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Ta all w?wm it may concern:

‘Be it known that I, Jmm T{ b'rf“ix 'ART,

' a citizen of the United States, residing at
o Chlcago in the county of Cook and btqte

of Illmms.. h..we mvented new and uvseful

- Improvements in Magnetic Tachometers, of
S wh..m the following is & specification, ref-
- . erence being lmd tf} the drawmrrs formmﬂ- ]

part thereof. R

This mventwn 1el.1tes to ‘the Cl'lSh 0f |

S speed -measuring devices-in which there are
+ - . assoclated ‘three elements,
- T armature and a third element of low mag-

-+ netic resistance .interposed in the mag-
19

a magnet, 1ifs

netic T Id, one of the three elements belnrr |
" rotated, and a second having an md}catmtr

device, as an index fin ger, and being mount-

oo ed for oscillation aga: nat 2 weldmn‘ resist- !
© ' ““ance or biasing means, the deflection of the
index finger bem.(_r cansed by the magnetic
-drag of the rotating e]ement upon the GQCI]"_
lating element. -

It consists in the fe'mu es 0f 0011--uuf_t1m:

.and their: combmatmn shewn and deﬁcnhed

as indicated in the elaims. |
In the drawings :—F; ieure 1 1s a fafe view

~ of a tachometer e nbodwnrr this invention,

the dial plate and ‘lrmatule disk beine each

m part bmkt..n away to disclose their ele-
Fig. 2 is an axial section. of the

ments
Flg 3 is an inverted plan.view of
418 a (It‘fal] S@'(tl(}ll at

In the structure shown embndym;_r tlns

35 invention there. is emploved an inclosing
- .ease, A, cylindrical in form, open’ at’ one

 end of the cylinder, at which there 1S mount-
. ed the dial

plate, B which is
protected bv a glass (‘
the case, rigid w1th the back or bottom disk.

there:)f there is . erected, pr efel.-.lblv

preferably

"‘-“formed mtefrrallv 1mth the case, a post, 2.

 This ‘post is redm"ed i diameter at its upper

45

o0
- nates at the lawer end in an interior bevel-
- gear rim, 4, is axially. apertured to pass ]
" onto the reduced upper: portion of the post |
and ]rabbeteé at both ends at 5 around ssid-
axial a

L seats fm-: th& antl-fnctmn balls

_:.u L

part, forining an inclined shoulder. 8, which

constitutes the ball seat of a ball beftrmtr
- indieated by the b'lHS.. D. and about the
~ reduced
“element,
mept, E, comprlses a central iron or steel

art there is journaled the magnet
As illustrated, the magnet ele-

member -E1,

unmaﬂnetlzed ‘which termi-

perture, 6, to afford anﬂ'ular ‘ball
y &b the

} bloc Ls

“At the center of

i ]ﬁurnal-bearmw element

] upppr and lower ends._ A take- up core, 7 |

1s screwed onto the upper end of the post
to retain the balls in place, and the entire
magnet element on the post. This central

26,1910.

60

member, El, is secured by drive fit in an

axial aperture, 2 in a second inember, E*
or alumnum,

E*, any convenient number of such maﬂnetc;
bemcr provided, four heing employed in the
structure shown. The non-magnetic memn-
he1 T2, is recessed to form seats for receiv-

qeats bemrr !mwevel additionally secured

throwrh the magnet are cylindrically coun-
ter sunk at 10, so that there shall be no pzo-
| trusion beyo ond the surface of the magnet
These bolts take into the member
| k27 The magnets, 12, are all disposed with

- thmr poles at the upper end alternating in
cireumferential order about the axis of the
{ magnet element, so that thpy constltute a

_Irmltrpolaz mwpet
' The post, 2, is aua]ly bored at 11 from

of non-magnetic material, as brass, copp91 ,
and to this second member
| there are secured the horse shoe magnets,

mﬂ' the magnets K3, which fit tight in their

70

by bolts ‘) ‘for whose heads the bolt holes -

80

Its upper end, and receives at the bottom of -

satd bore a step bearing, 12, for the spindle,
13, of a disk, F, of material hzwmﬂ' low

‘The case, :\,1s interiorly rabbeted to form
a shoulder, lu, for an armature disk, G,

onet and the

of the thamber in which the ma
are located. The spindle, 13, of the

disk.

magnetic 1*ufslfstmce as aluminum, whlch 1S
poa:tmned S0 a8 tu be spaced a very shovt |
dhtame from the upper poles of the magne.t |

which also serves to complete the mclasure-

85

30

disk, beside its step bearing at 12 may be .

provided with a second Qteaﬁvnw bearing at
16, at the center of the disk, G whtch 1S

penetrated by the spindle, md carries at its
upper end an index finger, H. A Iittle above
the armature disk, G, theme 18 Iocated a heli- -
cal spring, J, ecmnected at 1ts.1nner.end with_ 100

| the spindle and at its outer end with a stud

17. mmmted in the armature disk, G.

i The hottom, 1, of the case has an obliqg uel
- projecting hollow boss, 18, into whlch 18

screwed the journal bearmg, 19, of..a shaft,

95

' K, having ball-bearmgs. at 26; "20 in said

bevel

|

)

l element.  The shaft K,
cennEf'ted in any canvem ent manner 'm.th

Thls shaft K, at
its inner end. mthm the ease termmates in &
puion; 22, which meshes with the in- L
‘ternal bml gear, 4, for rotating the mngnet 110
1S dmwﬂed tobe
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| the shaft “hOSB rotar} speed is to be md1- ! mde s read of the, bearmors of the mmdle.

© .. .cated by
.- squared and apertured. it the end, 21, to in-

the instrument, and it 1s shown

dicate the mtentmn and qdaptatwn for such

o fpper surffwe

“connection. Fm, 23, projects from ‘the
the dlsk F, in position to-

counter with a- cushmnmg spring stop, 24,

mounted on_the under side of the ammtule

10

- upon the disk F when the magnet is IOtdth

~inthedirection for coiling the Telical spring.
- “The index finger, H, is secnred on the spin-
dle to re{rlster

Tt'lt

the zero point of the

- dialy B, when the pm 23 1s 30':.1111::13 the .

o 'sprmg stop, 24

The -method and p1‘1m,1ple of opemtmn'

~of this mstrument will be obvious to those

‘in common use.
rotated and rotates the magnet element, the !
“lines of force from the nwmehc polea (O
“the armature, G, being cut bv the disk, I¢,
30 produce a dmlr upon the disk tmdnw to
- crotateit mn the s .um‘ ¢iircetion as the magnet --

familiar with magnetic tachometer devices
“When the shaft, K. 1s

- amd such tendency lbeing resisted by the

.1.---
.ﬂ‘

spring, J, resilts 1m a p..utul rotation of |
“the disk, F, causing a deflection of the in-
dex hw'u around the. dial proportionate to

the apvud of rotation of the magnet, the

© tension of the spring being ;ld]ll‘-{tﬁd so that

“a predetermined maximtwm speed of rotu-

(,(]

- double purpose. of actin

b aring

“tion of the magnet will produce the maxi-
quum defiection for which the dial is gradn-
'_dh:ll
- drag-upon the dl‘-‘-l\ I, whiceh pl(}dllu‘b the -

‘The amount of force volv ml 1 the

oscillation and bpved mdu ation 18 not very

gregt, and the ms=trament 13 sensitive 1o RV

eXI MINeons dr--tmlnm(u - Any u,-uqlrlvmlrlv

_. agleation of the air \chm the dmmlu-l i

Mru,h the disk, I. 18 eontamed. g where

ble 1o disturl the aceuraey of the indieation.

For this reason the magetic element whieh
1s rotated s constructed. as sbowi. with the.
non-magnetic member. E=, fitling up ali m-

tvisp,,tws between the magneiic polar ele-

- ments und producing a bUth‘lﬂtl.l] evin- |

7 drical and exteriorly smooth body for rotu-
tion, ami one. thervefore, which 1'“11(15 1 tlw'
slightes: posible degree to produce any agi-

_thmn of or ¢

arrents m the amwr ln.* its mta—
tion. 1t will _b_(‘ observed tluit 1n the con-
struction shown, the armature, G, serves the
g as ‘the armature
and closig the chamber m whlch the sensi-
tive osciil: rtmtr element. 17 is loeated. By

a\mlly bmnlﬂ' the post, ‘) ‘m locate the “tnp

d-r-ePly the- rein thele 1S ohmmed

PR W —

dental l*ot'ltmn

- - -q-—.-.. o el B

L] — il Jp ey - oeespsh . mlfl i B ey W - LA - sl e g

be adjusted axially,

~of thne oscllating member, I

13, which contributes nmterm]lt to the
%teadlness of the action of the dlsk ¥, and

-certainty of the speed indication WhICh it
70

respect very nearly dispenses with the neces-

sity for the bearing, 16, and reduces to an

| almost negligible amount the service of this
disk, G; and the collar, 26, on the spindle,

13, Wh‘-’Ch constitutes the means of securing’
the i inner end of the helical spring, J, to the
- spindle, ‘is adjusted about the ap,_ndle to
cause the said helical spring to lrold the pin,
23, against said spring stop, 24, with slight
3 pressure —that is, so that it may be with-.
. drawn thE'I‘LfI'OITl by slighi magnetic drag |

gives; indeed, the construction shown in this

bearing. for the long stemmed oscillating

“element stepped so far below the level of

the O‘SCI]Idtlllﬂ' disk tends to balance. 011 that

top, and lateral pressure occurs at the bear-

-ing, 16, only so far as the entire instrunient
may be sub]eut to ]dIS or dluturbame of

pomtmn. |
Preferably the step bmung 12, for the

] 's:,pmdle 13, being a * jewel ” is embedded in

the upper end of a threaded post or sten,

25, W hlch is screwed down through the fixed

pcrst. 9. that post being for that purpose

“axially bored throngh 1ts entire length, and

threaded for a suitable distance to cngage
the threaded post, a jam-nut, 26. being pio-

vided on the lower end of th-:., thlmded stem

or post, 25, to secure the latter against accl-
This construction provides
means for vertically adjusting the step bear-
g, 12, to adjust the distance of the oscil-

latmfr low resistance element, F, from the

-magnet poles for any purpose for whieh
tlm_e be.

such ad] uqtment. :11 anv

([EHll‘dble.. o |
In order to pmnde means for uompen-

may

sating for loss of energy of any magnet so as

(o utam proper indication notw 1thstandnw
such variation in the strength of the ma ﬂ'm-t
or to vary the mdtcalmn, as may be 110CeH-
sary for rendering it correct under any
other variation of dhie cireumsiances or con-
ditions of the mstrument. the maguet may

o the action

the armature. (i, for mu‘msmb

- finger, and beung moved aw 1% fmm the arnia-

= wgmph oy o=

“uecessary when the magnet is to be

F—ﬂ-—-“- el v dr v A g p— By g =l Sk = A "Il"l"'l
f .
'

&

fue fm dununshinge such action and Jmh-_
- ention.

C=ach agitation ml"ht affect the :hal-..., 15 fia- | effected by means of adjusting serews. 27,

~ich admhtmunt of the magnets 1s

which are set tlmmwh the l()\‘tﬁl side of the
non-naternel 16 vh’-uwut E=a nnpmmng ‘ltmmat

~the lower side of th(., magnets, E?, qup{‘t*_
{ivelviand a lmle. 28,13 made in the boiton
of the ease in proper position to admt a

tool
hole, ©

for reaching the said serews, 27, .\
ath mm .:lsu be made through the sides

of Ilw Cise lhrnntrh which the lmlth 9. may

be reached for b]lﬂ'hﬂy slacking them :f
‘thus

ably

adjusted. The entire case, A, is

prefe.

inclosed in a removable brass or other +hin |

and mdex

step bearing after the manner of « spinning

80

90 -

95

100

10

bemn' nnwud tOwW; aid

115

finished metal sheath, which closes the hotes. |

28 and 29, when th@v are prm'lded for thn
purpose statetl - S
Icloim:—

1 In ) mafmetlc tachnm T T enmbans

SHE A
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A

' - L e el . — gl ——




25
. and a plurality of horse shoe magnets se-
ocured on such carrier arranged in a circle
- about saxd axis of rotation. the carrier being

- of peripheral recesses, and horse. shoe mag-
© - nets mounted in such recesses having all
15

- tion with 2 case, a post within the case, a-

within the ease, a post within the case co-

such carrier being provided with a plurality

their poles tﬁ.t*;'a'l?@- the disks.

~ 2. In a magnetic tachometer in combina-

~ permanent magnet element and an armature,

20

~one mounted for rotation on the post and the
other supported fixedly on the case, and a.
- low resistance __d}skl' positioned between the

o magnet and the armature. mounted for oseil-
7 ation about the axis of the rotating ele-

30 thi
© 0 stantially flush
- the carrier. ST
- 3. In a magnetic tachometer in combina-

ment; the magnet element comprising a
magnet. earrier- of non - magnetic ‘material,

pertpheratly recessed to receive the magnets,
the latter having their outer surfaces snb-
with the outer surface of

-~ tionowith a ease. an armature disk mounted

35

on the disk wall and inclosing a chamber

- within the case, a post within the case co-
- axial wiil said chamber, a magnet carrier
- mounted for rotation on the post. a earrier-.
Cactuating shaft journaled in the case wall
and projecting into the ehamber, for rotat-
g the carrter; a low resistance disk: POS1-

tioned between the armature disk and one
- end of the carrier and mounted for oscilla-

45

© tion about the axis of rotation of the carrier,

saxd magnet carrier comprising a central
member by wihich it is mounied on the post;

- a'non-magnetic member mounted on and en-

. 50

85

ﬁ - . ' . L
compassing said central member and having
a plurality of peripheral recesses and horse

shoe magnets secured fixedly in such recesses |

with their poles facmg oward said disks.
4. In a magnetic tachometer, in combina-

~ tion with a case, a rigid post within the
~‘case; a permanent magnet clement and an

armature, one mounted for rotation on the
post and the other supported hixedly on the

tion with a egse, an armature disk mounted
on the case wall ‘and inclosing & chamber |

axial with said chamber, a magnet carrier.
~mounted for rotation o the post, a carrier-
actuating shaft journaled in: the case wall’
and projecting into the chamber, for rotat-
g the carrier; a low resistance disk posi-
tioned between .the armatuie disk and one
ena i the carrier and mounted for oscilia- |
“tion about the axis of rotation of the carrier, |

 @se221
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~determined position ;

at Chicago, Iliinos, this 12th day of Novem.
ber, 1905, |

l

case; a low-resistance disk positioned be-

tween the magnet and the amnature having
a spmdle provided with a step bearmg
Li2h

within the post and exiending throush the

fixed element; a spring which operates to

hold the disk yieldiugly against rotation

from a predetermined position : an mdicaior
carried by the spindle. and means for acjust-
g the magnet axialiv with respect to the

distance of 1ts peles from the armature. -
5. In a magnetic tachometer. in combina-

tion with a case, a rigid post within. the-
case; a permanent maenet element and an

armature, one mounted for rotation on {le
post and the other supported fixedly on tle
case; a low-resistance disk
tween the magnet and the armature having
a spindle provided with a |

element: a spring which operates to hold the

disk yieldingly against rotation from : pic-

determined position; an indicator cavried Ly

a plurality of horseshoe magnets

vier on which they are rigidly mounted, and

“means for adjusting the magnets loneitadi- -
N . s 'ﬁ .
-nally on the carrier to vary the distance

frem their poles to the armature.
6. In a magnctic tachometer, in combina-

tion with a ecase, a rigid post within the

casc; a permanent magnet element and an
armature, one mounted for rotation on the
post and the other supported fixedly on the

positioncd be-

afld Yalnd 1 & step hearing with-
1n the post and extending throngh the fixed

65

7%

‘the spindle, the magnet. element comprising
and & car- 8¢

a5

case; a Jow-resistance disk positioned be 90

tween the magnet and the armature havine

a spindle provided with s step bearing with-

1n the post and extending through the fixed

element: a spring which operates to hold the

neek or how of the
!mrseslwe magnets respect vo]_y,- the case 'hm:-__ |
Ing an aperture through which sueh serews
are accessible, - - o

In testimony whereof, T have herennto set 105

myv hand. i the

presence of two witnesses,

o JOIRN
In the presence of—
- JULIA S. ABBOTY,
M. GerTrRUDE ADY.

K. STEWART.

disk yieldingly against rotation from a pre- 95
an indicator carried by
the spindle; the magnet comprising a pla-
rality of horseshoe magnets; a non-magnetic
~carrier huving seats for the horseshoe mag- -
‘nets; screws set through said ecarrier im-

100
pmging against the | |
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