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Patented Oct. 10, 1933 

UNITED STATES PATENT oFFICE 
CENTRIFUGALTACHOMETER 

Fred G. Schweisthal, Chicago, III, asignor to 
. Stewart-Warner Corporation, Chicago, III, a . 

corporation of Virginia . . - 
: Application August 3:1, 1931. serial No. 560,815 

1929,537 

3 Claims. (C). 264-15) 
The purpose of this inventionisto provide an 

improved construction of an instrument for in 
dicating rotary Speed,-number of revolutions per. 
minute-of a rotary Shaft, obviating certain 

character hitherto inuse. ... . . 
The invention consists in the elements.and 

features of constructionshown and described as 
indicated in the claims. º 
. In the drawings: - . . . . . . . . . . . . . 

º Figure 1 is a face view 
bodying this invention. . . . ... - - 

vation of the Same with an enclosing member of 
15 the case removed for disclosing the interior 

- mechanism. . . . Figure 3 is a section at the line 3-3 on Fig 
ure. 2. . . . 

20 mech 
removed from the casing: ... . . . 

Figure 5 is a section at the line 5-5 on Fig 
ure 4. . . 3: . lºs . . . . . . 

Figure 6 is a section at the line 6-6 on Fig 
25 ure 5. . . . . . . . . . . . 

Figure 7 is an elevation looking in the direc 
tion of the arrow 7 on Figure 5. . . 

Figure 8:is an enlarged, detail portion of Fig 
ure 5. . . . s - º ... 

30 - Figure 9is 
ure 3. . . . . . . . . ... - 

Figure 10is a section at the line 10-10 on Fig 
ure8. . . . . . . . . . . . . Referring to the drawings in detail: 
The instrument comprises a casing comprisinga 35 main body member, A, inandon whichother cas- th driving shaft, 20.° . . ing parts of themechanism aremounted, including 

a frontbezel member, Al, for carrying the trans 
parent front plate orshield, a, and the-gradu 

40 ated dial orface plate, B, and a rear closure 
member, Aº, in cup form arranged to telescope 
over the mainbody member, A, asmay be under stood from Figure 3. 

45 a º s 

is, each point indicating one hundred revolutions 
per minute more than the last preceding point 
in the graduated circle reading in clockwise di-. 
rection in which the index hand, D, is rotated, 

50 by increase of speed of the mechanism. 20 is a 
drivingshaft journaled at 21 in the casing mem 
ber, A, and arranged, asseenat 203, for coupling 
atitis outer end to the shaft of the mechanism 
whose rotary Speed is to be indicated. At its 

55 inner end the shaft, 20, carries a driving gear, 

of an instrumentº em sponding in form and dimensions to the cross 
Figure 2 is a magnified rear or inner side ele-.head, 26. . . . . . . . . . . . . . . . . . . . 

The cross heads, 26 and 27a, have.their corre 

Figure 4 is an elevation of a portion. of the. 
mechanism Seen in like elevationin Figure 2 

a section at the line 9-9 on Fig 

The dial orface plate is graduated for indi-. cating revolutions per minutein hundreds, that 42,to step it on the plate, 40, and Space the 

22, meshing with a driven gear pinion, 23, on the 
shaft, 24, of the centrifugal unit indicated.in 
totality by reference: character, E. This cen 
trifugal unit is of conventional. construction as " 

5 defects in and objections to constructions of this to its centrifugal features, comprising a cross 60 head, 26, which is split for clamping, rigidly on 
the shaft, 24, adjacent the upper end bearing 
of said shaft, and a sleeve member, 27, slidingly 
journaled on the shaft, 24, adjacent ande above 
the gearpinion, 23. The sleeve, 27, is furnished 65 
at:its, upper, end With a cross head, 27, corre 

sponding ends connected at opposite sides of the 70. 
shaft bytogglelinks, 28,28, thetwolinks ofeach toggle being pivotally connected together atone 
end, with the pivots carrying the centrifugal. 
weights, 30, 30; at the oppósite ends respectively 
the links are pivotally connected to the: cross 
heads. A compression spring, ".31, coiled fabout 
the shaft, 24, between the two crossheads reacts 

75 

between said cross heads for holding them nor 
mallyspaced apart to the limit of the toggle link . 
connections described. . . . . ... ... 80 
The sleeve, 27, carries at the lower endº spaced 

downwardly from the cross head, 27a, a collar, 
29, drive-fitted on the sleevesoras to be rotated 
.therewith, and said collar; has at the Supper Ledge 
a transaxial flange, 29º, whose upper. surfacelis. 
flat directly transverse to the axis of the shaft, 

85, 

24. This flange constitutes the means of oper 
.ating the index hand, D, inaccordance With the 

centrifugal movement of the weights of the 
centrifugal unit, and thereby inaccordance with 90. 
the rotary speed of the shaft, 24, and the initial 
Themechanism by which this flange actuate «& 

the index hand, D, Willinowbe described. Fór mounting the mechanism there is provided a 95 mounting frame structurecomprising a plate, 
40, secured at opposite endstoºthemain casing 
member, as seen at 41,41, anda bracket plate, 
42, flexed at its opposite ends, as seen at:42*, 100 °. 

intermediate part ofits lengthoffrom the plate, º 
40. . . . . . . . . . . . . . . . . . . . . . . 

Journaled in the bracket plate, 42, and having a stepped bearing, asseen a 44, in the plate,40, 
is aspindle, 50, of the index hand, D. A smal 105 
gear, 51, on this spindle back of the mounting. 
plate, 40, meshes with and is driven by agear, 
52, ona shaft,53, journaledin the plates, 40 and 
42, and having adjacent the plate, 42, a gear, 54. 
Pivotallymounted on the bracket plate,42, atthe ll0 

  

  



2 
rear Side thereof, is a lever element, indicated 
in totality by reference character, F, the pivot 
member, 55, of this lever member, rigid with 
said lever member, as hereinafter described, be 
ing journaled in both plates, 40 and 42, and 
extended between them, and having rigid With it 
adjacent the plate, 42, and in the plane of the 
gear, 54, a sector gear, 56, meshing with said gear, 
54, and of arcuate extent for giving the Spindle, 
50, one-and-a-quarter revolutions for carrying 
its index hand around the entire dial, and also 
dimensioned for encountering a suitable stop on 
the bracket plate, 42-as the flexed end part, 
42*-for limiting the gear-train-and-index 
hand-actuating swing in the direction for giving 
the index hand its anti-clockWise movement; 
that is, in the direction toward the Zero position 
of the index hand. 
The lever unit, F, comprising two lever mem 

bers, 70 and 71, associated, as hereinafter de 
scribed, carries at one end, fixed on the lever 
member, 70, a pivot stud, 57, which projects 
toward the shaft, 24, paralel to the flat face 
of the flange, 29º; and Said lever member car 
ries pivotally on the pivot stud, 57, at said end 
a shoe, 58, having a flat face, as seen at 58a, for 
bearing on said flat face of the flange. 
Aspiral spring, 60, attached at its inner end 

to the spindle, 50, of the index hand, D, is at 
tached at its outer end to a stud, 40º, carried 
by the plate, 40, Said Spring being coiled in the 
direction for reacting on the spindleto resist the 
rotation of the index hand in clockwise direc 
tion awayfrom the position at Which the sector 
gear, 56, is Stopped on the bracket end, 42*, as 
above mentioned, corresponding to a rest position 
of-the index hand. : 
Upon considering the construction as thus far 

described, it may be recognized that actuation 
of the centrifugal unit, causing the Sleeve, 27, to 
slide along the Shaft, 24, a Varying distance, ac 
cording to the rotary Speed of the Shaft, 24, de 
rived through the intermeshing gears, 22 and 23, 
from the inleading shaft, 20, enables the flange, 

45 29º, encountering and engaging the shoe, 58, to 
rock the leyer unit, F, anditsirigid pivot member, 
55, causing the sector gear 56, to actuate the 
remainder of the gear train which connects said 
sector gear with the spindle of the indexhand, D, 
forrotating said index hand over the graduated 
dial, , , 
At this. point, for understanding the adjust 

ment for calibration hereinafter described, it is 
noted that of the lever unit the arm to which 
movementis communicated from the centrifugal 
unit, sometimes hereinafter referired to as the 
actuated arm of the lever, consists of the parts, 
70 and 71, extending from the pivot member, 
55, to the shoe, 58; and that the sector gear, 
56, constitutes an actuating arm of the lever 
unit, being the part by which the movement de 
rived from the centrifugal unit is communicated 
to: the registering element. 
And upon consideration it will be recognized 

that With proper calibration, involving adapta 
tion of the spring. reaction to the mass of the 
centrifugal Weights, and the adaptation or ad 
justment of the lever member as to the efective 
length of the lever arm carrying the shoe, 58, 
the resulting speed indication may be rendered 
correct for indicating the rotary speed of the 
inleading shaft, 20. 

It Willibe understood that the adaptation of 
the Spring reaction to the mass of the centrifugal 

75 Weightsis closely'approximated in the original. 

10 

15 

20 

55; 

70. 

1,929, 

ge2r train. 

apart. 

537 

designing of the construction bygood engineering 
judgment and experience; and that the correc 
tion of calibration, for Which provision must be. 
made by adjustability of some elements of the 
structure, will be concerned with only a rela 
tively Small inaccuracy of Speed indication, 
vihich may accordingly be córrected by a com 
paratively Small change in the leverage between 
the centrifugal actuated member, 298, of the 
centrifugal unit and the index-hand-actuating 

The provision for Such leverage Will 
noy be described. 

Referring to Figures 4 and 5, this lever unit 
maybe seen to comprise the two lever members, 
70 and '71. The member, 70, is lodged directly 90. 
Upon the Outer Surface of the bracket member, º 
42, and is connected, as hereinafter described, 
With the pivot member, 55, Which extends 
through said bracket member; and said lever 
member, 70, has at the end opposite the shoe 
carrying end of the lever unit a transversely pro 
jecting lug or flange,708. The lever member, 71, 
is formed With a transversely projecting lug or 
fiange, 713; and this latter lever member is se 
curedirigidly, but, adjustably, las and for the pur 
pose hereinafter described, on the pivot, 55, With 
the flange, 7la, extending to Ward the Web of the 
lever member, 70, parallel to and inward with 
respect to the pivot from the flange, or lug, 70a. 
A screw, 70º, having a groove, 70d, and engaged 105 
thereby With the flange, 70°, asseen at the slot, 
70e, is screved into the flange, 71, for adjusting 
the two lever members, 70 and 71, longitudinally 
of each other for varying the efective length of 
the operating arm of the lever unit by varying (19 

80 

85 

95 

100 

the distance from the lever fulcrum,-the pivot, 
55-to the pivot Stud, 57, on Which the shoe, 58, 
iS Carried. M 

Upon consideration of the construction de 
scribed, it Will be recognized that change of 15 
length of the operating arm of the lever unit 
has no efect upon the position of the indexhand 
at the stage of rotary speed of the centrifugal 
unit, at Which the memberº 29, by its fdange 
29a, encountering the shoe, 58, has rocked the 1.20 
leverto a position paralel with the face of said 
flange; and for the adjustment for calibration 
to render the indication at the dial at this stage 
correct-that is, in agreement With a master 
instrument of like construction,-there must be 125 
provided means for adjusting the index-hand 
operating gear train with respect to the lever, 
whose pivot member, 50, is the initial train act 
uating element. . . 
The construction for this purpose Will now be 

described: Referring to Figures 3 and 5, the 
pivot member, 55, of the lever unit, F, which 
pivot member carries rigid with it the gear, 56, 
by which through the gear train, 54, 52, 51, the 
index hand is actuated against the reaction of 135 
the spring 60, is drive-fitted in a bushing ele 
ment, 72, located on said pivot member, 55, be 
tween the lever members, 70 and 71, and inci 
dentally serving to Space these lever members 140 

On the upper side of the lever member, * 
71, there is lodged flatly a lever member, 73, 
which is keyed fast to the bushing, 72, by means 
of a slotted hub projecting from the upper end 
of the bushing through the lever member, 71, as 145 
seen at723 in Figure 8. Said lever arm member, 
73, is further secured to the bushing by a headed 
screw, 74, set through the lever arm member, 
73, and extending through an arcuate slot, 71º, 
in the lever member, 71, and adapted to be set 150 

30 



for clamping the lever arm at adjust 
It Wilbe understood from th. a 

the part, 73, can be adjusted about thetaxis of 
- hearcuate 

slot, 71º, thereby rotating the bushing, 72, the 

within the range of the slot. ° º 
his description that 

the pivot, 55, Within the range of the 
sector gear shaft or pivot, 55, and the sector 
tating the shaft, 50, of the index hand, a 

10 

15 

20 

25 

through the angle necessarytoset the hand at 

gear, 56, through a substantial angle, an 
which the inner end of the spring, 60, is sec 
the proper, point of the dial for indicating the 
Speedinaccordance with a master instrument. 
For the adjustment of the lever arm, 73, as 

described, it is formed at the end which is ex 
tended beyond the edge of the lever member, 71, 
With a lug or flange,73º, which projects toward 
the plane of the lever member, 70; and the lever 
member, 71, has a corresponding and cooperat 
ing lever arm, 71b, along whose edge the flange, 
71º, above mentioned, is continuous, projecting 
toward the plane of the lever member, 70. Ahead 
ed screw, 75, rotatably engaged with the flange, 
71a, and screwed through the flange, 73, has 
coiled about it, interposed between the flanges, 
71b and 733, a compression spring, 76, which 

30 

35 

reacts for holding the lever arm, 73, stressed away 
from the lever arm, 71º. . 
The slotted head, 75a, of the screw, 75, affords 

means by which the operator can adjust the 
screw, 75, and the lever arm, 73, for the purposes 
for which such adjustmentºis provided. 
Assuming that in the original set-up of the 

apparatus at rest position of all the parts, With 
the index hand held at zero position by the re 
action of the spring, 60, that reaction causes 
the lever unit, 70, 71, to be swung about the axis 
of the pivot, 55, carrying the shoe, 58, into en 
counter With the disk, 29º, and that upon con 

40 

45 

-50 

55 

necting the device with a shaft whose rotary speed 
isto be indicated, change ofrelation between the 
centrifugal action and the resistance thereto is 
necessary for calibration to obtain correct speed 
indication, it will be recognized that Such change 
may consist in adjustment of the efective length 
of the operating arm of the lever unit, as above 
described, for greater or less angular movement 
of the index hand from a given amount of cen 
trifugaly-caused movementº, of the flange disk, 
29 a. -. - - 

From this description it may be understood 
that in the process of adjustment for correction 
of calibration the operator connects the instru 
ment with a power-driven shaft controllable as 
to speed, Which is also connected with the shaft 
of an identically constructed master instrument, 
and regulates the speed of the power shaft to that 
at Which the lever of the master. instrument 

60 

70 

stands paralel with the operating face of the 
part, 29º; and while both instruments are run 
ning the operator adjusts the lever of the instru 
ment to be calibrated, by means of the screw, 75, 
as above described, to a position paralel with the 
operating face of the part, 29a; and While the 
parts are in that position the operator may ap 
ply the index hand to the spindle of the instru-. 
ment whose calibrationis being corrected, at the 
position on the dial corresponding to that of the 
indexhand of the master instrument. 
The speed of the power shaft being now in 

creased to any desired maximum indicated on the 
master instrument, the operator, by means of 
the Screw,70º as described, adjusts the lever arm 
as to efective length, to bring the index hand 
to position on the dial agreeing with that of the 

1,929,587 
sition indexhand of the master instrument: Thus the speed indication being rendered soclosely ap 

proximated to correctness asto be substantially 
correctin agreement with the master instru-. 
ment at two quite Widely separatedspeedswil 
necessarily bé similarly substantially correct in 
agreement with the master at all speeds. 
An important feature of the construction as 

described consists in the provisión of the shoe, 
affording by its flat face,58º, an éxtended 

area forºbearing on the flange, 29; said shoe. 
being pivotally carried so that the flat facetat 
al times: maintains flat seating on the flange, 
298, rendering minimum the wear of both parts 
dueto sliding. . . . . . . . . . . . 
A further important feature consists in the 

selection of the materials for these two slidingly 
cooperating parts which are-adapted to thus co 

80 

85 

90 

operate Without necessity for lubrication. This . 
is efected by making the flange member, 29º, . 95 . 
of stainless steel with the flat face highly fin 
ished as by polishing, and making the shoe, 58, 
ofa lead and copper alloy, the leadº serving for 
dispensing with lubrication, and the copper by 
its high thermal conductivity, tending to pre 
vent heading resulting from the limited friction. 

g parts made of the mate of the two cooperati 
rials Stated. : " ...;... . 
The importance of the adjustment described 

efected by the part, 73, rotating the pivot stud, 

100 

105 
55, and the connected gear train, maybe under 
stood upon considering that this adjustment is. 
equivalent to raising and lowering the centrifu 
gal unit or the element, 29º, thereof with respectº 
to the registering unit, and the lever unit, F, 
thereof, or, the centrifugal unit with the part, 
29º, being lunchanged in position, the adjustment 

center of the entire assembly which comprises 
the pivot stud, 55, and the shoe-carrying lever 
elements and shoe,58. 

I: Clain: .. . ..." . 
1. A shaft speed-indicating instrument having. 

a centrifugally actuated element and a speed 
indicating element, and lever means communi 

110 

described is equivalent to adjustment of the 

120 
cating movement from the centrifugally actuated : 
element to the speed-indicating element, said 
lever means comprising a lever unit having an 
actuated lever arm and an actuating lever arm 
having a pivot-in-common constituting the pivot 
of the lever unit, Whereby Said lever arms, are 
angularly adjustable: relatively to each other, 
Said manually operable means comprising means 
for holding Said two arms at positions to which 
they are progressively adjusted, and additional 
means for securing said arms rigidly together 
in angularly adjusted relation, said means being 
manually accessible and adapted for manual op 
eration to efect said adjustment while the in 
strumentis running for centrifugal actuation of 
the registering element. 

2. A shaft speed indicating instrument having 
a centrifugaly actuated element and a Speed-. 
indicating element, and lever means communi 
cating movement from the centrifugally actuat 
ing element to the speed-indicating element, said 

125 

130 a 

135 

140 

lever means comprising a lever unit having an 
actuated lever arm and an actuating lever arm. having a pivot-in-common, said pivot-in-com 
mon being the pivot of the lever unit, and man 

the pivotaxis of the lever unit, comprising means 
securing said arms rigidly.to each other, Where 

145 
ually operable means for adjusting said lever. 
arms angularly With respect to each other about. 

by they are maintained in adjusted relation to 150 

  



4. 
l. 

.each other throughout the range of movement 
of the leyer unitaboutsaid-pivot-in-common. 

3. t speed indicating instrument having 
ally actuated elementanda speed 

5 indicating element, and lever means communi 
cating movementfrom the centrifugally actuated 
element to thespeed-indicating element, the cen 
trifugaly actuated element being a flat faced 

20 

65 

75 

ment of the lever unit about said pivotin 
common. - - . . . . - . . . . 

1939,537 
angularly adjustable relatively to each other 
about the pivot axis of the lever unit, tovary 
the position of the actuating arm and the parts 
actuated thereby for operating the registering 
element, at the position of the actuated armat 80 
which it extends paralelto said flat face of 
the centrifugally actuated element, comprising 
meanssecuring salidarms rigidly to.each other, 
whereby they are maintained in adjusted rela 
tion to.each otherthroughout the range of move-s 

FREDG. SCHWEISTHAL. 
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