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SPECIFICATIONS FOR RADIO EQUIPMENT 

1. The purpose of this specification is to obtain steamship radio equipment, with which ample, 

correct, and prompt radio service may be maintained, under normal and distress conditions, 

with provisions for emergency-lighting power. 

2. Bids are to include detailed specifications (in English), photographs, drawings, diagrams; delivery 

and price. 

3. It is desired that the bids be received at this office prior to ………  Bids received after that date 

may or may not be considered. 

4. Simplicity and good workmanship, without expensive construction or ornamentation, are 

desired.  (This is an effective method of keeping down cost.) 

5. All work to be done to drawings, templates, jigs and gauges, in order that strict 

interchangeability be insured for all parts, both fixed and moving. 

6. All parts to be exposed to view, simple, compact, and accessible, so far as practicable.  (I find the 

practice of hiding cheap and inefficient parts in handsome and expensive cases is somewhat 

general, and should be discouraged.) 

7. Apparatus to retain its efficiency, power and appearance, with minimum cleaning, under the 

atmospheric conditions between the latitudes 45 North and 45 South during all seasons of the 

year. 

8. All parts and units which cannot be easily and quickly repaired with material commonly available 

on shipboard, and which are liable to need repairs, and are essential to the use of the station, 

are to be furnished in duplicate (or in such quantities as will insure the continuous working of 

the station between ports where these parts are available).  (Each set to include, at least, as 

spare armature, spare field coils, high tension condensers, telephones, and transformer 

secondary sections, or spare transformer if the windings are not removable.) 

As certainty of communication without delay is required under distress conditions, it may be 

found that a spare motor generator should be included. 

Motor generators in the quantity these specifications would thus include (i.e. about 250), 

probably would be had for 250 dollars each from the maker. 

9. Apparatus to produce as little noise and vibration as practicable, and not to get out of 

adjustment because of the ship’s vibration. 



10. So far as practicable, equipment to occupy as little table space as possible, and be arranged for 

installation on or above the operating table. 

11. Other things being equal, self-contained sets, requiring minimum installation labor, will be given 

preference. 

12. Parts and units to be permanently marked or by name plate; with name, type, style, serial 

number, volts, amperes, watts, cycles, resistance, inductance capacity, r.p.m., etc., according to 

the best practice. 

13. In so far as practicable, all high-tension insulators are to be of glazed wet process porcelain, low 

tension insulation, according to New York Board of Underwriters’ rules; and the receiver 

insulation is be of hard rubber.  The insulation is to receive special attention, and to be tested 

for fatigue, and resistance to moisture. 

14. All mechanical supports to be, in so far as practicable, of metal not materially affected by 

atmospheric conditions. 

15. Radio frequency conductors, as a rule, to be of copper or triple-plated with silver. 

16. All contacts, both fixed and variable, to have a resistance of less than 0.01 ohm, and to work 

without sparking or heating, and with minimum mechanical and electrical deterioration. 

17. Contacts to be soldered where practicable, using non-corrosive soldering flux. 

18. Instruments to be capable of indicating 25 % higher than it is expected it will be necessary for 

them to indicate. 

19. Each equipment to include a cabinet, with hinged door, and locks with two keys, containing all 

tools necessary for maintenance of the equipment, and a bound book of type written or printed 

instructions, with drawings and diagrams showing the construction of the equipment in full 

detail and methods for locating and repairing faults.  Cabinet to be arranged for fastening to the 

wall.  The door of the cabinet to be partly of glass, arranged to hold the operator’s licenses in 

such a way that they may be read through the glass. 

20. Auxiliary equipment is to include an auxiliary source of power (Edison storage battery), 

independent of the ship’s main power, capable of supplying the transmitter for six hours’ 

continuous sending using Continental Morse at full rated power.  Also the necessary fuses, 

under-load circuit breakers, resistances, switches, etc., necessary properly to charge the battery 

from the ship’s mains at any line voltage, from 90 to 120 volts, these to be mounted on the 

switchboard.  Also trays, distilled water tank, filling device and hydrometer.  Separate bids may 

be made on storage cell compartment, suitable for installation in the operating room.  In 

addition to supply the transmitter for six hours’ continuous sending, the storage battery is to be 

capable of supply 500 watts for six hours, for lighting purposes. 



21. TRANSMITTER.  All apparatus used in transforming the energy drawn from the ship’s mains or 

storage battery into radio energy in the antenna. 

(This is so worded as to include blowers, motors, resistance, etc., which may be necessary 

adjuncts to the radio transmitter.) 

22. Rating of transmitters to be in terms of the energy developed in the antenna (watts in the 

antenna).  Efficiency to be in terms of the radio energy in the antenna to the energy drawn from 

the ship’s mains or storage battery by the transmitter. 

(At present the rating of commercial transmitters is, to say the least, chaotic.  Some of them are 

rated in terms of watts in the primary of the transformer, but some apparently must have been 

rated in terms of the energy in the engine driving the ship’s dynamo, or possibly in terms of the 

energy in the coal bunker.) 

23. Tests for rating to be made on a approved artificial antenna, having a capacity of 0.001 

microfarads (compressed air dielectric), inductance of 40 microhenrys and resistance of 6 ohms. 

24. The energy in the artificial antenna to be at least 1200 watts on all wave lengths from 450 to 600 

meters, and as much energy as practicable from 300 to 450 meters. 

(It is thought that if the manufacturers’ experts can get 1200 watts in the artificial antenna, the 

operators will be able to get about 1 kilowatt in the antenna a greater part of the time.) 

25. The transmitting circuit supplied with each set when adjusted to the artificial antenna shall be 

capable of continuous six-hour telegraphic operation, without any sparking, breakdown or 

injurious strain on any part of the apparatus, at the full rated output throughout the entire 

range of wave lengths. 

26. The transmitting power required from engine room or storage battery is not to exceed 3 

kilowatts. 

27. Transmitting couplers to be calibrated for coupling and wave lengths.  At least one of the 

coupler circuits to be calibrated in wave lengths.  Couplings and wave lengths to be continuously 

variable between 300 and 600 meters. 

28. Transmitter to be so arranged that the operator can conveniently change to any one of four 

wave lengths between 300 and 600 meters in 10 seconds, antenna energy to be within 25 % of 

full power as rated for that wave length. 

29. Other things being equal, constructions in which the exciting and radiating circuits can be 

simultaneously and rapidly adjusted to any wavelength within the required range, without 

requiring the operator to leave his seat, are desired. 

30. Transmitters to be capable also of sending on wave lengths from 1, 600 to at least 2,000 meters 

on antennae having a capacity of 0.0007 microfarads, and inductance of 55 microhenries. 



31. Each transmitter to include a suitable adjustable capacity, to be used in series with antenna, to 

bring the wavelength down to 300 meters, where the antenna may have any capacity between 

0.0007 and 0.0025 microfarads, and inductance of 55 microhenrys. 

32. All transmitters to be capable of giving pure notes at any sound frequency from 800 to 1,200 

periods.  Of these transmitters, 50 to radiate maximum power at 800 periods per second (sound 

frequency), 25 to radiate maximum power at 1,000 periods per second (sound frequency), 50 to 

radiate maximum power at 1,200 periods per second (sound frequency). 

Should the total amount be between 100 and 125 sets, the decrease is to be made from the 25 

sets. 

33. As 125 ships is probably the largest number under the American flag that is controlled by one 

group of steamship interest, this number is used in these specifications.  In order to get such 

equipment as is herein specified at not too great a cost it is probably necessary that the 

equipment be manufactured in quantities of 25 or more.  In such quantities the work should be 

an excellent manufacturing proposition.  The set that will put 1,200 watts in the antenna should 

cost but a small percentage more than one that will put 600 watts in the antenna, because the 

development charges and overhead cost should be about the same for a quantity of 1,200 watt 

transmitters as for 600 watt transmitters, and no additional patent charges should be made for 

the 1,200 watt size as the same patent apply for either size. 

Different audio frequencies are specified to provide against interference due to similarity of 

sound and also to permit of audio or group tuning. 

34. The design shall be such that the adjustments for obtaining a uniformly clear, pure, musical note 

shall not be critical, but of wide range. 

35. Transmitters to radiate at least 95 % of the energy in a single wave having a logarithmic 

decrement of less than 0.2 under all required conditions. 

36. Transmitter to make as little noise as is practicable with a quenched gap transmitter.  Other 

things being equal, a muffler around the condenser may be desirable. 

37. The energy in the antenna to be easily variable in at least five steps from the rated energy to 50 

watts, preferably with a corresponding decrease in the input from the ship’s mains or storage 

battery.  Minimum transformer input not to exceed 500 watts. 

(I have said 1,200 watts in the antenna as shown by trial test.  This sounds large but I do not 

believe it is too large when we consider that we should have a factor of safety.  Firstly, I believe 

operators seldom have the transmitter in proper adjustment to give full power; secondly, 

transmitters may depreciate as to the power radiated; thirdly, even 1,200 watts may not work 

100 miles when atmospherics are strong; fourthly, ranges may vary even irrespective of the 

atmospherics. 



A power of 1,200 watts, or even 600 watts, on a winter night would probably cause interference 

over a distance far greater than it is desired to send.  Therefore it is desirable that the operator 

cut down the radiated energy at such times and this should be made easy so that he will not 

neglect to do it.  Loosening the transmitter coupling is probably the easiest and quickest way.  

For example, one coupler coil may be hinged so that is may be easily swung at right angles to the 

other.) 

38. Low tension control devices and instruments, except the transmitting key, receiving controls, 

and push button for motor starter, to be mounted on the switchboard. 

39. Transmitting instruments to include D.C. volt and ammeter for use in the line and storage 

battery circuits, A.C. volt and ammeter for the dynamo circuit, and ammeter for the antenna 

circuit. 

40. Low tension power wiring to be encased in grounded metal covering; covering preferably 

mechanically stronger than lead; e.g. lead covered wire in conduits. 

41. The motor starter to be arranged for automatically starting and stopping from push button 

control at the operating table. 

42. The switchboard panel to be black, enameled, polished slate, well adapted for electrical 

purposes, at least one inch thick, with braced brackets for properly supporting the switchboard 

from the wall, so that the rear of the board will be accessible.  At the bottom of the 

switchboard, on the rear side, shall be a line or lines of labelled terminals for attachment of all 

circuits leading to or from the board. 

43. Dynamo potential is not to exceed 250 volts. 

44. Motor and generator leads to be connected to the frame of the machine through protective 

mica condensers fastened to the frame. 

45. As nearly as possible, the key should be as small and easy to operate as a Western Union key. 

46. No energy to be drawn from the alternator when the key is open. 

47. A cord and plug arrangement to be provided, for connecting the antenna directly to the ground 

at the room end of the roof insulator. 

48. It is not intended that these specifications shall include only such apparatus as that wherein 

received sound frequency is controlled by the transmitter.  Should the transmitters offered be of 

such type that waves of constant amplitude are radiated, the transmitter is to be provided with 

an interrupting device for conductively or inductively varying the energy according to the sound 

frequencies specified, so the signals may be read on the types of receivers now commonly in 

use.  With bids on constant amplitude transmitters, receivers must be provided that will enable 

the operator to receive satisfactorily at will, either constant amplitude waves or those of 



periodically varying amplitude.  Also an automatic receiver to be provided, arranged to operate 

alternately one-half the time in receiving each of the two mentioned types of radio energy. 

49. RECEIVERS.  All the apparatus used in connection with the antenna to transform 

electromagnetic wave energy into sound energy, or energy in other forms, that can be used to 

render the signals intelligible. 

50. The tuner to have a sharp tuning arrangement and broader tuning arrangements, with spring 

motor for continuously varying the wavelength between 300 and 600 meters, at any rate from 

10 seconds to 1 minute.  The automatic device constructed to be quickly disconnected and the 

tuning done by hand.  Motor to require as infrequent winding as practicable, and to be arranged 

to stop at 600 meters when nearly run down (by increasing friction at 600 meter point, or 

equally inexpensive means). 

51. Receiver to have at least one adjustment by which any wavelength from 300 to 600 meters is 

indicated in wave lengths in a scale. 

52. Receivers to be capable of receiving from 200 to 3,000 meters on an antenna having a natural 

period of 380 meters. 

53. Two detectors to be supplied, one as sensitive as the bets “Perikon”, and the other as stable and 

sensitive as the best carborundum. 

54. Receiver to be fitted with binding-posts for a separate additional detector. 

55. Receiver circuits to have a minimum effective radio frequency resistance. 

56. Variable condensers in the receiver circuits to be of the air dielectric type, balanced. 

57. The headgear to consist of two sensitive watch-case telephone receivers, mounted by universal 

joints on adjustable insulated metal straps, and arranged so as to be adjustable and 

conveniently held on the head of the operator. 

58. ANTENNA.  Includes hoisting rope, spreaders, insulators, guys, wires, fittings, ground connector, 

and antenna switch for connecting to either the transmitter or receiver and controlling circuits 

in each. 

The antenna should be counter-weighted, if possible, at the free end to prevent breakage.  A 

great deal of breakage occurs in time of heavy wind and sleet. 

59. Two 16 foot steel spreaders, protected against oxidation, and a minimum practicable weight, 

2,000 feet of 13 strand, Number 18, phosphor or silicon bronze antenna wire, 200 feet of one-

half inch phosphor bronze running rope, and adequate fittings, deck and strain insulators to be 

supplied with each set, on the basis of a six wire antenna. 



A single one-half inch diameter phosphor bronze cable arranged like a jumper stay between the 

masts, with proper porcelain, egg insulators at the mast ends, might be more desirable than the 

present form of antenna; that is, the reliability of such an arrangement might more than 

counterbalance its possible inferior sending and receiving qualities.  Furthermore, on large 

vessels, where the present multiple wire antenna cannot be used in the L form for the full length 

between he masts on account of the necessity of using wave lengths as short as 300 meters, this 

single one-half inch cable in the L form extending full length between the masts might be even 

as good for sending and receiving as the multiple wire antenna, and have the added advantage 

of being more reliable in times of wind or sleet. 

60. Antenna lead terminals to make good contact at the roof insulators connection, and to be easily 

removable from that connection, as may be required in handling cargo. 

61. Antenna insulation, preferably of porcelain, so constructed that the antenna shall not fall due to 

breaking of the insulation; and that no piece of dangerous weight will fall in any case. 

62. Insulation to be capable of insulating with a large factor of safety, when subjected to saltwater 

spray. 

63. Antenna switch to be arranged for ease and rapidity of operation, and to withstand hard usage. 

64. Bids including prices and delivery time on 125 equipments are desired in any or all of the 

following ways.  Prices to be F.O.B. (i.e. delivered at) docks.  Also bids for 100 equipments, 

instead of 125, are desired. 

A. Sale Price 100 and 125 sets complete. 

B. Sale Price 100 and 125 sets complete, except storage battery.  In this case, the 

steamship company will purchase its own batteries. 

C. Sale price 100 and 125 sets complete, with maintenance, with and without storage 

battery. 

D. Sale price 100 and 125 sets complete, without auxiliary, and with and without 

maintenance.  In this case, the operation and maintenance will be entirely in the hands 

of the steamship company. 

E. Sale price 100 and 125 quenched gap sets complete, except without auxiliary, motor 

generator and switchboard.  Bidder to state the characteristics of the generator 

required.  The steamship company will furnish its own generator; that is, it will supply 

alternating current and proper means for its control. 

F. Rental prices per year per set for 100 and 125 wets, as in A, B, C and D.  All the 

arrangements outlined above but on a rental basis. 

G. Same as F, and including two first grade operators per set. 



H. Same as G, except the contractor to take all tolls, and steamship business to be handled 

free of charge. 

Bids according to A, B, and E to include at separate price, sufficient additional parts or units for 

port stock, to keep the 125 equipments offered in proper repair for one year, and an itemized price list 

of units and parts.  Same for F and D, where maintenance is not included. 

 These different classifications of bids are suggested so that bids may be sent from all the various 

manufacturers of apparatus, regardless of whether or not they only manufacture and sell, or 

manufacture and rent, or manufacture, rent and operate. 

 Separate prices are desired on the following additional equipment: 

• 125 automatic tape recorders, to be operated by the primary circuit of the transmitter, each in a 

case, with lock, for the purpose of providing a printed record of messages transmitted. 

• 125 break key arrangements, with receiver protection, for use with the transmitters offered. 

• 3 Decremeters, arranged for wavelength and decrement measurement, with range 

approximately 150 to 2,400 meters. 

• 3 portable watt-meters, range 0 to 5 kilowatts for use on potentials from 80 to 300 volts. 

• 3 portable radio frequency ammeters, correct on frequencies from 120,000 to 1,200,000 cycles, 

range 0 to 20 amperes per second. 

• 3 portable low-reading D.C. voltmeters, range 0 to 3 volts. 

Artificial antenna and complete testing instruments to be provided by the contractor.  

Laboratory tests to be made by a representative of the purchaser using instruments of the 

contractor, or such instruments and apparatus as the purchaser may desire to use. 

Each equipment to be subject to at least thirty days’ operating trial before acceptance. 

In the event of purchase, the contractor shall protect, defend and save harmless the purchaser 

against any demand for patent fees, or other claims of any description for any patented invention, 

article or arrangement that may be used in construction, or form any part of the articles delivered 

under the contract or the methods necessitated by their use. 


