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UNITED STATES PATENT OFFICE 
TACHOMETER 

Joseph Berge, Maplewood, N.J., assignor to 
Jaeger Watch Company, Inc., New 
a corporation of New York York, N.Y., 

Application October 20, 1943, Serial No. 50,007 , 
(C. 235-103). 2 Claims, 1. 

This invention relates to indicators, and more. 
particularly to the type, known as tachometers 
which are employed for determining the number 
Of revolutions per minute of a driven shaft or 
the like. 
One object of the present invention is to pro 

vide a novel tachometer, mechanism of strong 
and compact construction which simplifies manu 
facture and, in addition, provides a more rugged 
mechanism: which is adapted to withstand hard 
use Without loss of accuracy. . . . . . . 
Another object is to provide a novel tachometer 

mechanism ... wherein all the component parts 
thereof may be assembled and adjusted prior to 
mounting and enclosing said parts within the 
usual casing. . . . . . . 
Another object is to; provide a tachometer 

mechanism having novelindicator driving means, 
whereby said indicator is rotated always in the 
same direction regardless of the direction of ro 
tation of the shaft engaging spindle of said mech 
anism. ... . 

The above and further objects. and novel fea 
tures of the invention will more fully appear from 
the following detailed description. When the same 
is read in connection - with the accompanying 
drawings. It is to be expressly understood, how 
ever, that the drawings are for the purpose of 
illustration only and are not intended to define 
the limits of the invention, reference for this 
latter purpose being primarily had to the ap 
pended claims. 
In the drawings, wherein like reference char 

acters refer to like parts throughout the several 
views, 

Fig. 1 is a top plan view, on reduced scale, of 
a tachometer embodying the present invention; 

Fig. 2 is an enlarged vertical sectional view of 
the tachometer illustrated in Fig. 1, with the 
casing thereof shown in dotted lines; 

Fig. 3 is a horizontal sectional view on the line 
3-3 of Fig. 2; . . 

Fig. 4 is a horizontal sectional view. on the line 
4-4 of Fig. 2; . 

Fig. 5 is an enlarged fragmentary sectional 
view on the line 5-5 of Fig. 4; and, 

Fig. 6 is an enlarged. fragmentary sectional 
view on the line 6-6 of Fig. 4. . . 
The novel tachometer contemplated by the 

present invention comprises a main base plate or 
frame member 10, spaced back and top plates i? 
and f2, respectively, and a dial 3 (Fig.2). Back 
plate i? is secured to frame member f0, in spaced 
relation by a plurality of spacers 4 (Fig. 4) 
having corresponding ends thereof riveted or 
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2 
otherwise suitably, secured to plate . The op 
posite ends of spacers 4 engage the upper sur 
face of frame member 10 and are provided with 
suitable threaded openings to receive screws 5 
which project upwardly through suitable open 
ings in said member. Plate f2 is secured to back 
plate? in spaced relation by spacers f6 (Figs. 2 
and 3) having corresponding ends thereof riveted 
or otherwise suitably secured to plate it. The 
opposite ends of spacers 6 support plate? 2 and 
are provided with threaded openings to receive 
screws 7 which project downwardly through 
openings in plate 2. Dial 3 is secured to top 
plate 2 in spaced relation by spacers 8 (Fig. 2) 
having corresponding ends thereof riveted or 
otherwise suitably secured to plate 2. The op 
posite ends of spacers 8 support dial 3 and are 
provided with threaded openings to receive screws 
19 (Fig. 1) which project downwardly through 
suitable openings in said dial. Dial 3, as herein 
shown, is provided with graduations 20 to indicate 
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the number of revolutions per minute in “hun 
dreds,” and with other graduations 2i to indicate 
the number of revolutions per minute in “thou 
Sands.' - 

The base plate or frame member 0 has se 
cured thereto or formed integrally therewith an 
upwardly projecting and radially extending boss 
22 (Figs. 2 and 4) which provides a substantial 
bearing in which is journalled the reduced por 
tion 23 of a shaft engaging spindle 24. The outer 
end of spindle 24 is pointed as indicated at 25 to 
Secure proper engagement of said spindle with a 
rotating shaft for rotation thereby to accurately 
indicate the speed of said shaft. The inner end 
of Spindle 24 is preferably provided with a hemi 
spherical projection 26 which engages a hardened 
steel stud 27 supported by, plate O. to hold said 
Spindle against inward movement upon engage 
ment of the latter with a rotating shaft, thus 
eliminating drag and frictional contact of the 
spindle on the outer end of the boss 22, and pro 
Viding, through point contact of said ball with 
said stud, a freely rotatable. Spindle. As shown, 
stud. 27 is carried by an upwardly projecting lug 
or ear 28 secured to or formed integrally with 
frame member 9. The bearing 22 and lug 28 on 
frame member 0 thus provide a substantial sup 
port for Spindle 24 to always hold said spindle 
in proper axial alinement and against inward 
thrust without frictional drag on the spindle, 
thereby maintaining accurate operating relation 
ship between the spindle and other parts of the 
tachometer mechanism to be hereinafter de 
scribed. Ball 26 may be formed on the stud 27, 
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or said ball may be a separate ball bearing ro 
tatably mounted in a suitable opening in the end 
of spindle 23, while stud 27 may be a pad or disc 
formed integrally with lug 28. 
Pinned or otherwise suitably secured to the in 

ner end of the reduced portion 23 of spindle 24 for 
rotation thereby, and disposed between the boSS 
22 and lug 28, is a worm 29 (Figs. 2 and 4). 
Frame member 8 and back plate are provided 
with windows 30 and 3 ?, respectively, to provide 
Sufficient clearance for the Worm 29. 

Novel means are provided for transmitting the 
rotation of Spindle 24 to speed indicating means 
hereinafter described, whereby said indicating 
means are always rotated in the same direction 
regardless of the direction of rotation of Said 
Spindle. In this manner a single set of gradua 
tions on dial i3 is only required, thus facilitating 
reading of the indicated Speeds. As herein 
shown, Said transmitting means are preferably 
constructed, mounted and operated as follows: 
Worm 29 meshes with and drives an idler 

gear 32 (Figs. 4 and 5) journalled on a stud 33 
that is threaded and fixed in the frame member 
! by a nut 34, said stud being provided with 
an enlarged head 35 to prevent displacement of 
Said gear from Said frame member. Gear 32 
meshes with and drives an idler gear 36 which, 
in turn, meshes with and drives a similar idler 
gear 3. Gears 32, 36 and 37 are continuously 
in mesh. With each other, the gears 36 and 37, 
however, being adapted to independently and 
automatically mesh. With a large gear 38 through 
rotation of gear 32 dependent on the direction 
of rotation of Spindle 24. Accordingly gears 36 
and S are journalled on a SWing-arm indicated 
broadly at 39 (Fig. 4) which, as shown herein, is 
preferably constituted by a pair of plates or arms 
60 and li (FigS. 5 and 6) that are secured to 
gether in spaced relation by spacers 42 and screw 
43. Spacers 2 are provided with reduced ends 
44 which are engaged in suitable openings in 
plates 68, 4 to hold said Spacers in position, 
and Screw 43 projects downwardly through a 
suitable opening in plate 40 and is threaded in 
a suitable threaded opening in plate 4 to se 
culely clamp Said plates together. 
Gears 36 and 37 which are mounted between 

the plates 49 and 4f have secured thereto in any 
suitable manner, pins 45 which are journalled 
in Suitable bearings in said plates (Fig. 5). 
Swing-arm 39 is pivotally mounted on the frame 
member 8 by a Stud 46 which extends down 
Waldly through Suitable openings in plate 4 and 
Said frame member and is threaded on the lower 
end thereof to receive a nut 4 for securing said 
stud to said frame member. Stud 46 is also 
provided on the upper end thereof with an en 
larged head 48 to prevent displacement of Swing 
arm 39 from frame member 10, said head being 
dispCSed. Within a counterbore 49 formed in the 
plate 4 to prevent interference of the head with 
gear'S 36 and 37. 

It Will thus appear that when the Spindle 24 
is rotated in the direction of the arrow R (Fig. 4), 
gear 32 Will be rotated in a counter-clockwise 
direction, as viewed in Fig. 4, by the Worm 29. 
Under these conditions, Swing-arm 39 Will first 
be rocked about the pivot 46 in a clockwise di 
rection, as viewed in Fig. 4, through rotation of 
gear 32 and engagement of the latter With gear 
36, thus moving gear 37 into meshing engage 
ment With gear 38, and moving gear 36 out of 
meshing engagement With gear 38 as indicated 
in full lines in Fig. 4. Thereupon gear 37 Will be 
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4. 
rotated by gear 36 through continued rotation 
of gear 32, resulting in rotation of gear 33 in a 
clockwise direction, as Viewed in Fig. 4. When 
the spindle 24 is rotated in the direction of the 
arrow L. (Fig. 4), the above described operations 
are reversed, that is, gear 32 Will then be rotated 
in a clockwise direction, whereupon Swing-arm 
39 will be rocked in a counter-clockwise direc 
tion to the dotted line position thereof indicated 
in Fig. 4, resulting in engagement of gear 36 
With gear 38, and disengagement of gear ST from 
gear 38 as indicated in dotted lines in Fig. 4. 
Gear 33 Will thus be rotated by gear 36 in a 
clockwise direction. 

Rocking movement of SWing-arm 39 in oppo 
Site directions is limited by Stop means to insure 
proper engagement of gears 33 and 37 with gear 
38. Said stop means may be of any suitable con 
struction, but, as herein shown, preferably com 
prises a pair of eccentric screws 5) (Figs. 4 and 
6) which are threaded in suitable threaded open 
ings in the frame member 0 and project up 
Wardly on opposite Sides of the SWing-arm 39 and 
into the path of movement of the plate 4 f. The 
rocking movement of SWing-arm 39 in opposite 
directions innay be limited and varied by turning 
the Screws 5 G, thus obtaining proper meshing 
engagement of gears 36 and 37 with gear S8. 
Gear 38 is loosely mounted on a pointer shaft 

5 (Fig. 2) extending vertically of the tachometer 
mechanism and Which is journalled at opposite 
ends thereof in Suitable bearings formed in frame 
member G and top plate 2. Shaft 5i is pro 
Wided intermediate the ends thereOf With an 
enlarged portion 52 which is engaged by gear 
38 to hold the latter against upward movement. 
Back plate is formed with an enlarged cen 
tral opening 53 to provide Sufficient clearance 
for shaft 5 and enlarged portion 52 thereof. 
Shaft 5i is rotated by gear 38 through the me 
diurn of a fliction spring coupling 54 which is 
engaged With Said shaft and said gear and dis 
pOSed betWeen the latter and the frame member 
f0. The upper free end of shaft 5i extends 
through a Suitable opening in the dial 3, and 
has Secured thereto in any suitable manner a 
hand or pointer 55 for the graduations 20 on said 
dial. 
Journalled in Suitable bearings in the back 

plate and top plate 2 is a second pointer shaft 
56 (Fig. 2) the upper free end of which extends 
through a suitable opening in dial 3 and has 
Secured thereto in any suitable manner a pointer 
Or hand 57 for the graduations 2 on said dial. 
Shaft 56 is driven from shaft 5i in proper timing 
to move pointer 57 a single graduation for each 
complete revolution of pointer 55. For this pur 
pose, shaft 5i has secured thereto in any suitable 
manner adjacent the underside of plate 2 a. 
gear 58 (FigS. 2 and 3) which meshes with and 
drives a larger gear 59. Gear 59 is secured in 
any suitable manner to a stub shaft 69 (Fig. 3) 
Which is journalled at opposite ends thereof in 
suitable bearingS formed in plates and 2. 
Shaft 60 has secured thereto or formed integrally 
therewith a pinion 6 which meshes with and 
drives a gear 62 that is secured in any suitable 
manner to the shaft 53, Shaft 56 Will thus be 
driven through the described driving connections 
therefor With Shaft 5i in the same clockwise 
direction as shaft 5 to move pointer 57 a single 
graduation for each complete revolution of 
pointer 55. Pointers 55 and 57 are reset in the 
Well known manner after each operation by suit 
able means (not shown but well known in the 



2,428,828 
5 

art) associated with shafts 5 and 56 and ac 
tuated by a push button 63 (Fig. 1). 
The assembled tachometer mechanism unit is 

enclosed within a case SA and firmly Secured to 
said case by a plurality of screws 65 which project 
upwardly through suitably spaced openings in the 
case and are threaded in suitable threaded Open 
ings 66 (Fig. 4) formed in frame member 10, the 
spindle 24 and a portion of the bearing 22 pro 
jecting outwardly through a suitable opening in 
Said case. 
There is thus provided a tachometer mechanism 

of unitary construction wherein all the com 
ponent parts thereof are carried by a main frame 
member, thereby enabling assembling and ad 
justing of said parts as a single unit prior to 
enclosing and Securing said mechanism. Within a 
casing, thus eliminating the necessity for two 
adjustments of said mechanism. Further, the 
unitary construction of the tachometer mecha 
nism simplifies manufacturing thereof, and at 
the same time provides a more rigid and compact 
mechanism which is adapted to Withstand hard 
use Without loss of accuracy. The present inven 
tion also embodies improved driving means for 
rotating the pointers of the tachometer in one 
direction only regardless of the direction of rota 
tion of the shaft contacting spindle, said means 
making it possible to employ but a Single Set of 
graduations which facilitates reading of the indi 
cated Speeds. 
Although only a single embodiment of the in 

vention has been illustrated and described in the 
foregoing Specification, it is to be expressly un 
derstood that changes may be made therein, par 
ticularly in the design and arrangement of the 
parts illustrated, without departing from the Spirit 
and scope of the invention, as will now be clear 
to those skilled in the art. For a definition of 
the limits of the invention, reference Will be had 
primarily to the appended claims. 
What is claimed is: 
1. In a tachometer mechanism of the type hav 

ing a spindle rotatable in opposite directions, a 
worm on said spindle, a pointer shaft adapted 
to be rotated by said spindle, and a gear on said 
pointer shaft, the combination of means for ro 
tating said pointer shaft in One direction only 
regardless of the direction of rotation of said 
Spindle, comprising an idler gear engaged with 
said worm, a Swing-arm, a first gear journalled 
on said swing-arm and engaged with said idler 
gear, and a second gear journalled on said swing 
arm and engaged with said first gear, said SWing 
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arm being rocked in opposite directions through 
rotation of said idler gear to move one or the other 
of Said first, and Second gears into engagement 
With the pointer shaft gear dependent on the 
direction of rotation of said spindle, and adjusta 
ble eccentric means for limiting the rocking move 
ment, of said Swing-arm in opposite directions. 

2. In a tachometer mechanism of the type haW 
ing a frame member, a bearing on said frame 
member and extending radially thereof, a spindle 
journalled in said bearing and rotatable in oppo 
site directions, a worm on said spindle, a top plate 
supported by said frame member in Spaced rela 
tion therewith, a pointer shaft journalled in Said 
frame member and said plate and adapted to be 
rotated by said spindle, and a gear on said pointer 
shaft, the combination of means for rotating said 
pointer shaft in one direction only regardless of 
the direction of rotation of said spindle, compris 
ing an idler gear journalled on said frame mem 
ber and engaged with said Worm, a SWing-arm 
pivotally mounted on said frame member, a first 
gear journalled on Said SWing-arm and engaged 
with said idler gear, and a second gear journalled 
on said SWing-arm and engaged with Said first 
gear, said swing-arm being rocked in opposite 
directions through rotation of said idler gear to 
move one or the other of said first and second 
gears into engagement with the pointer shaft gear 
dependent on the direction of rotation of said 
spindle, and adjustable screw threaded eccentric 
means carried by said frame member and disposed 
on opposite sides of said Swing-arm for limiting 
the rocking movement of the latter in opposite 
directions. 

JOSEPH BERGE. 
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