test. Although the d::,namotor which supplies transmitter 
plate povrer is rated for inten:iittent duty as noted in paragraph 2-13, 
locked key operation for one hour did not cause failure or apparent over­
heating of this component. 

2-19. Control. No remote control unit was furnished with the 
Jefferson-Travis Liodel 250B equipment. The unit is intended for local 
control; but, accordin'.:; to the instruction book, remote stations can 
be supplied, althou3h none was submitted for test. The carrier is 
controlled by means of the hand-set push-to-talk switch, which is 
effective only when t he stand- by Sl,~tch on the front panel of the trans­
mitter-receiver is in the 110n11 position. 

2-20. Modulation. 
of this transmitter were 
radio t elephone receivers 
clear and intelligible. 

Quantitative tests on the modulation capabilities 
not conducted. However, listening tests on other 
revealed that transmitted speech was at all times 

2-21. Break-in. Break-in operation is acconplished by means of two 
Leach relays No. 1057 actuated by the push-to-tnlk button of t he hand-set . 
One of these relays serves to start the dyn31llotor which supplies plate 
volta::;e to the transmitter, while the other is the antenna transfer 
relay. Po"~r to operate both relays is obtained directly fro~ the 12-volt 
supply. 
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2- 22. Power Inuut. The pouer input i :., ..;i ven by t he r.ianuiacturer 
on Page 3 of t he instructi on book LS 40 ,ratts f or the rece i ver. The 
power required for tranmnittins purposes is stated as being about JOO 
watts. 

2-23. Instruction Book. The instruction book furnished ,ti th the 
Hodel 250B equipnent vms found to be quite difficult to use and inco□plete 
in 1:1any respects. A few inconsistencies were also noted. The proper 
P.A. plat e current is listed as a.bout 100 to 120 milliamperes in the 
instructions, wh_i_le t!1e typical data sheet shows currents from 140 to 
160 milliamperes. The adjustment of the speech sain control is not 
described. The parts list does not give the raanufacturers of most of 
the components and is incorrect and incomplete in several cases. For 
instance, tubes used in the equipment are incorrectly listed, and the 
Type OZ4 receiver rectifier tub~ is omitted. Pages are not nUr:J.bered, 
and no index or table of contents is provided, hence difficulty is 
experienced in locating any particular section. Related information is 
not collected together, The schematic dia[;rao is not of a t;rpe to which 
Naval operators are accuetomed. It is recomraended that the instruction 
book be rewritten so as to provide complete, concise operating and 
maintenance information, thc.t a more descri;)ti ve and correct parts list 
be furnished, and that the schematic diacrar.1 be redravm to conform with 
t he simpler Navy type. 

2-24. Spare Parts. No spare parts accompanied the Jefferson-Travis 
radio telephone equipment. Since m.merous component parts are of such 
desian and manufacture that -they are not lilcely to be available within the 
Naval organizat ion, it is deeraed advisable that sone definite provision 
be macle to permit repairs by operating personnel. It may be pointed out 
that many of the parts used would fail to comply vrith Havy standards, 
and hence disrujJt ions ru1 d failures under the ricers of Naval service will 
undoubtedly occur. It is s~gested that the raanufacturer be consulted 
to determine which parts are :•1ost subject to failure based on service 
records of the Hodel 250B equipments, or equipments of similar construction. 

2-25. SUilllMry of Defects and Surmested Chan;;es. Such items as 
appear definitely defective, together with su6Gestions for improvement 
and modif icc.,tion, a.re listed belo,,. At the end of each of the statements 
t here ap:Jears the paragraph number in t he body of the report wherein 
each r:tatter is discussed in detail. 

(1) Spa.cine of power amplifier tube sockets is such that the 
glass envelopes of 6L6G tubes can come in contact with 
each other; tube sockets not marked to indicate t;rpe of tube 
required. (2-1) 

(2) Single set screw is used to secure selector svdtch knob and 
volume control knob; marking of 110n-Off11 s.:itch is misleading; 
selector switch 1:iarkin~s became loose. (2-2) 

(3) The power am!)lifier and antem1a tuning adjustments contain 
undesirable characteristics. (2-3-b and 2-14) 

(4) No satisfactory means are pro-rlded for o;iening or securine 
chassis in the proper position for tuning; access to dynamotor 
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brushes is difficult with present arran~ement. (2-4 and 2-8-d). 

(5) General quality, workmanship and appearance of ·wiring are not 
satisfactory. (2-5) 

(6) Phenolic insulation is used in applications where normally 
prohibited in standard Naval equipment. (2-6) 

(7) Front panel screws of detachable type are employed {2-8-b); 
steel, in some instances uncoated, is used in applications where 
its use is undesirable. (2-8-c). 

(8) Ventilation is insufficient to prevent adverse effects on 
certain component parts. {2-8-e). 

(9) lleters used are not replaceable by Navy standard meters. (2-9-a) 

(10) Inadequate fuse protection is provided. (2-9-d). 

(11) Shock mounting provided appears to be too flexible. (2-10-a 
and 2-17) 

(12) Hand-set is not provided vrith securing means. (2-10-b) 

(13) Servicing of hand-set push-to-talk switch would be difficult 
to accomplish. (2-11) 

(14) A modified method for making power connections, equipped with 
cable clamping device, is recommended. (2-12) 

(15) Station selector STritch became inoperative when the equipment 
was subjected to low ambient temperatures. (2-15) 

(16) Instruction book is incomplete and incorrect in many respects. 
(2-23) 

(17) No spare parts are provided. Due to the comparatively fragile 
nature of many components as compared with Navy standard 
apparatus, it is recommended that consideration be ~iven to 
providing adequate spares. (2-24) 

SECTION III 

RECEIVER SECTION OF EQUIPMENT 

3-1. Electrical Inspection. The equipment was given an electrical 
inspection and the following information obtained, in large part from the 
schematic circuit diagram and the instruction book. 

(a) Type of circuit: Superheterodyne. 

(b) Frequency range: 2100 to 2800 kilocycles (not continuously 
variable). 
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(c) Number of bands : 10 fL~ed crystal frequencies, on switch. 

(d) CrJstals: Crystal oscillator control at each frequency. 

( e) Crystal mounting: Common holder with transmitter crystal for 
each frequency. Each crystal frequency marked and identified 
on the holder by 11T11 for transmitter crystal and 11R11 for 
receiver crystal. 

(f) Total number of tubes: 6. 

( !J) Tube types used; 6¥:7, 6K8, 6SQ7, 6 V6, OZ4. 

(h) Power supply required: 12 volts, d.c., 85 ,ra.tts. 

(i) Type of B supply and ma,~imum B+ volta3e at receiver: Vibrator 
power supply; 230 volts. 

{j) Antenna required: JO-foot vertical recommended; others mny be 
used. 

(k) Antenna input circuit: Single tuned circuit (secondary), with 
antenna primary winding. 

(1) Radio-frequency amplifier: one stage (6K'7), with primary winding 
in plate circuit and tuned secondary. 

(n) Radio-frequency tuning: R.F. c_ircuits tuned by capacity 
trimmers on s,,r.i.tch ganged to oscillator mrltch. 

(n) Converter: Pentode section of 6K8. 

(o) Oscillator: 6K8 (triode section), crtJstal control. 

(p) Intermediate-frequency amplifier: one stage (6K7); tuning 
frequency= 456 kilocycles; two transformers= 4 tuned circuits. 

(q) Second detector: Conventional diode - both plates of 6SQ7 diode 
section. 

(r) AVC system: Rectified carrier from detector diode fed to 
controlled tubes. Tubes on control= R.F. 8:DlPlifier, converter, 
and I.F. amplifier. 

{s) C'N oscillator: None. 

(t) Noise limiter : None evident. 

(u) Audio-frequency amplifier: First stagetriode section of 6SQ7 
resistance coupled_ to 6V5 output sta3e, Output= 3 watts 
maxir.mm. 

(v) Audio output circuit: Output transfomer v.dth 50-ohm secondary 
feeding loud-speaker anc! hand-set phone, 
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(w) 

(x) 

(y) 

Ga.in control: A.F. gain only; pot.entiometer input to first 
A.F. amplifier grid. 

Safety devices: None apparent. DECLASSIFIED 
Changeover means: Hand-set push button actuates power and 
antenna transfer relays, 

(z) Remote control: Remote hand-set and ringer stations obtainable. 

(aa) Receiver sensitivity: (From instruction book) 2 microvolts at 
2500 ld.locycles; output, etc. not given. 

{bb) Miscellaneous: Speaker switch turns hand-set phone off in 
speaker position. 

3-2. JJechanical Inspection. The equipment v,as given a mechanical 
inspection and the follo,ving information obtained. 

(a) Number of units comprising equipment: Tv10. Transmitter, receiver, 
and power supply in cabinet; hand-set on separate base. 

(b) Size: Shovm in Table TR-1. 

(c) Weight: Shown in Table TR-1. 

(d) General type of construction: Single chassis for transmitter, 
receiver and power supply. Entire equipment mounted as unit 
in metal cabinet. All operating controls on front panel, with 
exception of speaker-phone switch on hand-set base. Hand-set 
rests on a separate base from that of rest of equipment, con­
nected by cable to equipment. Loudspeaker unit mounted wi. th 
loudspeaker cone axis vertical and radiating out of bottom of 
chassis. 

(e) Number of front panel controls and function: Four. Combined 
power switch and gain control, 110n-Of.f11 switch controlling the 
filament power of the transmitter, station selector (10 stations), 
and 11Speaker-Ringer11 switch. 

(f) Other controls: Liftinu hand-set off hook connects hand-set 
circuits to transmitter and receiver. Hand-set push-button 
switches from receiver to transmitter operation. Speaker-phone 
switch on hand-set base. 

(g) General layout and accessibility of controls: Symmetrical 
layout. Controls verJ accessible. 

(h) Ease of control and operation: Operation is simple, all controls 
working easily. 

(i) Accessibility for servicing: Fair. The entire unit may be 
serviced only by tilting the panel forward by the method 
described in paragraph 2-4. The dial lights can be replaced 
only after removing the control panel. 
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(j) Accessibility f or repair: Poor. All of the wiring is 
inaccessible unless the front panel is renoved, as explained 
i.~ paragraph 2-4. Some components are behind the dial sub-panel 
which must be removetl, together ,.,-1th the crystal switching unit, 
in order to make those parts accessible. Some crystal and 
tube sockets are inaccessible without di sassembly. 

(k) Power indicator: Power 11 on11 is indicated by t he panel dial lights 
and by the marking of the power sTd.tch on the panel. 

(1) I.iaterial~ used and finishes : The chassis and cabinet are of 
steel, finished in a blue- gray v.rrinkle. Transfon:1.er cases and 
the vibrator povter unit on the chassis have a smooth gray 
finish. All other chassis col!lponents have a araywrinkle finish. 
A list of ferrous parts employed is civen in paragraphs 2- 8-c. 
Nickel-plated brass screws are used to secure components. 
Unprotected steel screws , however, are also used in some cases. 
(Vibrator povrer unit, fuse hol der, I.F. transformers, etc. ) 

(t1) Ge:ooral insulation to moisture: There is no apparent protection 
(such as waxing) a3ainst raoisture. Y:ire is apparently synthetic 
resin with fabric rn-ap, not believed to be sul'i'iciently moisture 
proof for AVC leads, etc. 

(n) General protection ac;ainst hi[.;h te::aperature: Numerous paper 
shell condensers vr.i th wax seal ends are used. TTax is used on 
open trnnsformer coils and may drip off. Ventilation is provided 
by louvres at top and bottom of the si<.les of the cabinet. This 
is ineffective in coolin::: components (such as chokes, resistors, 
and rela:,rs) mounted immediately behind the front panel, since 
this compartrent is completely closed. 

(o) Ability to withstand vibration and shock: The chassis is not 
particularly sturdy. It has a tendency to weave if lifted from 
one end. The entire cabinet is mounted on four No . 35 Lord 
mounts as described in paragraph 2-lO(a). The hand- set is 
unsecured, as explained in paragraph 2-lO(b) . Condensers and 
resistors in a few cases can vibrate due to insecure mounting. 

(p) General ruggedness : Fair. 

(q) Tube mounting, sockets, etc. : Tubes are mounted horizontally in 
molded bakelite sockets secured to the chassis by spring retaining 
clips. Sockets are replaceable, but will require disturbing 
of wiring and components. Tube sockets are not identified. 

(r) Tube shields: None. (~etal tubes used.) 

(s) Transformers, chokes, etc.: Three unpotted transforners are used, 
with exposed windings. There are wax coatings on coils, One 
unit was loose in mountin:;. 

( t) Crystal mounting: Receiver crystal r.iounted in coz:u:1on plastic 
holder vii th transraitter cr;•stal for each operating frequency; 
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holder plugs into bakelite tu.be socket. Fairly accessible . 

(u) R. F. transformer structure: Antenna transfonner on bakelite 
tubes, long leads, unprotected in aluminum shield can. 

(v) I.F. transformer structure: Units in aluminum can shields. 

(w) Variable condensers: None. 

(x) Fixed condensers: lfoulded r.rl.ca or paper condensers mounted on 
pigtails; one small paper tube electrolytic used; also one 
quadruple section paper condenser mounted in a can. 

(y) Switch construction: Transmitter filament 110n-Of.f11 switch 
and 11Speaker-Phone11 suitch are of bakelite housing, toggle 
type; band switch is of ceramic wafer construction, with silver­
plated contacts. 

(z) Resistors: Uostly l/2 watt pigtail type of unknown make, 
haphazard mounting. Some IRC, T";pe AB wire wound resistors are 
mounted on socket terminals, etc.; a few not rigidly enough. 

(aa) TerrJinal strips: Only one usecl, not impresnated, creepage path 
about 0.111 ; four terminals on strip. 

(bb) llounting of components: Screws, nuts, and lock washers used 
throughout. Accessibility good. Conponents generally are 
mounted on sockets or other component terminals, but mostly 
rigidly enough, except for one choke, one resistor, and one 
paper comenser. 

(cc) Wiring: Neat - well arranged but not well enough secured in 
long lengths. '\7ire is synthetic covered with fabric \'II'ap, 
not believed to be sufficiently ooisture-proof for AVC leads, 
etc. Soldering neat, joints covered with red enamel. 

(dd) Uiscellaneous: Antenna connection (on stand-off insulator) 
on top of cabinet, connected by a flexible lead to antenna 
post in center of chassis. Crysta.ls must be matched by color 
markings to their respective sockets. Cr-Jstal set No. 2 marked 
1126?0R - Jl22T11 is 4 kilocycles off the receiver oscillator 
frequency required for proper operation. 

3-J. Examination of Instruction Book: The comments in paracraph 
2-23 apply. 

Spare Parts: The comments in paragraph 2-24 apply. 

3-5. Listening Tests: The equiµnent was set up in the transmitter 
builJing and connected to an outside antenna. A standar d signal generat or 
r.as set up in the Laboratory Annex Building, about 1000 feet aTTay, and 
its output connected to an outside antenna :for the purpose of r adiating 
a readily controllable field at the frequency of test. Tests were made 
tath and uithout 30 per cent modulation at various carrier levels, and 
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voice modulation was also made available, b";' r:i.7an': of a ~ui"'fa~~ . .e' h'c~phone 
mid audio amplifier r.iodulating the si.y1al c3enerator. 

The presence of a strong variable noise field in the transmitter 
building location made it difficult to get consistent results at the 
lo:1er levels of signal generator input. The results tabulated in Table 
R-1 were obtained in the first listening test. 

The listening test was repeated on the follo,ri.ng day in an attempt to 
obtain more favorable noise conditions. The results are shown L.~ Table R-2. 

3-6. Laboratory Measurements: The receiver section of the 
Jefferson-Travis equipment was measured in a shielded room (as per paragraph 
1-15), with the following results. 

(a) Sensitivity, noise output, imace ratio, and I.F. re~ponse: These 
are shmm in Table R-3. 

(b) Selectivity: The selectivity characteristic of the receiver is 
shown on Plate R-1. Tabulation R-4 summarizes this characteristic. 

( c) Resonant overload and carrier noise: The resonant overload 
characteristics are shmm in Jraph form on Plate R-2. The 
data for Table R-5 have been derived from this graph. The eraph 
of the resonant overload characteristic has substantially no 
straight portions below the threshold of A7C action. 

(d) Effect of modulation depth on output: Plate R-3 shows the 
effect of varying the sisrial modulation depth on the audio 
output from the receiver. The curve departs from linearity 
above about 60 per cent no<lulation. 

(e) Gain control range: The maximum attenuation of the volume or 
eain control of the receiver is over 120 decibels. 

(f) Radiation of oscillator frequency: The voltages appearing at the 
antenna terminal due to the local crystal oscillator of too 
receiver were measured in terms of the nicrovolts input from 
a standard siG711al generator required to give the same output 
from another receiver tuned to the oscillator frequency. Both 
the receiver under test and the standard signal benerator were 
connected, in turn, to the input terminals of the measuring 
receiver. The resultinc data are shown in Table R-6. 

· 3-7. Temperature and Humidity Tests_ The equipment was set up in 
the large temperature-humidity chamber and was tested under the conditions 
described in paragraph 2-15 and 2-16. The circuit arrange1.1ent is shovm 
schematically in Plate TR-5. 

(a) Effect of humidity on gain and noise lev:el of receiver: The 
:receiver noise output level was set by means of the ;::ain 
control at 0.4 ::ti.lliwatt prior to the beginning of test, vlith 
no carrier input. A drop in the local noise level, however, 
brought this out::>ut dmm to about o. 03 r.iilliwa.tt by the time 
the test nas actually started, and this lower noise level was 
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obtained throughout mos't of the tent. The cha113e in receiver 
gain with var iation of humidity was r.ea sured. in tenns of t..'1.e 
carrier input volta::;e required to 1,1aintain an crbitrary stc.ndard 
output of 10 milli\·1atts (signal plus noise) with the standard 
si~al generator nodulated JO per cent at 400 cps. noise outputs 
with modulation off, end with carrier off, were also measured. 
ReadinGS ,·,ere talten at approxLr.iately 15 oinute intervals. The 
results of the test are shown on Plate R-4. Tabulation R-7 w1s 
derived from these cra.:,hs. 

(b) Effect of tenperature on ~ain, noise level, and control operation: 
The chan::;e in receiver f;ain with vo.rir..ti.on of temperature Ytas 
measured, in a ;.-ay sir,rl.lar to that in the previous test. In 
this test, however, tho cri.3?1al r.:;enerator uas t1odulated 90 per cent 
at 400 cps. Due to better local noise conditions (i . e., lower 
electrical interference noise) during this test, the receiver 
3ain was raised to maximum and the input for a constant output 
of 100 nilliuatts measured at about 15 minute intervals. Uoise 
outputs were also checked, as ,;ell as signal 3enerator dial 
set tines. 

The equipment nas operated vrhile at high teraperature (50°C.) 
and shut dovm while the temperature v.-as beini lo~ered, except 
that one check ,,2.s ma.de when the ambient temperature ,,-ias about 
0°C. The equipment was turned on again after about 60 minutes 
at -1?°C. The controls ':rere checked at -1?°C. for operation. 
It nas found tl'iat all controls were workable, except for the 
band si'd.tch, which ,·;as ir.Jr.lovable without exceasive force. 
Receiver operation seemed ot:1erwise normal. Table R-8 shows 
the results of this test. Durina the temperature test, it was 
noted that the output term.nation for maximum output from the 
receiver chanGed from 50 to 8 ohms at the hi~hest temperatures. 
This value co.me back to 50 ohms at room temperature at the end 
of the test. 

(c) Effect of humidity on cold start cain and noise characteristics: 
For t:us test, the si:.;nal ,:;ener:.tor vras uo<lulated 90 per cent 
at 400 cps and the input for 100 r,ulliwatts output, vii. th gain 
control on ma.x:Lnum, was I!leasured at 40°c. and 23 per cent 
humidity. Ifoise was also measured. and si::;nal ;;enerator dial 
reailin3s noted. The receiver itas then turned off and the 
hur.u.d:i. ty incren.secl to 97 per cent at the sru;1e tempera i;ure, as 
described in pa.raJra:)h 2-16. The receiver was turned on a f ter 
2 hours and 43 minutes, and the input for 100 mlliwatts 
output, and also noise output, was imnediately measured. The 
same measurements were then made at suitable s!1ort intervals 
to show the variations occurring after starting up. These 
readings are shmm in eraph form on Plate R-5. The values 
shown in Table R-9 are derived from the above graphs. 

3-8. Ef!'ects of Vibration. The equipment was subjected to a vibra­
tion test, as described in parac;raph 2-17. The receiver ;;:as measured for 
chanzes in (;ain, 11henever poss:Lble, bet\ieen the intervals of vibration and 
tran&D.itter operation. Reception of voice oodulated si~nc.ls was satisfactory 
during vibration. The few fiGures obtained in the course of the test 

-22-

D CLASSIFIED 



......... .....,,., ....., fl\ ...,,....,. p4-: !l'!~ lllaili"" 

indicate i f anything, a possible increase in gain af ter vibration, but 
are not enough for any definite opinion. 

3-9. Summary of Defects. The following defects were found as a result 
of the examinations and tests listed in paragraphs J-1 to 3-8. 

(a) UQn-Off11 switch on front panel is not marked so that its true 
function of puttinG the transmitter filament power on or off 
is indicated. (Par. 3-2-e) 

(b) No handle or other device is provided for o~,ening the panel, 
and no support is provided to hold the panel in position so 
that no strain is bro~ht to bear on the in ... ,ernal antenna lead. 
(Par. J-2-i) 

{c) The dial li~hts cannot be conveniently replaced. (Par. J-2-j) 

(d) Some crystal a::-id tube sockets are inaccessible without 
disassembly. (Par. 3-2-j) 

(e) Use of steel for cabinet and chassis is undesirable, although 
these parts seem to be adequately protected by a 300d ,vrinkle 
finish. Apparently unplated steel screws are used in some cases . 
(Par. 3-2-1) 

(f) There is apparently insufficient protection a0ainst moisture. 
(Par. J-2-m) 

(g) Numerous paper shell condensers with wax ends, which may melt 
under excessive temperature, are used. There appears to be 
insufficient ventilation provided for components behind the 
front panel. (Par. 3-2-n) 

(h) The chassis tends to weave if lifted from one end. The hand-set 
is unsecured. Condensers and resistors in several cases can 
vibrate. (Par. J-2-o) 

(i) Replacement of sockets will require disturbing of vri.ring and 
components. Tube sockets are not identified. (Par. 3-2-q) 

(j) One :;aper tube electrolytic conuenser used. (Par. J-2-x) 

(k) Three different tyi)es of toG:.3le switches are used. These 
should preferably be of same type to facilitate replacenent. 
(Par. 3-2-y) 

(1) Several resistors a.re not mounted riGidly enough. (Par. J-2-z) 

(m) Terminal strips are appu.rently untreated for protection a:,ainst 
leakage. (Par. 3-2-aa) 

(n) A choke, a resistor, mid a paper condenser are not rigidly 
mounted. (Par. J-2-bb) 
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( o) \lire leads, in sooe cases, are not anchored ,:ell enouch in 

long lengths. (Par. 3-2-cc) 

(p) Crystal matchin3 to proper socket de~ndent on color markings 
on both socket and crystal; no other identification provided 
for matching. (Par. 3-2-dd) 

(q) Quality and intelligibility good during listening tests only 
TThen volume control is reduced to give about 50 milliwatts 
output. (Par. 3-5, Table R-1) 

(r) Receiver overloaded more easily than the other receivers tested, 
adversely affectinc the quality. (Par. 3-5, Table R-2) 

(s) The graph of the resonant overload charact;ristic has substantially 
no straight portions below the threshold of AVG action, indicating 
possible overloading prior to second detP.ctor. (Par. 3-6-c, 
Table 5) 

(t) Radiation voltages are excessive, particularly at the fundamental 
of the receiver oscillator frequenc7. (Par. 3-6-f, Table R-6) 

(u) There is a r.iarked loss in gain uith increase of humidity. 
(Par. 3-?-a, Table H-7, Plate R-4) 

(v) The receiver output impedance seems to be affected at high 
temperatures. (Par. 3-7-b) 

(vr) The band switr,h control freezes at lou temperatures and is 
immovable without excessive force. (Par. 3-7-b, Table R-8) 

(x) The unpotted, exposed transforr.iers do not meet naval specifica­
tions. (Par. 3-2-s) 

(y) Ceramic insulation shbuld be used in several places, 
(Par. 3-2-q-t-u) 

(z) Crystal set No. 2 is 4 kilocycles off the receiver oscillator 
frequency required for proper or>eration. (Par. 3-2-dd) 
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Table TR-1 

Uodel 250B Jefferson-Travis Llarine Radio Telephone 
'Jeight and Dimensions. 

Transmitter-Receiver Unit 

Hand-set 

Heieht - 23 inches 
'."lidth - 15-3/4 inches 
Depth - 11 inches 

Height - 5-3/4 inches 
Hidth - 9-i/4 inches 
Depth - ?-1/2 inches 

Weight (entire equipment) - 73-1/2 ,ounds. 

Table T-1 

:Uodel 250B Jefferson-Travis l{arine Radio Telephone 
lieasurement of Power Output. 

Antenna: JOO m.icromicrofarads plus two J2-volt, 15-watt laops in ;,arallel. 

2738 kc 

Ig (raa) 3.2 

IP (ma) 160.or. 

Irr (external amps.) 0.93 

E (supply volts) 11.8 
Selector svtltch position Ships 

Watts output 16.3 

2670 kc 

3.6 
158. O'A-

1.03 

11.8 
est. Grd. 

22.7 

2350 kc 

4.0 
160.0* 

0.95 

ll.8 
New York 

17.3 

* Instruction book limits ·Ip to 100-120 milliamJeres but this 

condition could not be obtained. 
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Hodel 250B Jeff erson-Trav:i.s Harine Radio Telephone 
Variation of A.~bient Temperature - 2738 Kc. 

Ambient Relative Grid Plate 1rf 
Temp. Humidity Current Current External Emitted Output ~ oc. cf ma. ma. anlQ. Signal Watts 

0000 50 17 3.8 104 0.81 Satis- 16.4 
factory 0020 50 16 3.5 107 . 83 " 17.2 0035 49 17 4.0 107 .83 II 17.2 0050 49 17 4.0 103 .80 II 16.0 0105 49.5 17 4.0 105 .81 fl 16.4 012? 50 16 4.2 106 .83 II 17.2 a137 49.5 16 4.2 106 .83 II 17.2 8152 49.5 16 4.2 108 .85 II 18.1 0206 50 15 4.3 108 .85 II 18.l 0221 46 17.5 

0236 28 19 
0251 8.5 
OJ06 -0.5 
0321 -5.0 Equipment idle from 0210 to 0525 0336 -9.0 
0400 -12.5 
0415 -14.5 
04)2 -15.5 
0450 -17.0 
0505 -17.5 
0526 -17.0 5.8 126 .95 fl 22.6 0544 -16.5 
0600 -17.0 
0605 -17.0 5.8 130 .99 II 24.5 0620 -.16.5 Receiver on conti~uously alter 0620. Ou35 -16 • .5 
0650 -1?.5 5.7 12J • 9.3 tr 21.6 0705 -.1.6.0 5,6 123 • 9.3 II 21.6 on5 -15.5 5,5 124 .93 If 21.6 
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Table T-J Ut:L,LA~~lrlt:U 
Model 250B Jefferson-Travis llar ine Radio Telephone 

Variation in Humidity - 27.38 Kc. 

Ambient Relative Grid Plate Irr 

Time Temp. Humidity Current Current External Er.litted Output 
Minutes oc. % ma. ma. amp. Signal ';,atts 

0 40 19 4.2 115 0.85 Satis- 18.1 
.factory 

20 39 14.5 2 • .3 ll2 .85 II 18.1 
35 40 13 3.8 113 .84 II l?.6 
50 40 13 3.1 111 .82 II 16. 8 

80 39 90.5 2.0 ill .83 " l ?.2 
10? 39 97 2.3 103 .82 II 16. 8 
122 39 97 3.9 108 .82 11 16.8 
140 39 97 J.8 106 .81 II 16. 4 
155 39 97 3.8 106 .81 II 16.4 
170 39.5 97 3.6 107 .81 It 16.4 

185 39 56.5 .3.2 107 • 8.2 It 16. 8 

200 40 27 3.0 108 .8.3 II l ? . 2 
215 J9.5 26.5 3.5 107 .82 II 16. 8 
230 40 29 3. 0 108 .83 II 17. 2 

245 40 .29 3.0 109 ,84 II l ? . 6 
260 40 29 3.1 108 .84 II 17 . 6 

Antenna: 300 micromicrofarads in series with 25 ohm plaque resistors. 

Power output at end of first test period - 16.8 watts. 
waximum power decrease noted therealter - 16.4 watts. 

Difference -0.4 watts or 2.J8 per cent. 
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Table T-4 IJLrVr-,-\\...i~III ,_,_u, 

Model 250B Jefferson-Travis Marine Radio Telephone. 
Vibration Test - 2670 Kc. 

Ix-r 
External Ig Ip Emitted 

~ amps. ma. ..l!!!!.!.... Signal Condition 

1411 0.87 5.5 105 Satisfactory stationary 
1412 .88 · 5. 5 105 " Vibration 
1419 .86 5.4 103 II II 

1422 .85 5,4 103 II II 

1427 .85 5.4 103 II II 

1432 .89 5.4 104 II II 

1437 .87 5.1 101 II " 1442 .86 5.2 100 II II 

1443 .86 5.2 100 II Stationary 

Antenna: 300 micromicrofarads plus 25 ohm non-inductive (plaque) resistor. 

Table T-5 

Model 250B Jefferson-Travis I.iarine Radio Telephone 
Locked Key Operation for One Hour - 2738 Kc. 

Ambient Relative Grid Plate Ir£ 
Temp. Humidity Current Current External Emitted output 

~ oc. ~ ma. ma. am.12. Signal Watts 

1410 40 25 1.5 ll8 o.89 Satis- 19.8 
factory 

1420 39.5 24.5 4.1 104 .82 II 16.8 1430 39.5 24.5 4.0 105 .82 II 16.8 
1440 39 26 2.6 105 .81 II 16.4 
1450 40 25 2.7 104 .81 fl 16.4 
1500 39 29 3.2 102 .80 II 16.0 
1510 40 25 3.4 100 .80 II 16.0 

Po,1er output at start of test - 19.8 watts. 
1:inimum power output observed thereafter - 16 watts. 

Difference - J.8 watts or 19.2 per cent. 

Antenna: 300 miqroflll.Crofarads in series with 25 ohm plaque resistors. 
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Lfodel 250B Jefferson-Travis Marine Radio Telephone 
Listening Test - 2738 Kc. 

(1) Signal Generator 
Input to antenna 
in Laboratory annex 

(2) Signal+ Noise Output 
(30% modulation) 

(3) Noise: Carrier on 

(4) Noise: Carrier off 

(5) Ratio in db. 
Signal + Noise to 
Noise, ill 

(J) 

(6) Comments on quality 
nnd intelligibility 

4 October 1940 

2 volts 100,000 µv. 10,000 µv. 

850 rrrrr 670 mw· 

O. 9 rm,• 2.1 imv 

90 rm, 100 mw 

28,7 db 15.1 db 

Good when Same. 
volume 
control 
reduced to 
give 50 mw 
or less of 
output. 

TabJ.e R-2 

130 mvr 

65 mvr 

100 r.nv 

3 db 

Understand­
able with 
difficulty. 

Model 250B Jefferson-Travis Uarine Radio Telephone 
Listening Test - 2738 Kc. 

(1) Signal Generator 
Input to antenna 
in Laboratory annex 

(2) Sicnal + Noise Output 
(JO% modulation) 

(3) lfoise: Carrier on 

(4) Noise: Carrier off 

(5) Ratio in db. 
Signal+ Noise to 
Noise, ill 

(3) 

(6) Comments on quality 
and intelligibility 

7 October 1940. 

2 volts 100,000 µu. 

780 1m1 560 mvr 

0.2 im, 1.7 :r.wr 

8 r.nv 8 mw 

35.9 db 25.2 db 

Speaker Speaker over­
overloaded; loaded, but 
understand- very under-
able but standable. 
quality poor. 

10,000 µi,. 

55 mrr 

6 mw 

8 r.m 

9,6 db 

Under­
sta.'ld­
able. 

5000 µv. 

110 mw 

100 mw 

0.4 db 

Inaudible 
above 
noise. 

5000 µi,-. 

17 mvr 

5.5 mw 

8 raw 

4~9 db 

Speech 
mostly 
understand­
able. 
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Table R-3 

t:odel 250B Jefferson-Travis Carine Radio Telephone 
Sensitivity, Hoise Output, Image Ratio ancl I . F. Response. 

Gain control at maxir.iura; input modulated JO% at 400 cps; output inpedance, 
50 ohms. 

Selector switch 
position 

Frequency 

Input through standard 
dummy antenna 

A.F. output in 50 ohms 

Noise output - modulation 
off 

Noise output - carrier off 

Image frequency 

Image ratio 

I.F. response from 
antenna for 40 lil','T output, 
L.56 kc 

1 

2738 kc 

1. 5 µv. 

40 :r:IW 

4.5 DlW 

0,15 mw 

3650 kc 

1340 

Table R-4 

2 10 

2670 kc 2350 kc 

J.6 µv. O. ?? µ.v. 

40 III\'{ 40 mw 

1.7 rn:w 11.0 mvt 

0.04 Im'{ 1.4 mw 

3582 kc 3262 kc 

425 .3270 

60,000 µv. 

Model 250B Jefferson-Travis llarine Radio Telephone 
Selectivity Test - 2738 Kc. 

Gain control at maximum; input 30 per cent modulated at 400 cps; 
consta.11t output = 40 mw. 

Ratio 
Input off maxir.ium response 
Input at maximum response 

1.4 
2.0 
5.0 

10.0 
100.0 

1000.0 
10000.0 

100000.0 

"' I . - ' 

Ratio in db. 

.3 
6 

14 
20 
40 
60 
80 

100 

Band i"lidth 
Kc Per Cent 

5.1 
8. 0 

15,2 
lG.6 
35.6 
59. 8 
94. 2 

154.5 

DEC 

0.186 
. 292 
.555 
.681 

1.30 
2.18 
3,44 
5.65 
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Table R-5 U t;LA~~ll-lt:D 
Model 250B Jefferson-Travis Uarine Radio Telephone 

Resonant Overload Characteristics. 

Gain control on maximum; input JO per cent modulated at 400 cps. 

(1) Threshold of AVC action 

(2) liaximum variation of 
output for +100 db. 
increase of input 

(3 ) Range of linear detection 
belov; AVC threshold 

(4) Carrier noise output 
(modulation off) 

(5) Range of input variation 
to decrease carrier noise 
from maximum to minimum 
value. 

( 6) ! !aximum power output of 
receiver. 

Gain control on "l/4 maximum position. 

(1) Threshold of AVC action 

(2) Input for 6 db. increase 
above AVC threshold 
output 

(3) Maxi.mum power output of 
receiver 

Input approximately 10 µv. 

Approximately 1300 to 1900 l'!ll"I 

(0. ?5 db) 

Input approximately 3 to 10 µ.v. 
Output approximately JOO to lJOO mw. 

l!axim:um - 11 Dn-7. 

Him.mum - 0. 55 mw. 
Ratio - 13 db. 

5 to 10,000 µ.v. 
(+66 db) 

1900 LlW• 

Input approximately 30 µv. 
Output approximately 4 mv;. 

90 µ.v. 

1000 rm1 at 2 volts input . 
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llodel 250B Jefferson- Travis llarine Radio Telephone 
Radiation Volta.ca Due to Receiver Oscillation 

Appearing at Antenna Terminals. 

Gain control on maximum. 

Frequency switch 
position 1 2 

Recei ver oscillator 
.'requency 3194 kc 3122 kc 

Radiation voltage - over Over 
fundamental 100,000 µv. 100.,000 µ.v. 

Radiation voltage -
2nd harmonic u,ooo µv. 12,000 µ.v. 

Radiation voltaee -
Jrd harmonic 10,000 µv. 15,000 µv. 

Iladiation voltage -
4th harmonic 2000 µv. 1400 µ.v. 

Radiation voltaGe -
5th ha..-rnonic 400 µv. 300 µv. 

Table R-7 

Model 250B Jefferson-Travis Harine Radio Telephone 
Effect of Humidity on Gain and Noise Level. 

Gain control set below n18.X.imUI:1 level. 

Humidity 14% (start) 97% 

TL'lle 0 120 minutes 

Input for 10 mw output 6600 µ,.,. 11,500 \J,V. 

Gain ratio 1.0 0.573 

Db. change in initial gain 0 -4.8 db. 

Noise level No definite conclusions due to 
local noise level. 

10 

2806 kc 

over 
100.,000 µv. 

8.,800 µv. 

6.,noo µv. 

1800 µv. 

350 µ.v. 

26% (return) 

210 minutes 

6100 µv. 

1.08 

+0.7 db. 

high 
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Table R-8 

liodel 250B Jefferson-Travis Marine Radio Telephone 
Effect of Teoperature on Gain and Noise Level. 

Gain control set at maximum. 

Tenperature 

Time 

Input for 1400 
rmv output 

Gain ratio 

Db. change in 
initial gain 

Carrier noise 
level - mod. 
off 

Carrier noise 
ratio 

Db. chanee in 
carrier noise 

Joise output 
carrier off 

rioise ratio 
ca:crier off 

Db. chance in 
noise output -
carrier off 

so0 c. 
(start) 

0 

300 µv. 

1 

0 db. 

140 mvr 

1 

0 db. 

27 mw 

1 

0 db. 

50°c. 
(end) 

After 60 min. at 
approx. -17°C. 

120 min. 190 min. 315 min. 

280 µv. 

1.07 

360 µ.v. 360 µv. 

o.84 o.84 

+0.6 db. -1.34 db.-1.34 db. 

150 rrm 220 mw 150 mw 

1.57 1.07 

+O.J db. +1.95 db. +0.3 db. 

50 :mw 170 rrr.1 120 mw 

1.85 6.3 4.45 

+2.7 db. +8.0 db. +6.5 db. 

-15°C. 
(end) 

410 min. 

260 µ.v. 

1.15 

370 r:Nr 

2.64 

+4.2 db. 

200 mw 

+8, 7 db. 

C SSIFIED 



Table R-9 DECLASSIFIE 
Model 250B Jefferson-Travis Itarine Radio Telephone 

Effect of Humidity on Cold-Start Gain and Noise 
Characteristics. 

Gain control on maximum - equipment turned off from Oto 200 minutes. 

Equipment Final 
Init ial turned on Reading Reading Reading 

Condition check (a) (b) (c) (d) (e) 

Tiue 0 200 min. 205 min. 240 min. JOO min. 

Humidity 2.3% 97% 97% 97'/, 26% 

Input for 1400 
.r.tw out put -
90% mod. 250 µ.v. 34000 µ.v. 5900 µ.v. 1150 µ.v. 180 µ.v. 

Gain r atio l 0.00?35 0.0423 0.217 1.39 

Db. change 
in gain 0 -42.? db. -27.5 db • ... 13.3 db. +2.9 db. 

Carrier noise 
level - mod. 
off 20 I;Jllf o. 02 l'fil'{ 0.3 mw 2. 0 mw 35 mw 

Carrier noise 
ratio 1 0.001 0.015 0.1 1.75 

:Jb. change in 
carrier noise 0 -30 db. -18.5 db. -10 db. +2.4 db. 

Poise output -
earrier off 8 rrNI 0.02 mw O.OJ mw 0.07 mw 6 mw 

lioise ratio -
carrier off 1 0.0025 0.00375 0.00875 o.75 

Jb. change in 
noise - car rier 
off 0 -26 db. -24.3 db. -20.58 db. - 1. 26 db. 
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