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- The purpose of th1s 1nvent1on is. to prov1de an-

1mproved constructmn ‘of :an. instrument for in-

- dicating rotary speed, —number of révclutions per.

minute,~of:. a -rofary: shaft, obviating certain

defects in.and objections o constructlons of thls )

‘character hitherto in use.

. The invention con51sts in . the elements and .

- features of construction: shown and descrlbed as

S 010

~mechanism.. . .
F1gure 3is a sectlon at the 11ne 3—3 on Flg-,.-

720

‘25

mdlcated in the claims.-
L In: the drawings:

< Fgure 1 is'a face v1eW of an 1nstrument em--

bo dying this invention.

- Figure'2'is'a. magnified Tear ‘or 1nner s1de ele- y
vatlon 0f thé same with-an enclosing member- of

~the  case removed for d1sclosmg the 1nter101

ure2

-Figure - 4 is-an elevatlon of a port1on of the -
mechamsm ‘seen in. ‘like elevat1on 1n Flgure 2

removed from. the casing:

- ‘Figure 5 is &' sectmn at the hne 5——5 ‘on F1g-_

ure 4.
- Figure: 6 1s a sectlon at the 11ne 6—6 on Fig-

ure 5.

: F1gu1e'7 is an- elevatmn lookmg in the d1rec-7

tion of the arrow 7-on Figure 5. . .
. ‘Figure.8: 1s an. enlarded deta11 portlon of F1g-

~ure b:

80 -

F1gu.e'9 is a. secuon at the lme 9—9 on Flg-'_

~ure 3.

B 35

- main body member, A, in and-on which other.cas-"

. over ‘the main body metnber, A as. may be under— :

45

.50

Flgure 10 is a sect1on at the 11ne 10——10 01, F1g—
ure - 8.- . e i
Referrlng to uhe drawmgs in deta11 :

_The instruraent comprises.a casing comprising a

“ing partsof themechanisim are mounted including

. a front bezel ‘member; Al, for carrying the trans-
" parent front plate ox shield, ¢, and. the.gradu-
40

ated .dial or-face plate B,.-and a rear closure
member, A2, in ¢up form arranged. to telescope

‘stood: from Figure 3.
" The dial or face plate is graduated for mcu-

cating revolutions. per minute in: hundreds that.

is, each pomt indicating ore ‘hundred. revolutlons
per mmute more than:the last precedmg pomt

in the eraduated circle reading in ‘clockwise di-~ -

rection in which-the mdex hand; D; is- rotated
by increase -of speed of-the rmechanism; 20 is &

. driving shaft-journaled at 21 in “the casing mem-=

55

ber, A, and arranged, as seen: “at 202, for:coupling
at-its outer end -toithe shaft of the: mechanism
whose rotary speed is-to-be. 1ndlcated At ifs

inner: end the shaft 20 carues & dr1v1ng gear,

1931. Serlal No 560 315
(Cl. 264—15)

shaft 24, of the: ‘centrifugal unit indicated..in
-_total1ty by ‘reference : character; ~E. ..'This. cen-

’22 meshlng w1th a drlven gear plmon 23 on. the

trifugal 'unit is+of: ‘conventional construction as L

to- its  centrifugal -features,. comprising ‘a. cross
head, 26; which ‘is- split: -for clamping rigidly: on

of said shaft, and a: sleeve member, 27, slidingly
journaléd on the:shaft, 24, adjacent and: above
the gear pinion, 23: The: sleeve, 27, is furnished

at:its’ upper.end - with a -cross head,: 27% -corre-"

6

the shaft; 24, adjacent. the upper end bearing B

65 -

s sponohn«y in form and d1mens1ons to the cross :

head 26,0l
“The cross heads 26 and 273 have the1r corre-
spondmg ends connected at oppos1te sides of:the

- :shaft by toggle: 1links, 28;'28,.the two links of-each
toggle: being pivotally connected together at:one

end,: with ‘the -pivots. carrying the ‘centrifugal
weights, 30; 30;. at the opposite ends’ respectively
the links: are - pivotally. -connected "to: the: cross
heads. . A compression -spring;-31,. “coiled -abotit
the shaft, 24,/ between the two cross heads reacts
. between said ‘cross heads for: holding :them nor=

“mally spaced. apart to: the limit of the toggle lmk‘ .
80

connections .described.

-+ The sleeve, 27, carrles at the lower end spaced
downwardly from the cross “head, 2733 collat;
- 29; drive-fitted on.the sleeve:so-as to be rotated

"~ therewith, and saidcollar: has at the: upper-: edge :
‘atransaxial’flange, 29%; ‘whose ubper: surface’is.

“flat- directly. fransverse to the axis of the shaft;

70; -

5.

85

24, “This flange const1tutes the means. of ‘oper- ;" -

“driving shaft, 20.-

The: mechanism by Wh1ch thls ﬂange actuat
the index hand, D, will now-be- described." TP
" mounting - the mechamsm there -is prov1ded a
inounting - frame structure comprising - ‘a plate,
40, secured ab opposme ends to- the main’ rcasing’
'member as seen-at 41,741, and-a- "pracket: plate,
.42, flexed- 4t ibs. opposite ‘ends;, a§ seen at42%,
+42¥; %o step ‘it onthe.plate; 40, and ‘space ‘the

40.

L J ournaled in the bracket plate, 42 and havmg
a. stepped. bearmg, as seen’ at 44;4n ‘the plate 40,
is:a“spindle, 50; of the index hand, D.; Asmall
gear, 51, on this: spmdle back of the mountmg

,mtermechate part of 1ts length' i from the plate, :

- .ating the index hand; D;in accordance with the ...
‘centrifugal movement ‘of vthe: Weights of. the -
centrifugal unit, and thereby in: ‘accordance with -
the rotary speed: of the shaft 24 and the 1n1t1a1t

100 -

105 :

‘plate, 40, meshes: with and is‘driven:by-a'dear; -

52; on'a shaft, 53; jourraled in the plates, 40 and !
-42;.and having’ adjacent: the plate; 42, a gear, 54
P1vota11y mounted on the bracket’ plate 42 at the'

110’:

90:7 :

95;7”



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

10

15

20

=

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,
42x—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, parallel to . the -fat face
of the flange, 29%; and said lever member car-
ries pivotally on the pivet stud, 57, at said end
a shoe, 58, having a flat face, a5 seen’at 58, for
bearing on said flat face of the flange. .

A spiral 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, 4Cc, carried

by the plate, 40, said spring being coiled in the

direction for reacting on the spindle to resist the
rotation of the index hand in clockwise direc-
tion away: from: the position at which the sector

- gear, 56, is stopped on the bracket end, 4%, as

above mentioned, corresponding to .a rest position
.of the index hand. L Lol T
- Upon considering the construction as thus far

described,- it may be recognized that sctuation .
. 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,
299, encountering and engaging the shoe, 58, to

rock the lever unit, ¥, and its rigid pivot member,

50

55; causing the sector gear 56, to actuate the
remainder of the gear train which connects said
sector gear-with the spindle of the index hand, D,
for-rotating said index hand over the graduated
dial.- . <. S e TR

At this. point, for understanding the. adjust=

- ment: for calibration hsreinafter described, it is

CBE

noted: that ‘of the: lever unit the arm 1o ‘which

‘movement: is. communicated from the centrifugal

unit, sometimes: hereinafter referred to as the
actuated arm of the lever, consists.of the parts,
70:and 71, extending from the pivot . member,

" .55, to -the shoee,- 58; and that the sector. gear,

T

<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
thet with proper calibration; invelving 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 effective

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 will:be understood that the adaptation of

-7

the spring reaction to the mass of the centrifugal

- weights- is‘closely -approximated. in’ the origingl.

. gegr train.

‘apart.,

1,929,537

designing of the construction by good engineering
judement 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 ounly a rela-
tively small inaccuracy of ~speed indication,
which ‘may accordingly he’ corrected by a com-
paratively small change in the leverage between -
the centrifugal actuated member, 29+ of the
centrifugal ‘unit and the index-hand-actuating
The provision for such leverage will :
now be described: .
Referring to Figures 4 and 5, this lever unit
may be seen to comprise the two lever members,
70 and 71. The member, 70, is lodged directly - 90
upon the cuter surface of the bracket member, * -
42, and:-is connected, as hereinafter described, )
with * the pivet 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, 702, The lever member, 1,
is Tormed: with' a transversely-projecting lug or
flange, 71%; and this latter lever member is se-
cured rigidly, but adjustably, as and for:the pur-

80

85

95

100

‘bose hereinafter described, on the pivot, 55, with

the flange, T1e, extending toward the web of the
lever member, 70, parallel: to and inward with
respect to the pivot from the flange. or lug; 702
A screw, 70°, having a groove; 704, and engagéd
thereby. with the flarige, 702, as seen at the slot,
70¢, is screwed into the flange, 71s, for adjusting
the two lever meimbers, 70.and 71,-longitudinally
of each cother for varying the effective length of . .
the operating arm of the lever unit by varying 116

the distance -from the lever fulerum,—the pivot; -

105

-55,—to the pivot stud, 57, on which: the shog, 58,

is carried. SR ) :

Upon . consideration of the construction: de-~
scribed, it will be recognized that change of 115
length of the operating arm -ef the lever unit.
kas no effect upon the position of the index hand
at the stage of rotary speed of the centrifugal
unit, at.which the member 29, by - its flange
292, encountering the shoe; 58, has rocked the 190

lever'to & position parallel 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 195
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, s ’ o o
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 gedr, 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 & bushing ele--
ment, 72, located on said pivot member, 55, he-
tween- the lever members, 76 and 71, and inci-
dentally serving to space these lever members
On the upper side of the lever member,
71, there-is lodged- flatly & lever meraber, 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 at 722 in Figure 8. Said-lever atm member,
73, is further secured to the bushing by 2 headed
screw, 74, set through the lever arm member,
73, and extending through an arcuate slot, T71¢,
in the lever member; 71, and adapted.to be set 150

130

140
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“for cla,mpmg the lever arm at adJusted p031t1on

W1th1n the range of the slot
- Tt will be understood from thls descnptmn that

the ‘part, 73, can be adJusted about the axis of
the plvot 55, within “the range of the arcuate'
'slot e, thereby rotatmg the bushmg, 72; the

g ‘sector gear shaft or pivot, 55, and the’ seetor

10

15

50

gear; 56, through a substantial ‘angle; ‘anid To- -
. 'uatmg the shaft, 50, of the index hand, an

which the .inner end of the spring, 60 is sec ‘ed

‘through: the anglé necessary to’ set the’ hand,‘at'
the proper, point. of the. dial for mdlcatmg ‘the’

speed in accordance 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, 732, which projects toward

the plane of the lever member, 70; and the lever’

member, 71, has a corresponding -and cooperat-
ing lever arm, 719, along whose edge the flange,

712, above mentioned, is continuous, projecting
toward the plane of the lever member, 70. A head-
ed screw, 75, rotatably engaged with. the flange,

‘712, and screwed through the flange, 732, has

on

- q1b-and -73%,

30

35

coiled about it, interposed between the_ flanges,
a compression spring, 76, which
reacts for holding the lever arm, 73, stressed away
from the lever arm, 712,

The slotted head, 752, of the screw, 75 aﬁords
means by which the operator can adjust, the

screw, 75, and the lever arm, 73, for the pu_rposes‘

for which such adjustment is provided. -

Assuming that in. theoriginal 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,.t0 be swung ‘about the axis

of the pivot, 55, carrying the shoe, 58, into en- -

- counter with the disk, 292, and that upon con-

40

45

-50

. 58

necting the device with a shaft whose rotary speed
is to be indicated, change of relation 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 effective 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-
trifugally-caused movement of the ﬂange dlsk
292,

From th1s descrlptlon 1t 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: mstrument

60

)

75

‘part, 297;

~ operating face of the part, 292;
. parts are in that position the operator may ap-.
ply the index hand to the splndle of the instru-.
ment whose calibration is being corrected, at-the
position on the dial corresponding.to that of the

stands parallel- with the operating : face of the
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 parallél with the
and while the

index hand 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, 70¢ as described,-adjusts-the lever arm
as to effective length, to bring the index hand

to pos1t10n on the dial agreeing with that of- the

£

“An 1mportant feature of tHe' construction as

-"descrlbed ‘consists in"the: prov1s1on -of :the shoe,
‘{58 ‘afiording- by 1ts flat face;- 58’&1 ‘an- éxtended
“area- for -bearing on the: flange,” 292/ "8aid “shoe.
“beihg ‘pivotally’ -carried so that, the flat’ face-at

“all - times mainitains - flat seating on'the flange, |
-292, rendering m1mmum the wear of both parts

due to sliding:
A further 1mportant feature cons1sts in the
selection of the materials for these two slidingly

cooperating parts which are-adapted to thus co-:

‘index’ hand ‘of the master 1nstrument “Thus the
- speed indication being Tendered so. closely-ap-
prox1mated “to correctness-as ‘to ‘be substantially
‘correct “in” agreement with the master - instru--
“meént- af two-quite widely separated speeds will™
‘necessanly e 51m11ar1y substantlally correct 1n.v .
'agreement with the master atall speeds. ’

80

‘85 ..

operate without necessity for lubrication. . This ..~

is effected. by making the flange member, 292,

of a lead and copper. alloy, the-lead ‘serving for
dlspensmg with lubrication, and ‘the copper by

“its high thermal conductivity, tending  to pre-
vent heading resulting. from ‘the limited friction..

95 .
- of stainless steel with thé flat face highly fin- -
‘ished as by polishing, and making the ‘shoe, 58,

100

of .the two cooperatmg palts made of the mate- e

rlals stated.
- 'The importance of the ad;ustment descrlbed
effected by the part, 73, rotating the pivot stud,

55, and the connected gear train, may be under-:.
~stood upon considering that this adjustment is'
equivalent to raising and lowering. the centrifu-..-
gal unit or the element, 292, thereof with respect .
110

to the registering. unit, and ‘the lever unit, F,
thereof, ‘or, the centrifugal unit with the -part,

'29%, being unchanged in position, the adjustment
“described -is ‘equivalent to adjustment of the

‘center of the entire assembly which comprises

the pivot ‘stud, 55, and the shoe carrymg lever

elements and shoe 58, ; .
I'claim:

105,

s -

1A shaft‘ speed-mchcatmg mstrument havmg, a

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

120

cating movement from the centrifugally actuated :

“element to the speed-indicating element; sald

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 thelever unit, whereby said lever arms. are

angularly - adjustable- relatively to each other,

said manually operable means comprising means
for holding said two drms 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 effect said adjustment-while the in-
strument is running for cenfrifugal a,ctua.tlon of
the registering element.:

2. A shaft speed indicating 1nstrument having

a,bcentnfuga,lly actuated element and & speed--

indicating “element; ‘and. lever means . communi-
cating -movement from the centrifugally actuat-~
ing element to the speed-indicating element, said

125

-1~3Q ,

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--

145

ually operable: means for adjusting said lever .

arms angularly with respect to each other about-

the pivot axis of the lever unit, comorlsmg means
securing said-arms rigidly:to ‘each other, where-

by they are maintained in adjusted relation 1o+

150
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-.each . othervthroughout the range of movement .

of the lever unit-about sald .pivot-in-common.
T3 A shaff peed ndicating mstrument ‘having
‘a -centrif ugally ctuated element .and .4 speed-

20

30
35
a0
s
80
85
60
o
:;79‘

o

about the plvot ax1s of the lever umt to vary

-the position of the actuatmg arm and-the parts
;actuated thereby for operatmg the reglstermg
- . .element, at the: p051t1on of the actuated arm. at

Whlch it extends parallel to sald ﬂat face of

;80

the centnfugally actuated element .comprising -

- FRED .G. SCHWEISTHAL.

‘means securing -said .arms r1g1d1y to.each other,
-whereby they are maintained in adJusted rela-
tion to each other throughout the range of move-- .
ment, of the lever umt about said p1vot-1n-
gommon. ;-
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