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UNITED STATES PATENT office 
wiLLIAM E. TRUMPLER, OF NEW YORK, N.Y., AssIGNOR. To WESTINGHOUSEELECTRIC 

I & MANUFACTURING COMPANY, A CORPORATION OF PENNSYLVANIA 
PIVOT STRUCTURE 

Application filed March 21, 1927. serial No. 177,024. 
My invention relates to pivot structures tion and of any suitable material, prefer 

utilizable for any desired purpose and it has 
particular relation to stable arrangements 
by which pivotal or oscillatory movement of 

is great amplitude may be obtained. . . 
In accordance with my invention a mecha 

nical connection, comprising resilient mem. 
bers disposed in intersecting planes and of 
great flexibility, is interposed between rela 

gotively movable parts or elements, whereby 
frictional resistance is entirely eliminated. 

Further, in accordance with my invention, 
the aforesaid resilient members are so de 
signed that the axis of Fotation or oscilla 
substantially coincides with the extension of 
a line in which the planes of the resilient 
members intersect. . . . . . 
... In accordance with one phase of my in 

: 20 vention, the aforesaid spaced resili - 
bers support a deflecting or oscillatings 
er co-acting with a suitable scale to indicate 
the magnitude of an observed quantity, Con 
dition, or the like. . . . . . . . 
My invention relates to a pivot structure 

of the general character disclosed in my pend 
-ing application, Serial No. 39,996, filed June 
27, 1925, and, in some respects, is an in 
provement over the disclosure of that appli 
silient members are of greater stability and 
are subjected to less strain, while, at the 
same time, permitting great amplitude of 
connected thereto. . . . . . . . . . . . . 

My invention resides in the structure or 
apparatus of the character hereinafter de 
scribed and claimed. - - - - 

... For an illustration of sc 
my invention may take, reference is to be had 

8 5 

to the accompanying drawing in which: 
Figures 1 and 2 are plan and side eleya tional views, respectively. of apparatus gon 

structed in accordance Wi 
45 Fig. 3 is a side elevational 

ratus of a modified form; and . . . . . 
Fig. 4 is a perspective view of the appa 

ratus shown in Fig. 3. . . . . . . . . . . 

my invention; 

In Figs 1 and 2 is illustrated a supporting 
so structure or base 1 of any suitable gonstrug 

cation in that the deflecting or bending re- base 1. 

movement of the relatively movable parts 

. . . . . . applieation 
me of the forms is . . . . . . . . . . . . . . . . . . . . . . . 

... When the device is at rest, the planes of the 
- members 3 should intersect in substantially 
a straight line and it is about this line that 
the moving system should rotate. When 

ew of appa 

side. -, - - - - - - 

such lengths unequal, the width of the longer 

ably, however, metallic in character. Car 
ried by the base 1, are the legs or standards 
2 so arranged as to be detachable therefron, 
or, and preferably, formed integrally there 

Each standard 2 serves as a support for a 
resilientinelnber 3 extending aeross the base 
1 in spaced relation thereto. The members 
8 may be secured to the standards-2 in any to -suitable manner, preferably, however, by 
fitting one end of each of said anembers 3 in 
a slot in a standard 2 and then soldering the 

: adjacent surfaces together. - - 
- a 5 tion of one of the movable parts or eleRaents. The members 3 should be of highly 'fe 

silient material and of such character that 
E. lay be flexed with relatively littleef 
fort, 

slike strips of spring steel, phosphor bronze, 
men- . . . . . . . . . 

oint 

Ordinarily, they should be thin, web 
or the like. - . . . . . . . . . . . . 

Each of the aforesaid members: 3, at its 
end removed from its Support 2, is prefer 
ably rec 

65 

Ved and soldered in a slot formed 
in a rod or lug 4 projecting from a disk or 
member 5 utilizable for actuating a pointer 
6 formed preferably integral therewith. 
The pointer 6, at its free end, coacts with, 

5 

or plays over, a scale formed, in the ex ample illustr ed, on an extension 1a of the 
For the purpose of oscillating or defleet 

ing the pointer 6, energy may be applied 
thereto in any Suitable manner. To this end, 
in the examp 
the disk 5 to the member 9, which may be 
operated in any suitable manner, such for 
texample, as that disclosed in my EEE 

r. 9, 

illustrated, a link 8 connects 

1927. Ser. No. 177,028, filed 

the members 3 are identical, one with the 
other, and when their dimensions are the 
same throughout the length of a member 
3 on one side of the aforesaid line should be 
the same as the length thereof on the other. 

fit is desirable to have Howey 
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arm of each resilient member 3 may be 
greater than the width of the shorter arm. 
This idea is illustrated in Figures 1 and 2 
wherein the length of any member 3, between 
the support 2 and the aforesaid line, in which 
the planes of the members 3 intersect, is 
slightly greater than the length of -said 
member 3 between said line and the rod 4. 

preferably adjacent the support 2. As a re 
sult, the axis of rotation is maintained, Sub 
stantially in coincidence with the aforesaid 
line. : - - ... . . . . 

When a force is applied to the disk 5 to 
deflect it in either direction, each of the mem 
bers 3 assumes a form simulating the arc of 
a circle. The clockwise movement of the 
disk 5 imparts similar movement to the rods 

24. The latter may have torsional flexibility 
but should be of relatively great stiffness 
sidewise. . . . . . . . . . . . . 
As illustrative of another of the various 

forms my invention may take, I have illus 
25 trated in Figures 3 and 4 a device generally 

the same as that of Figures 1 and 2 but em 
bodying U-shape resilient member 3a in lieu. 
of the straight resilient members 3. The 
members 3a are duplicates of each other and 

30 each has both arms of the Ulying in substan 
tially the same plane. When assembled, the 
planes of each of the members 3a should in 
tersect in substantially the same straight 
line, and it is about this line that the pointer 

356 should move. - ... . 
Although herein illustrated as embodied in 

a deflecting or indicating instrument, it is 
to be understood that my novel form of pivot 
structure is susceptible of other uses. For i 

ao example, in many arts, it is desirable to elimi 
nate, to the maximum extent, the friction de 
veloped between relatively movable parts, or 
to eliminate frictional surfaces entirely. The 

: device herein illustrated satisfies that need. 
45 When utilized in lieu of a frictional bearing 

surface, pointer 6 should be eliminated. 
Moreover, under such circumstances, it is de 
sirable that the disk 5 and the rods 4, on the 
One hand, and base 1 and members 2, on the 

50 other hand, shall be duplicates of each other. 
Ordinarily, it is desirable that three of the 

'resilient members 3, 3a, or equivalents, be utilized and that they be equi-distantly 
Spaced on the base or supporting member 1. 

55 However, it is to be understood that a greater 
or less number of such members may be pro 
vided and that they may be positioned on the 
Supporting base as desired. 

. I claim as my invention: . 
60 - 1. The combination with a member, of 

means for supporting said member for OS cillatory movement comprising a plurality of 
web-like, substantially U-shaped, resilient 
members disposed in intersecting planes and 

65 each freely assuming positions simulating 

1,757,604 

arcs of a circle upon movement of said de 
flecting member. - 2. Deflecting mechanism comprising spaced 
resilient members of substantially U-shape 
disposed in intersecting planes so as to croSS 
each other, a deflecting member carried by 
said resilient members, and means for lim 

bd 4. parting vibratory movement to said deflect 
Accordingly, the width of the longer arms 
of said member 3 is increased somewhat, 

ing member. . . . . . O 
3. Reflectingelist comprising spaced 

resilient mem 
disposed in intersecting planes, a deflecting 

5ers of substantially U-shape 

70 

5 

member carried by said resilient members and 
having its axis of rotation disposed substan 
tially in the line formed by said intersect ing planes and means for imparting yibra 
tory movement to said deflecting member. 

4. The combination with a supporting 

80 

member, of relatively non-flexible legs pro 
jecting therefrom and spaced substantially 
equal distances from a point thereon, indi 
vidual resilient, web-like members of sub stantially U-shape carried by individual legs 

85 

and crossing each other in a line passing Sub- . 
stantially through said point, a member car 
ried by said web-like members, and means for imparting oscillatory movement to said last 
named member. . . . . . . . . . . 

5. The combination with a supporting 
member, of relatively non-flexible legs pro 
jecting therefrom and spaced substantially 
equal distances from a point thereon, each of 

90 

95 

said legs being slotted in a direction extend 
ing towards said point, individual resilient, 
web-like members received by the slotted por 
tion of each leg and disposed in planes in tersecting in a line passing substantially 
through said point, and a member compris ing an indicating pointer carried by said 
web-like members. . . . . . . 

6. A pivotal structure comprising the con 
bination with spaced disc-like members dis 
posed in overlying relation, of an odd num: 
ber of adjacent resilient members disposed. 
in intersecting planes, each of said resilient 
members being secured at its ends to the re spective supporting members. 

7. The combination with - - - - a supporting 
member. and pivotally-movable deflecting 
element, of means for mounting said deflect 
ing element on said supporting member con 
prising, a plurality of resilient members dis 
posed in intersecting planes and crossing each 
other in non-intersecting parallel planes, each 
of said resilient members having substantiak ly the shape of a hollow rectanglehaving one 
of its sides removed, and each of said resil: 
ient members being secured at one end to said 
supporting member and at the other end to 
said deflecting element. . . . . . ." 

8. A pivoted structure comprising the cQm 
bination with spaced supporting and deflec: tion indicating members disposed in parallel 
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planes, of a plirality of resilient members dis 
posed in intersecting planes, each of said re- 130 
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silient members having substantially the 
shape of a hollow rectangle having one of its 
sides removed and each of said resilient mem 
bers being secured at its ends to said support 
ing and deflection indicating members respec 
tively. 
In testimony whereof, I have hereunto sub 

scribed m 
1927. 

SS 

y name this 15th day of March, 
WILLIAM E. TRUMPLER. 

  


