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UNITED STATES PATENT OFFICE 
2,427,019. 

INDICATOR OPERATING MECHANISM 
Charles W. Norwood, Caldwell, N.J., assignor to: 

Bell Telephone Laboratories, Incorporated, 
New York, N.Y., a corporation of New York 
Application April 6, 1946, Serial No. 660,264 

(C. 17-380) 6. Claims. 
1. 

This invention relates to signaling apparatus 
and more specifically to a manually operated 
indicating mechanism for use in So-called target 
acquisition apparatuS. 
The object of this invention is the provision 

of a mechanism of the type above referred to 
which will be simple, convenient to use and 
accurate in Operation. 
In the drawing, 
Fig. 1 is a front elevation view shown with a 

number of operating parts in vertical Section; 
Fig. 2 is a top assembly view shown With a 

number of operating parts in horizontal longi 
itudinal section and in non-operated position; 

Fig. 3 is a view similar to that of Fig. 2 but 
showing the operating parts in the operated 
position; 

Fig. 4 is a vertical sectional view taken on line 
4-4 of Fig. 3; and 

Fig. 5 is a detailed view shown with a number 
of operating parts in vertical section taken on 
line 5-5 of Fig. 2. 
In the indicating mechanism of this invention 

as best seen in Figs. 2 and 3, a manually operable 
shaft is mounted for rotational and longi 
tudinal movement in a bearing formed With a 
mounting plate f2 and in a bushing 3 which is 
held securely on another mounting plate f4 by a 
sleeve 5 closed at one end and having itS Open 
end screw-threaded for engaging a similarly 
screw-threaded portion at the end of bushing 3 
so as to effect a clamping action between the 
'shoulder portion of bushing 3 and the sleeve 
5, while a spring f6 housed in the sleeve 5 is 

tensioned against an end thrust bearing abut- - 
ting against this end of shaft for yieldably 
holding the latter in non-operated or retracted 
position as shown in Fig. 2. - 
On the bushing 3 is mounted for free rotation 

thereon a clutch element in the form of a disc 
8 formed with a hub portion and a gear 9 pro 

vided for a purpose which will be hereinafter 
described in detail. On the opposite end of shaft 

is mounted a knob O. and a gear 20, the latter 
having a hub portion 2 on which a clutch element 
in the form of a disc 22 is mounted for longi 
tudinal sliding movement under control of a 
toggle mechanism in frictional engagement with 
the clutch element f8 for rotating the latter and 
the gear 9 carried thereby upon the operation 
of shaft in a manner which will be hereinafter 
described in detail. - 
The toggle mechanism consists of two pairs of 

arms a--a and a l-a pivoted at one of their 
sends on the opposite ends of pins P and P best . 
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seen in Figs. 1, 2 and 3 extending through drilled 
holes in a square-shaped piece 33 fitted over the 
sleeve 2 and secured to the gear 20 by a number 
of Screws 34. Two pairs of yokes y-gy and yi-y 
best seen in Fig. 4 are pivoted at their middle 
length portions on rods S and S extending 
through drilled holes in a square-shaped portion 
34 formed with the hub portion of disc 22, the 
yokes g-gy and gi-y at one of their ends 
engage the rods R and R, which also serve as 
pivots for the arms a-c, and a -a, respectively. 
The opposite ends of yokes y-y and yi-y 

are provided with elongated-shaped openings 
engaging a common rod Dextending through an 
elongated opening in the square-shaped portion 
34 which as above mentioned is formed with the 
hub of clutch disc 22 and through a slot in the 
sleeve 2 of gear 20 in press fit engagement in a 
drilled hole in the shaft f while two springs 35 
and 36 are hooked to the opposite ends of rods 
R, and Rd to yieldably hold the clutch element 22 
engaged or disengaged with its cooperating clutch 
'element 8 depending upon the longitudinal posi 
tion of shaft , and end thrust bearing 37 being 
-disposed between the end of the hub of clutch 
disc 8 adjacent the gear f9 and the mounting 
plate 14 for reducing the friction therebetween 
following the engagement of clutch element 22 
With clutch element f8 by the tension of springs 
35; and 36 following the longitudinal movement of 
Shaft - preparatory to rotating these elements. 
The rotation of clutch element f8 is effective to 

actuate a support 28 against the tension of a two 
way effective retractile 4) through the engage 
'ment of gear 9 with a gear rack 38 formed with 
such support depending upon the direction of 
rotation of shaft for moving a hair line 27 
carried by support 28 in juxtaposition to the 
Screen of a cathode ray tube CRT, this spring 
being coiled on a guiding rod 4 having its oppo 
site ends fitted with a press fit adjustment into 
-drilled holes in the arms 3 and 3 of a support 
32 best seen in Fig. 1 secured to the mounting 
plate 4 by a number of screws, while bushings 
as 42 and 43 mounted on guiding rod 4 are each 
provided with an enlarged portion cooperating 
with the prongs F and Ff formed with the hair 
line support 28 to serve as stops for the support, 
for normally positioning the hair line 27 at the 
center of the cathode-ray tube. 
Rotation of gear 20 is effective to rotate a gear 

23 keyed on the armature shaft 24 of a Selsyn 
generator 25. When shaft is operated longi 
tludinally, rotation of gear 2G is effective to rotate 
shaft 24 according to the position of the signals 
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appearing in the cathode ray tube as indicated by 
the hairline 27 in relation to the position of these 
signals on the screen of the cathode ray tube. 
Support 28 is mounted for sliding movement on 
a vertically disposed guiding rod 29 secured at 
both ends to the arms 30 and 3 of the Support 
32 and is guided at its free end by a bar 29Y 
secured to the plate 4 as shown in Figs. 1, 2 
and 3. 

In a typical example of Operation of the indi 
cating mechanism of this invention a manual 

O 

rotational movement of the shaft if and gear 
20 keyed thereon by the pin D is effective to rotate 
the gear 23 keyed to the shaft 24 of a Selsyn 
generator 25 for transmitting a signal to other 
apparatus, not shown, as indicated by the opera 
tion of the pointer ac on its cooperating scale acf: 
best seen in Fig. 1. A manual longitudinal move 
ment of the shaft in the hub 2 of gear 20 
and in its supporting bushing 3 against the ten 
sion of retractile spring 16 from the position 
shown in Fig. 2 to the position shown in Fig. 3 
causes the pivotal movement of yoke members 
y-sty and yi-y? to a point wherein their pivotal 
center on rods S and Sl, pass beyond the center 
of rods R and R as to permit the tension of 
springs 35 and 36 to continue the movement 
of the clutch 22 for frictionally engaging the 
latter with its cooperating clutch element f8 in 
dependently of the manual continued longi 
tudinal movement of shaft and that of the 
pin-D carried thereby within the limits defined 
by the length of the groove formed in the hub 
portion of clutch 22 which is thus held in fric 
tional engagement with the disc 18 with a pres 
sure determined by the tension of springs 35 
and 36. 
The turning operation of shaft it by the 

manually operable knob to following the opera 
tion of this shaft from the position shown in 
Fig. 2 to the position shown in Fig. 3 is effective 
to rotate the disc clutch element 8 and thereby 
the gear 9 meshing with the rack portion 38 of 
support 28 for slidably moving the latter along 
the guiding rod 29 and bar 29Y for positioning 
the hairline 27 carried by the support in registry 
with the signals appearing on the cathode ray 
tube above or below its center line as the case 
may be and is simultaneously effective to rotate 
the gear 23 keyed on the shaft 24 of the Selsyn 
generator 25 thereby transmitting a correction 
in the signal originally transmitted as indicated 
by the operation of the pointer ac on its cooperat 
ing stationary dial ac? in relation to the hair line 
movement from the center line of the cathode 
ray tube to a position on its screen corresponding 
to the signal appearing thereOn. 
What is claimed is: 
i. In an indicating device for a target acquisi 

tion apparatus, said device comprising a pair of 
supports, a shaft mounted for longitudinal and 
rotatable movement on said supports, a Selsyn, 
generator operated by the rotary movement of 
said shaft, a cathode ray tube, a hair line, a. 
mechanism for moving said hair line in juxta 
position to the screen of said cathode ray tube, 
said mechanism comprising a normally disen 
gaged clutch, means operable upon the longitudi 
nal movement of said shaft for engaging said 
clutch, and means actuated by the rotary move 
ment of said shaft following the engaging move 
ment of said clutch for moving said hair line on 
said screen for indicating the position of the sig 
nal appearing on said cathode ray tube in rela 
'tion to the operation of Said generator. 
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4. 
2. In an indicating device for a target acquisi 

tion apparatus, Said device having a cathode ray 
tube, a movable hair line associated with the 
screen of said cathode ray tube, a Seisyn gen 
erator, a gear keyed on the armature shaft of said 
Sesyn generator, a scale for Said generator, a 
pointer carried by said armature shaft cooperat 
ing with the scale for indicating the operation 
of said generator in relation to the position of said 
hair line on the screen of said cathode ray tube, 
a mechanism for moving said hair line in juxta 
position to said Screen and at right angles there 
to, said mechanism comprising a shaft mounted 
for rotationai and longitudinal movement, a pair 
of normally disengaged clutch elements, a gear 
keyed on said shaft for actuating the armature 
shaft of said generator, said gear having a hub 
portion for mounting one of said clutch elements, 
a Support for said hair line having a gear rack 
portion, a gear carried by the other of said clutch 
elements engaging said gear rack for moving said 
hair line in juxtaposition to the screen of said 
cathode ray tube following the longitudinal 
Jmovement of said shaft for engaging said clutch 
elements. - 

3. In an indicating device for a target acquisi 
tion apparatus, said device comprising a manual 
ly operable shaft, a pair of supporting plates, a 
bushing secured to one of said plates serving as 
a bearing for said shaft, a clutch element mount 
ed for free rotation on said bushing, an end 
thrust bearing disposed between said plates and 
the hub portion of said clutch element, a gear 
carried by the hub portion of said clutch element, 
a Cathode ray tube in the apparatus having a 
hair line, a Support for said hair line, a mecha 
nism for actuating said support, said mechanism 
comprising a gear rack carried by said support 
engaging the gear carried by the hub portion of 
Said clutch element, a gear having a hub portion 
mounted for rotation with said shaft, a clutch 
element mounted for longitudinal movement on 
the hub portion of said gear, a toggle mechanism. 
operable upon the longitudinal movement of said 
shaft for engaging the second-mentioned clutch 
element with the first-mentioned clutch element 
for operating said hair-line support simultane 
ously with the operation of the second-mentioned 
gear by the rotation of said rotatable and longi 
tudinally movable shaft, and a Selsyn generator 
actuated by the rotation of the last-mentioned 
gear. 

4. In an indicating mechanism for a target ac 
quisition apparatus, the apparatus having a 
cathode ray tube and a Selsyn generator, a Sup 
port, a hair line mounted on said support for 
movement relative to the screen of said cathode 
ray tube, a scale for the generator, a pointer 
mounted on the generator shaft for movement on 
the scale, a shaft arranged for movement in two 
directions, a mechanism movable in one direction 
of said shaft for actuating said pointer but in 
effective relative to said hair-line Support, and 
means for operating said shaft in the other di 
rection to render said mechanism effective to 
operate said hair-line support simultaneously 
with the operation of said pointer for indicating 
the position of the signal appearing on said cath 
ode ray tube in relation to the operation of said 
generator. 

5. In an indicating mechanism for a target ac 
quisition apparatus, Said apparatus having a 
cathode ray tube and a Selsyn generator, a hair 
line movable in juxtaposition to the screen of 
said cathode ray tube at right angles thereto, a 
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scale for the generator arranged in an arcuate 
rOW, a pointer mounted on the generator shaft 
for movement in juxtaposition to the scale, and a 
manually operable mechanism for actuating said 
pointer and said generator independently of said 
hair line and in conjunction therewith following 
a movement of said mechanism ineffective rela 
tive to Said hair line and said pointer. 

6. In an indicating mechanism for a target ac 
quisition apparatus having a cathode ray tube 
and a Selsyn generator, a hair line mounted for 
indicating the position of the signal appearing 
On the cathode ray tube, a pointer mounted on 
the armature shaft of the generator, a scale co 
Operating With Said pointer for indicating the an 
gular position of said shaft relative to the posi 
tion of Said hair line on the cathode ray tube, 
a mechanism for actuating said hairline and said 
armature shaft, said mechanism comprising a 
mounting plate, a bushing secured at one of its 
ends to said plate, a shaft having one end jour 
naled in said bushing, another plate having 
means for supporting the other end of said shaft, 
a gear mounted on said shaft having a hub por 
tion extending from the second-mentioned plate 
to the free end of said bushing, a manually op 
erable knob keyed on said shaft for imparting 
rotational and longitudinal movement to said 
shaft, a retractile spring for normally yieldably 
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holding the second-mentioned shaft in non-op 
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erated position, a clutch element mounted for ro 
tation on said bushing having a gear, a Support 
for said hair line having a gear rack portion 
meshing With Said gear, a clutch element mounted 
for sliding movement on the hub of the first 
mentioned gear, a spring actuated toggle mecha 
nism controlled by the longitudinal movement of 
said shaft operable for engaging said clutch ele 
ments, means actuated by the rotation of the gear 
carried by said clutch element for moving said 
hair line for indicating the signal received on the 
cathode ray tube, and a gearing actuated by the 
rotation of said manually operable shaft for ac 
tuating said Selsyn generator and said pointer in 
juxtaposition to its respectively associated scale, 
Said retractile Spring Operating said toggle mech 
anism for disengaging said clutch elements foll 
lowing the release of the manually operable knob 
by the operator. 

CHARLES W. NORWOOD. 
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