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The -hp- Program for 
Waveguide Type Measuring Equipment 

OR some time the Hewlett-Packard 
Company has been working on a pro- 

gram to provide measuring equipment for 
waveguide systems in the range from 2600 
to 18,000 megacycles. To make this program 
of real value to users of -hp- equipment, the 
new designs have been pointed toward three 
special objectives. First, each instrument has 
been designed to be of a broad band type 
that covers a complete waveguide range of 
frequencies wherever possible. Thus, the 
number of instruments necessary for general 
work is minimized. Second, a complete, in- 
tegrated set of measuring equipment is pro- 
vided for each waveguide size. Third, an at- 
tempt has been made to achieve novel de- 
signs that will permit a moderate selling 
price without sacrifice of quality or accuracy. 

The instruments to be made available 
include: 

Slotted line sections 
Slotted line probes 
Adjustable shorts 
E-H and slide-screw transformers 
Crystal and bolometer type detecting 

Frequency meters 
Series, shunt, and hybrid tees 
Fixed and variable attenuators 
Low and high power terminations 

In general, the instruments developed un- 
der the program will be provided in models 
for each of six commonly-used waveguide 
sizes. Each of these sizes is designated by a 
letter that is also used as a prefix to the in- 
strument model number. Thus, the model 

mounts 

A good example of this feature is shown in 
the set of slotted lines described later. 

number with its prefix both identifies the 
instrument and specifies its waveguide size. 

The various waveguide sizes 
and identifying letters a re  
shown below: 
S: 3” x I t ”  H: 1)” x 5’’ 

J: l+” x 3’’ P: .391” x .702” 
G: 2” 1” X: +” 

Figure 1. Set+ for waveguide measurements using new -hp- waueguide 
measuring instruments. 

The -hp- waveguide equip- 
ment program has been expe- 
dited by an arrangement with 
Varian Associates whereby -hp- 
has taken over some Varian de- 
signs. Thus, in many cases final 
designs are a combination of the 
efforts of the Varian and -hp- 
engineering departments. 

~~ ~ 
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Figure 5 .  Typical response and eficiewcy 
characteristics of Model 44414 wntmed 
probe compared with cocnzrentiocnd probes 

havicng fumed detectors. 

made rapidly. In addition, the probe 
design is such that good efficiency 
and response characteristics are pro- 
vided. The efficiency and response 
of the Model 444A are compared in 
Figure 5 with those of two conven- 
tional tuned type probes. 

The high efficiency and flat re- 
sponse of the 444A probe have been 
achieved by locating the detector 
element quite close to the r-f pick-up 
antenna, thereby minimizing resi- 
dual reactances. The detector ele- 
ment itself is a modified 1N26 silicon 
crystal, and the probe is thus suitable 
for general - purpose applications 
where a crystal type detector can be 
used. 

The second probe, Model 442A, 

I.R.E. EXHIBIT 
T h e  new -hp- waveguide 

measuring equipment described 
in this issue will be exhibited at 
I.R.E. Radio Enginering Show, 
which will be held from 
19 to 22 at the Grand Central 
Palace, New York City. The 
-bp- Model 524A high-speed 
Frequency Meter described in 
last month's issue also will be 
exhibited along with other -hfi 
instruments. 

You are cordially invited to 
visit the -bfi booths, numbers 
40 and 41. Representatives both 
from the factory and field will 
be on hand. 

-~ 

is basically an r-f pick-up antenna 
connected to a type N connector to 
allow the field in the waveguide to 
be sampled. Thus, the probe can be 
used in applications where it is de- 
sired to use an h-f receiver as a. 
standing-wave indicator. However, 
a companion detector mount, Model 
440A, is available so that the probe 
can be used with bolometer ele- 
ments, crystals, or suitable fuses as 
detector elements. The tunable de- 
tector mount is shown with the 
Model 442A probe in Figure 6. 

WIDE BAND COAXlAL SECTION 

Besides the set of slotted sections 
described above, two other slotted 
sections have been designed - the 
Models 806B and S810A. The 806B 
is a coaxial section for use over the 
range from 3,000 to 12,000 mega- 
cycles. The design of this section is 
similar to that of the widely-used 
-hg- Model 805 slotted line where 
the outer conductor consists of two 
parallel semi-planes. Such a design 
modifies the field configuration so 
that errors arising from normal vari- 
ations in probe penetration are sig- 
nificantly reduced. 

The section is constructed from 
solid blocks of aluminum. The posi- 
tion of the center conductor with re- 
spect to the parallel semi-planes is 
fixed and no adjustments in the line 
itself are necessary. The center con- 
ductor is supported by a teflon bead 
that is compensated to give low re- 
flection. For example, the residual 
VSWR of the 806B is less than 1.04 
beiow 8 i 6 2 - g i i g i i t % - a ~ - x Z  
mately 1.06 at 10 kmc, and approxi- 
mately 1.1 at 12 kmc. 

The 806B consists only of the co- 
axial section itself. The unit is ar- 
ranged to be- used with the carriage 
assembly and either of the probes 
described above. 

S-BAND WAVEGUIDE SECTION 

The remaining section is the 
Model S81OA. As indicated by its 
prefix letter, the MOA is a slotted 

e 6. Model 440A detectw m o d  ;2Y ove) a d  442A probe combine to make 
tuned slotted line probe. 440A wi.U CIC- 
commodate crystab, bolometem, or suit- 

able fuses. 

section of 3" x 1fr" waveguide for 
use over the range from 2600 to 
3950 mc. This instrument differs 
from all of the above sections in that 
it is provided with its own carriage 
assembly and can not be used with 
the yodel 809B carriage assembly 
described above. However, the 
S8lOA does use either of the two 
probes described before. 

FLANGES 

All -hp- waveguide equipment is 
provided with plain cover flanges. 
For applications requiring choke 
flanges, the Model 280A cover-to- 
choke flange adapters are available 
in each size of waveguide. 

EQUIPMENT R&JHIC 

A tabulation of the complete line 
of waveguide equipment is given on 
the back page of this issue. 

~~ ~ - ~ _ _ _  - - -  - _ _  

Acknowledgment is due Mi. R. M. 
Kingman of the -hp- Mechanical 
Design Department for his valuable 
contributions toward the develop- 
ment of the instruments designed 
under the program and particularly 
toward the development of the 
slotted line equipment. Acknowl- 
edgment is also due Mr. Arthur Fong 
for the development of the SOGB 
coaxial section. 

--N. B. Scbrock 
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3370BCD 
3375A 

X370BCD P370BCD 
X375A P375A 

S P E C  I F  I C A T 1  O N  S 
-hp- MODEL 8096 

CARRIAGE ASSEMBLY 
Universol carriage ossembly for the following 

slotted sections (not included): 
Model Frequency Range 
G8106 (Waveguide) . . . 3.95- 5.85 kmc 
J8lOB (Waveguide) . . . 5.85- 8.20 kmc 
H8lOB (Waveguide) . . . 7.05-10.0 kmc 
X8108 (Waveyide) . . . 8.20-12.4 kmc 

8068 (Coaxial) . . . . 3.0 -12.0 kmc 

REQUIRED PROBE: Model 442A and 440A 
Detector, or 444A Untuned Probe (not in-  
cluded). 

PROBE TRAVEL: 10 cm. 
CAL19RATION: Metric. Vernier permits read- 

ing to 0.1 mm. Provision mode for use of 
diol indicator i f  desired. Diol indicator not 
included. 

LEVELING SCREWS: Provided on all legs. 
PRICE: $160.00 f.0.b. Palo Alto, California. 

-hp- MODEL 440A 
DETECTOR MOUNT 

I 

-hp- MODEL 8108 
WAVEGUIDE SLOTTED SECTIONS For use os detector mount for Model 442A 

Probe or os generol-purpose detector mount. 
RECOMMENDED FREQUENCY RANGE: 2.4 to 

12.4 kmc. 
DETECTOR ELEMENT: Not included; can use 

1N21 or 1N23 crystal, suitable 1/100 am- 
pere fuse, or Sperry 821 borretter. 

TUNING: Single stub. 
CONNECTORS: RF input is type N plug 

(UG-218/U); detector output i s  BNC iock. 
PRICE: $85.00 f.0.b. Polo Alto, Colifornia. 

-hp- MODEL 442A 
BROADBAND PROBE 

For r-f sampling of waveguide field or with 
Model 440A Detector Mount to obtain recti- 
fied output. 
RECOMMENDED FREQUENCY RANGE: 2.4 to 

For use with Model 8098 Carriage Assembly 
and Model 442A or 444A Probes. 

TYPES AND SIZES AVAILABLE: 
Model GBIOB: RG-49/U (2" x l"), 3.95 to 

5.85 kmc: uses UG-l49A/U flonaes. 
Model J8108: RG-50/U ( 1 W '  x %"I 5.85 

to 8.2 kmc; uses UG-344/U flanges.' 
Model HBIOB: RG-Sl/U (l 'h' '  x %") 7.05 

to 10.0 kmc; uses UG-Jl /U flanges.' 
Model X81OB: RG-52/U (1" x %"J 8.2 to 

12.4 kmc; uses UG-39/U flonges.' 
PRICE: Each 590.00f.o.b. PoloAlto,Californio. 

-hp- MODEL S810A 
WAVEGUIDE SLOTTED SECTION 

FREQUENCY RANGE: 2.6 to 3.95 kmc. 
WAVEGUIDE SIZE: For use with 3" x 1%'' 

size (RG-48/U). 
FLANGES: Provided with UG-53/U plain cover 

flanges. 
PROBE: Requires either -hp- Model 442A or 

444A broadband probe. (Not included.) 
PRICE: $450.00 f.0.b. Polo Alto, California. 

12.4 kmc. 
CONNECTOR: Output connector is o type N 

iock. 
DETECTOR: For rectified output, Model 440A 

Detector Mount must be used (not included). 
PRICE: $75.00 f.0.b. Polo Alto, Colifornio. 

-hp- MODEL 444A 
UNTUNED PROBE 

Untuned probe with self-contained crystal 
rectifier. 

RECOMMENDED FREQUENCY RANGE: 2.4 to 

DETECTOR: Modified 1 N26 crystal (included). 
CONNECTOR: BNC iock at detector output. 
PRICE: $50.00 f.0.b. Polo Alto, Colifornio. 

12.4 kmc. 

-hp- MODEL. 8068 
COAXIAL SLOTTED SECTION 

FREQUENCY RANGE: 3 to 12 kmc. 
RESIDUAL VSWR: Less than 1.04 below 8 

kmc, opproximotely 1.06 at  10 kmc, ap- 
proximotely 1.1 at  12 kmc. 

CONNECTIONS: Type N (one mole, one fe- 
mole) modified to provide low VSWR. 
Either end con be connected to lood. Male 
and female shorting connectors for use in 
impedonce measurements also provided. 

PRICE: $200.00 f.0.b. Polo Alto, California. 

DATA SUBJECT TO 

CHANGE wirnour NOTICE 

SUMMARY OF HEWLETT-PACKARD WAVEGUIDE TEST EQUIPMENT 
"S" j Coaxial I 3 8 d x  ll/aJd 

1 'Onn'l 2.6-3.95 kmc 

"G" 
2" x 1" 

5.95-5.85 km, 

"P" 

ADAPTORS 
Waveguide to Coax. 
Cover to choke flange 

G281A 
G290A 

J281A 
J290A 

H281A 
H290A 

I 
X281A I 
X290A j P290A 

ATTENUATORS 
Fixed 6,10,20 db 
Flap 25 db max. 
Calibrated 

f370BCC 
f375A 

J370BCD 
J375A 

S370BCD 
S375A 
S380A 

H485B2 X485B2 71 DETECTOR MOUNTS I 440A2 1 S485A1 G485BZ J485B2 

J530A 

~~~ 

FREQUENCY METERS 
Reaction Type I X530A 1 

SLOTTED SECTIONS I 
1 809B3 

' 
Carriage 
Slotted Waveguide 806B 
Slotted Waveguide Assembly 1 805A S810A 

809B3 
J8lOB 

809B3 
X8lOB 

809B3 
G8 1OB 

G840A 
G84 1 A 
G845A 

809B3 
H810B 

H840A 
H841A 
H845A 

WAVEGUIDE TEES 
Series 
Shunt 
Hybrid 

JMOA 
J841A 
J845A 

X840A 
X841A 
X845A 

P840A 
P841A 
P845A 

S840A 
S841A 
S845A 

TRANSFORMERS 
Slide-screw 
E-H 

G870A 
G88OA 

J870A 
J880A 

H870A 
H88OA 

X870A P870A 
XSSOA P88OA 

ADJUSTABLE SHORTS I 1 S920A H920A 1 X920A P920A 

X9 12A 

G92OA 

G910A 

J920A 

J910A 
TERMINATIONS I 1 

Low Power 
High Power I I S912A 

I S910A 

'For use with 821 barretter only. 
*For use with bolometer or crystal. 
3809B carriage mounts 806B and 810B sections. 

BROAD BAND PROBE: 442A; UNTUNED PROBE: 444A 
KLYSTRON POWER SUPPLY: 715A 
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