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To all tufvOT, it in Gulf CO7 ce.7/2. 
IBe it known that I, WILLIAM. S. SCALES, of 

Everett, in the county of Middlesex and State 
of Massachusetts, have invented certain new 
and useful Improvements in Speed-Indica 
tors, of which the following is a specification. 
This invention has relation to mechanisms 

for indicating the rate of speed at which a 
moving part, such as a vehicle-wheel or a 
shaft, is rotated, and has for its object to 
provide such improvements in the same that 
the movement of the moving part will be 
transmitted to the indicating devices without 
the employment of a rotating governor and 
its consequent disadvantages, and through the 
medium of an intermittently-acting device 
such as is Ordinarily employed in cyclometers. 
The invention consists of a speed-indicator 

equipped with those features of construction 
and arrangement which are illustrated on the 
drawings, and now to be described in detail, 
and set forth in the claims hereto annexed. 
Of the drawings, Figure 1 shows in front 

elevation that particular embodiment of my 
invention which I have chosen to illustrate 
and describe as the best form now known by 
line, together with the actuating device which 
is secured to the vehicle-wheel. Fig. 2 is a 
plan view of the same, somewhat enlarged. 
Fig. 3 represents a vertical central Section 
through the same. Fig. 4 represents a longi 
tudinal section on the line 4 4 of Fig. 3. Fig. 
5 represents a similar section on the line 55 
of Fig. 3. Figs. 6 and 7 are plan views of the 
speed-indicating mechanism with the rack 
arm removed for the purpose of illustrating 
how the latter is moved. Fig. S represents 
an enlarged longitudinal section through the 
cylinder and piston. 
In carrying out my invention I may elm 

body it in forms of various kinds, and hence 
it will be understood that while I have, as 
above stated, illustrated the best form of my 
invention now known to me, I am not limited 
to the details of construction thereof and may 
vary them as occasion or necessity requires. 

Referring to the drawings, the casing, in 
which is mounted the mechanism which is 
more particularly adapted for use on a bi 
cycle, is indicated by C, and is covered by a 

the indicato'-lhands may be seen. A dial 
plate C is secured in the casing Ct. and may 
be suitably marked with a gi’aduated scale 
Ci', indicating the speed at which the bicycle 
is traveling, or covered with a printed dial 
suitably marked, as desired. Within the cas 
ing I mount not only the speed-indicating 
mechanism, but also cyclometer or distance 
registering mechanism, so that the dial is also 
arranged to reveal the numerals on the disks 
of and marked with a scale for the pointers 
of the cyclometer mechanism. As the last 
named mechanism forms no part of this in 
vention and may be of any approved pattern 
or kind, I have not illustrated it, though I 
provide for mounting it in the chamber a 
between the plate Cland a partition-plate Ct, 
located centrally in the casing. 
The casing is supported on the usual an 

gular arm R, mounted upon the axle of the 
bicycle outside the front fork B, and power 
is imparted to the mechanism therein by 
means of an actuating device consisting of a 
segmental calm C, attached to the bicycle 
wheel by clamps C’. A lever b, having a 
roller l' on the free end thereof, is secured 
upon the projecting end of a shaft c, extended 
through a boss 0° on the bottom of the casing 
and through the partition-plate Clinto the 
compartment Ct. The roller U' is engaged 
once during each revolution of the wheel by 
the cam, and the lever is Oscillated about the 
axis, so as to rock the shaft c, from which 
shaft, notion is transmitted to the distance 
registering mechanism in the compartment 
C and to the speed-indicating mechanism 
now to be described. 
Secured upon the bottom plate of the cas 

ing is a cylinder cl, having one end closed and 
in which a piston (l is reciprocated by a pis 
ton-rodd. The piston is provided with suit 
able packing, so that it may be forced rapidly 
toward the closed end of the cylinder and be 
forced to return slowly to its original posi 
tion, or, if desired, the cylinder may be suit 
ably valved to produce this result. As shown 
in Fig. S, the piston consists of two disks d. 
d', between which is clamped a disk of kid 
or other suitable flexible material, which ex 
tends out, as shown, to act as a Valve in al 

cap (', having a glass face (t°, through which lowing the air to escape when the piston is 
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moved inward and retains it. When the said 
piston begins its outward movement. 
The end of the piston-rod passes through a 

fixed guide e, secured upon the bottom plate, 
and there is a wire spring e', one end secured 
to a screw e° on the said plate and the other 
end inserted in an aperture in the said rod 
for returning the piston to its normal posi 
tion when it has been forced inward. 
Upon the rod is secured a flanged collard, 

which is engaged by the end of an arm c', se 
cured upon the shaft C and normally abut 
ting against a fixed stop c'. The hub of the 
arm is formed with a cam-shoulder con one 
side of the shaft c and a cam c' on the other 
side thereof, which coact with certain parts 
to be hereinafter referred to. 
An arm f is mounted loosely upon the shaft 

c and is provided on its upper face with guides 
2 off", in which is placed a sliding bar f', hav 
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ing a V-shaped end and normally held up 
ward by a spring f. 
The outer end of the arm f is extended lat 

erally, and the edge f is curved in the arc of 
a circle whose center is in the axis of the shaft 
c. It is provided with a lug or fingerf, which 
projects behind the flange of the collard on 
the piston-rod d”. The finger is held against 
the flange of the said collar by a spring f", 
one end of which is attached to a post f", ex 
tending up from the bottom plate of the cas 
ing, and the other end is attached to a lug 
f, projecting out from the hub of the said 
arm f. The Spring e' is much stronger than 
the spring f', so that under ordinary condi 
tions, when the mechanism is not in use, the 
first-mentioned spring will hold the piston d° 
in its in Operative Outward position against 
tension of the spring f". Also loosely mounted 
on the shaft c is a segment-arm g, provided 
with rack-teeth on its outer edge, which en 
gage a pinion h on an arbor h", mounted in 
the plates C and C of the casing and project 
ing above the said plate a to receive a pointer 
or indicator h, which is adapted to travel 
around the graduated scale a. 
The segment-arm g (see Fig. 6) is formed 

with a camg', having a W-shaped notch or re 
cess gin the planes of the barf and in which 
the lower end of the said baris adapted to enter 
to register the segment-arm with the arm f – 
that is to say, if the segment-arm g were at an 
angle to the arm fand the bar f' were thrust 
downward its V-shaped end would engage one 
of the sides of the notch and force the seg 
ment-arm to one side until it lay parallel to 
the said arm f. 

For the purpose of operating the bar if I 
employ a slide i, having slots i i", through 
which screws ' pass to secure it to the bot 
tom of the casing. It is located to one side 
of the shaft c and out of the path of the seg 
ment-arm, being provided with a lateral ex 
tension , which projects over the arm fand 
has an edge nearest the shaft c concentric 
there with and just escaping the end of the 
bar f'. Thus it will be seen that the arm if 

and the bar f' may be swung to the side with 
out being affected by the slide, although the 
extension i will be in engagement with the 
end of the said bar f', provided the slide be 
in its nornal inoperative position, as shown 
in Fig. 4, to which it is moved and held by 
a spring , having one end attached to a Screw 
and the other end projecting into an aper 

ture in the slide i. The said slide is adapted 
to be reciprocated to effect the operation of 
the slide-bar f' by means of the cam c' on the 
hub of the lever c', which engages a pin , 
projecting downward from the slide. 
A locking-lever having a long armi and a 

short armi' and pivoted by a screw j* to the 
bottom of the casing is employed to inter 
mittingly lock the arm f against movement 
during certain times for the purpose to be 
hereinafter described. The short end, which 
is at an angle to the long end, is provided 
with a pin j, which projects up just beyond 
the curved edge of the arm?, while the long 
end of the lever rests against the hub of the 
lever c' and just against the cam or shoulder c. 
When the parts are in the position shown 

in Figs. 4 and 5, the pinj rests loosely against 
the curved edge of the arm f, so as to allow 
the arm to be freely moved about the shaft c, 
but when the lever c' has been thrown to the 
left, as in Fig. 6, the shoulder c (or cam) 
throws the outer endi of the lever to the right 
and forces the pin jagainst the edge of the 
armf, so as to bind the latter against move 
ment until the arm c' has resumed its normal 
position. 
The operation of the device is as follows: 

Assuming that the bicycle-wheel, which is 
twenty-eight inches in diameter, is revolving 
at the rate of one revolution per second, which 
would be a speed of five miles an hour, and 
that as the said wheel revolves the calm Cen 
gages the roller b' and through the lever b, 
the shaft c, and the arm c' forces the piston 
to the closed end of the cylinder, the pack 
ing or the valves in the cylinder are so ar 
ranged that during the remainder of the Sec 
ond the piston will be moving to its normal 
position, or, in other words, it will take, for 
instance, exactly one second to force the pis 
ton inward and allow it to return to its nor 
mal position under the impulse of the spling 
e'. But suppose that the speed of the wheel 
is doubled, so that the wheel is traveling at 
the rate often miles per hour. Then before the 
piston reaches the Outer limit of its movement 
the arm c' strikes the flanged collar and, check 
ing its movement, drives it forward again. The 
piston travels through a predetermined space 
or at a predetermined rate of speed, while the 
movement of the bicycle-wheel and the arm c' 
is variable, so that the indicator will not beaf 
fected by the wheel until the latter travels fast 
enough to cause the checking of the piston at a 
point between the extremes of its movement. 
Hence it will be seen that by moving the in 
dicator-pointer to indicate the relative point 
at which the piston is checked or the relative 
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distance through which it has traveled the 
rate of speed at which the wheel is traveling 
will be indicated. Assuming that when the 
wheel is traveling at the rate of ten miles an 
hour the piston is checked when it has re 
traversed four-fifths of the distance between 
the extremes of its movement, then the mech 
anism previously described causes the arm 
h° to be moved along the graduated scale 
(which is arbitrarily arranged) to the nu 
meral “10.” When the level b is thrust to one 
side by the cam C to cause the arm c' to thrust 
the piston to the forward extreme of its move 
ment, the very first movement of the said 
arm c' causes the cam con its hub to thrust 
the lower end of the lever j outward, so as to 
lock the segment-lever against movement; 
but as soon as the arm c' returns to its nor 
mal position (which occupies a very small 
fraction of a second) the leveri also returns 
to its normal position and, releasing the seg 
ment-lever, allows the spring fto force the lat 
ter forward until the lug f meets the flanged 
collar on the piston-rod, the rack-arm g re 
maining stationary. The piston forces the 
segment-lever backward until its movement 
is checked by the arm c' striking the flanged 
collar and forcing it forward again, and as 
the said arm begins its movement the seg 
ment-lever is locked and the slide i is moved 
by the cam c' to force the barf into engage 
ment with the walls of the recess or W-shaped 
notch gin the calm g' and moves the seg 
ment-arm into parallelism with the said bar. 
This movement of the cam g' (and the rack 
bar g) causes the partial rotation of the pin 
ion h, and the consequent movement of the 
pointer h°. Then, so long as the bicycle 
travels at this same rate of speed, the rack 
lever and the pinion will both remain in the 
positions just described; but if the rate of 
Speed of the bicycle is increased the travel 
of the piston Will be shorter and the rack 
lever will be forced, through the medium of 
the parts just mentioned, farther to the left 
to cause the pointer to indicate on the gradu 
ated scale the said rate of speed. 

In addition to the above-described features 
the indicator has a pointer h.mounted loosely 
in an aperture in the dial-plate and below 
the pointer h°. It has a pin h" projecting up 
Wardly, with which the pointer h may en 
gage, so as to move the said pointer to the 
farthest extreme of its movement, at which 
point it l'elmains by its fictional engagement 
with the dial-plate, thus indicating the high 
est degree of speed attained by the bicycle. 
To return it to its original position, the cap 

or cover a has a spring a , (see Fig. 2.) which 
when the cap is revolved engages the pin hit 
and carries the pointer h9 with it. 

It will be understood that I do not limit, 
myself to the precise details which I have 
described, as I may embody my invention in 
other forms of indicator and may vary the 
various parts thereof to suit my convenience, 
and when in the following claims I refer to 

is being actuated. 

the device being employed in connection with 
a bicycle-wheel it will be remembered that 
it may be used with any other moving part, 
such as a carriage-wheel, a rotating shaft, or 
the like. 

I have found that, if desired, I may dis 
pense with the lock which prevents the seg 
ment lever or arm from moving, and may in 
such case depend upon the engagement of 
the slide with the sliding bar to lock the said 
segment-lever in position while the said bar 

Other parts may be omit 
ted or varied, as above stated, the essential 
feature of the invention consisting in means 
for indicating the variations in the length of 
the movements of a device Operating through 
a predetermined space in a predetermined 
time, and the length of whose movements is 
varied in accordance with the speed of rota 
tion of the bicycle-wheel or other part, and 
the speed of which it is desired to indicate. 
What I claim is 
1. A speed-indicator, comprising a device 

moving through a predetermined space at a 
predetermined rate of speed, and whose move 
ments are affected by the rotating part the 
rate of speed of which is to be indicated, and 
mechanism for indicating the variations in 
the movements of the said device. 

2. A speed-indicator comprising a device 
having a predetermined range of movement 
in a predetermined period of time, and the 
lengths of whose movements are varied ac 
cording to the speed of the bicycle-wheel, and 
mechanism for indicating the length of each 
movement of the said device. 

3. A. speed-indicator comprising a device 
having a predetermined range of movement 
in a predetermined period of time, and the 
lengths of whose movements are varied ac 
cording to the speed of the bicycle-wheel, and 
mechanism for indicating the variations in 
the range of movement of the said device. 

4. A speed-indicator comprising a device 
having a predetermined range of movement 
in a predetermined period of time, and the 
lengths of whose movements are varied ac 
cording to the speed of the bicycle-wheel, and 
mechanism for indicating the position of the 
said device at the end of each movement. 

5. A speed-indicator comprising a device 
reciprocating at an arbitrary rate of speed, 
and the lengths of whose reciprocations are 
varied in accordance with the rate of speed 
at which the bicycle-wheel is traveling, and 
mechanism for indicating the variations in 
the length of the reciprocations of the said 
device. 

6. A speed-indicator, comprising a device 
moving through a predetermined space at a 
determined rate of speed, and whose move 
ments are affected by the rotating part, the 
rate of speed of which is to be indicated, and 
intermittingly-acting mechanism for indicat 
ing the variations in the movements of said 
device. 

7. A speed-indicator comprising a device 
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reciprocating at an arbitrary rate of speed, 
and the lengths of whose reciprocations are 
varied in accordance with the rate of speed 
at which the bicycle-wheel is traveling, and 
intermittingly-acting mechanism for indicat 
ing the variations in the length of the recip 
locations of said device. 

S. A speed-indicator comprising a device 
moving through a predetermined space at a 
determined rate of speed, and whose move 
ments are affected by the rotating part, the 
rate of speed of which is to be indicated, and 
mechanism actuated by the said moving part, 
for indicating the variations in the move 
ments of said device. 

9. A speed-indicator comprising a device 
reciprocating at an arbitrary rate of speed, 
and the lengths of whose reciprocations are 
varied in accordance With the rate of speed 
at which the bicycle-wheel is rotating, and 
mechanism, actuated by the bicycle-wheel, 
for indicating the Variations in the length of 
the reciprocations of said device. 

10. A speed-indicator, comprising an inter 
mittingly-actuated device operated by the 
bicycle-wheel, and having a predetermined 
movement in a predetermined period of time, 
the lengths of whose movements are varied in 
accordance with the rate of speed of the bi 
cycle-wheel, and mechanism for indicating 
the variations in the length of movement of 
the said device. 

11. A speed-indicator, comprising a device 
reciprocating at an arbitrary rate of speed, 
and the length of whose reciprocations is va 
ried in accordance with the speed of the bi 
cycle-wheel, and mechanism for indicating 
the variations in the length of the reciproca 
tions of Said device, comprising a pointer, and 
means actuated by said bicycle-wheel and 
controlled by said device for moving said 
pointer. 

12. A speed-indicator, comprising a device 
reciprocating at an arbitrary rate of speed, 
and the length of whose reciprocations is va 
ried in accordance with the speed of the bi 
cycle-wheel, and mechanism for indicating 
the variations in the length of the reciproca 
tions of said device, comprising a pointer, 
means for moving said pointer, and means 
for operating the last said means at the end 
of each reciprocation of said device. 

13. A speed-indicator, comprising a device 
reciprocating at an arbitrary rate of speed, 
and the length of whose reciprocations is val 
ried in accordance With the speed of the bi 
cycle-wheel, and mechanism for indicating 
the variations in the length of the recipro 
cations of Said device, a pointer, means for 
lmoving said pointer, and means actuated by 
the bicycle-wheel for operating the last said 
means, at the end of each reciprocation of the 
device. 

14. A speed-indicator consisting of a recip 
rocatory rod, means for checking the move 
ment of said rod to cause it to move through 

a predetermined distance at a predetermined 
time, a lever operated by the bicycle-wheel 
for moving said rod once for every revolution 
of the bicycle-wheel, and mechanism for in 
dicating the variations in the length of the 
movements of said rod. 

15. A speed-indicator consisting of a recip 
locatory rod, means for checking the move 
lment of said rod to cause it to move through 
a predetermined distance at a predetermined 
time, a lever operated by the bicycle-wheel 
for moving said rod once for every revolution 
of the bicycle-wheel, and mechanism inter 
mittingly operated by said lever for indicat 
ing the variations in the length of movements 
of said rod. 

16. A speed-indicator consisting of a recip 
locatory rod, means for checking the move 
ment of said rod to cause it to move through 
a predetermined distance at a predetermined 
time, a lever operated by the bicycle-wheel 
for moving said rod once for every revolution 
of the bicycle-wheel, and mechanism, colm 
prising a pointer, a rack, and pinion for mov 
ing the pointer and means operated by said 
lever for moving said rack to correspond 
with the variations in the length of move 
ments of said rod. 

17. A speed-indicator, consisting of a lon 
gitudinally-reciprocatory rod, a piston and 
cylinder for checking the movement of said 
rod to cause it to normally move a predeter 
mined distance in a predetermined time, an 
arm actuated by the bicycle-wheel for vary 
ing the length of movement of said rod in ac 
cordance with the speed at which the bicycle 
wheel revolves, and means operated once for 
each revolution of said wheel for indicating 
the length of movements of said rod. 

18. A speed-indicator, consisting of a lon 
gitudinally-reciprocatory rod, a piston and 
cylinder for checking the movement of said 
rod to cause it to normally move a predeter 
mined distance in a predetermined time, an 
arm actuated by the bicycle-wheel for vary 
ing the length of movement of said rod in ac 
cordance with the speed at which the bicycle 
wheel revolves, and mechanism actuated by 
the said bicycle-wheel for indicating the va 
riations in the length of movements of said 
rod, said mechanism comprising a pointer, 
having a pinion on its arbor, a slide, a rack 
arm meshing with the pinion and having a 
cam, and a sliding bar moving laterally with 
said rod, and adapted to engage Said cam, and 
means for actuating said slide at the end of 
each reciprocation of the said rod. 

In testimony whereof I have signed my 
name to this specification, in the presence of 
two subscribing witnesses, this 16th day of 
January, A. D. 1897. 

WILLIAM. S. SCALES. 
Witnesses: 

MARCUS B. MAY, 
PETER. W. PEZZETTI. 
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