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ABSTRACT OF THE DISCLOSURE 
A microwave phase shifter wherein a carriage is mov 

ably mounted within an outer housing which has input 
and output connectors fixed to opposite walls thereof. 
A first flexible, conductive tape extends from the input 
connector around a series of guide rollers and onto a 
takeup spool mounted on the carriage. Similarly, a 
second flexible, conductive tape extends from the output 
connector around a second series of guide rollers and 
onto a second takeup spool. Two of the guide rollers are 
spring biased toward one another so that the two tapes 
are held into contact with one another to form a com 
plete transmission line between the input and output con 
nectors. Movement of the carriage in one direction within 
the housing unrolls portions of the tapes from their re 
spective takeup spools and increase the effective lengths 
of the transmission line and hence change the phase shift 
between the input and output connectors. Movement of 
the carriage in the opposite direction provides the op 
posite effect. Additionally, a pair of resilient contact clips 
are provided to ground the trailing ends of the tapes one 
quarter wavelength from the contact point between the 
tapes to isolate the trailing tapes from the line. 

GOVERNMENT CONTRACT 
The invention herein claimed was made in the course 

of, or under contract with the United States Army. 
BACKGROUND OF THE INVENTION 

Field of the invention 
The invention relates to a mechanical device for shift 

ing the phase of a microwave signal. In certain circuit 
applications, it is necessary to provide a precise amount 
of phase shift between an input and an output terminal; 
for example, in the balancing of a phase-sensitive bridge 
or in phasing a plurality of microwave antennas. Con 
currently, the phase shifter should not introduce losses or 
attenuation into the circuit. 

Description of the prior art 
In the past, a number of different mechanical phase 

shifting devices have been devised, most of which employ 
a movable contact which may be physically displaced 
along a section of transmission line connected between 
an input and an output terminal. The movable contact 
enables signals of varying phases to be extracted from 
different points of varying displacement along the line. 
However, most of these prior art adjustable transmission 
lines have proven unsatisfactory in that the movable con 
tact invariably becomes noisy and erratic in operation 
after a period of use. 

SUMMARY OF THE INVENTION 

In one embodiment of the invention, a microwave 
phase shifter is contemplated wherein a pair of flexible 
conductors extend from input and output terminals, re 
spectively, to separate takeup spools. The two conductors 
are in adjustable conductive engagement so that the length 
of the transmission path formed between the terminals 
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may be varied to shift the phase of microwave signal 
from input to output. More particularly, means are also 
provided for grounding the conductors at a distance of 
one quarter wavelength, at the frequency of operation, 
from the point of conductive engagement to isolate the 
trailing ends of the conductors from the transmission path. 

BRIEF DESCRIPTION OF THE DRAWING 
The nature of the present invention and its various 

advantages will appear more fully by referring to the 
following detailed description in conjunction with the ap 
pended drawing, in which: 

FIG. 1 is a top view of a mechanical phase shifter 
constructed in accordance with the invention; 

FIG. 2 is a sectional view taken along the lines 2-2 of 
FIG. 1; and 
FIGS. 3a and 3b are schematic representations of the 

electrical characteristics of the phase shifter shown in 
FIG. 1. 

DETALED DESCRIPTION 

Referring to FIG. 1, the phase shifter includes a 
metal outer housing 11 having an input coaxial connector 
12 and an output coaxial connector 13 mounted on op 
posite sides thereof. The connectors 12 and 13 are of the 
standard coaxial, bayonet type and have their outer con 
ductors electrically joined to the housing 11. When input 
and output coaxial transmission lines are coupled, re 
spectively, to the connectors 12 and 13, the outer con 
ductors of the transmission lines are electrically joined 
through the metal housing 11. The housing and outer con 
ductors of the transmission lines are usually electrically 
grounded. 
The opposed inner walls of the housing 11 carry a pair 

of inwardly projecting tongue portions 14 and 15 ex 
tending the length of the walls. A movable metal carriage 
16 is slidably mounted within the housing 11 by a pair 
of grooves along its edge (not shown) which mate with 
the tongues 14 and 15. A threaded shaft 7 is rotatably 
attached to the carriage 16 at one end by a joint 18 
and extends through and threadably engages one wall of 
the housing 11. The threads of the shaft engage threads 
in the housing so that rotation of the shaft 17 by means 
of a handle 19 reciprocates the carriage 16 along the 
tongue guideways 14 and 15 of the housing 11. 
The movable carriage 16 has rotatably mounted, with 

in recessed portions thereof, two sets of primary tape guide 
rollers 21, 22, and 23, 24. The carriage also rotatably 
mounts two pairs of secondary tape guide rollers 25, 26 
and 27, 28, two bottom rollers 36 and 38 and two tape 
takeup spools 31 and 32. Each of the rollers is preferably 
made of an insulative material such as "nylon' or 
“Teflon. 
The inner conductor of the input connector 12 is con 

nected to one end of a first flexible conductor which may 
comprise a conductive solid metal tape 33. However, be 
cause of the difficulty in finding a solid metal tape which 
is both strong and very flexible, the tape preferably com 
prises a strip of flexible insulative material such as poly 
ethyleneterephthalate, sold under the trade name “Mylar,” 
both surfaces of which are covered with a conductive 
layer of metal foil. The conductive layer is electrically con 
tinuous on both sides of the tape. The tape 33 is passed 
from the inner conductor of the connector 12 through a 
block of insulating material 35, around the two primary 
guide rollers 21 and 22, over the bottom roller 36, around 
the two secondary guide rollers 26 and 25 and is fastened 
to the takeup spool. 31. The takeup spool 31 is spring 
biased (by means not shown) to maintain a constant, uni 
form tension on the tape 33 and hold it in engagement 
with the guide rollers regardless of the position of the 
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of said pair of rollers and having the trailing end 
thereof wound upon said first takeup spool in a di 
rection to maintain tension upon said conductor; 

a second flexible conductor extending from the inner 
conductor of the output coaxial terminal over the 
second roller of said pair of rollers and having the 
trailing end thereof wound upon said second takeup 
spool in a direction to maintain tension upon said 
conductor, said spring biased rollers urging said first 
and second conductors into physical engagement to 
form a conductive signal transmission path between 
said input and output terminals; and 

means for reciprocating said carriage within said hous 
ing to vary the point of physical engagement between 
said first and second conductors and thereby vary 
the length of the conductive signal transmission path 
between said input and output terminals to shift the 
phase of a microwave signal between said input and 
output terminals. 

5. A device for shifting the phase of a microwave signal 
as set forth in claim 4 which also includes: means con 
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ductively coupled to said carriage for conductively en 
gaging both said first and second conductors at a point 
spaced one quarter wavelength at the frequency of opera 
tion from their point of engagement between said spring 
biased guide rollers to isolate to the trailing ends of said 
conductors from said conductive signal transmission path. 

6. A device for shifting the phase of a microwave signal 
as set forth in claim 4, wherein: said first and second con 
ductors comprise flexible, conductive tapes. 
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