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~ HORACE I CRANDALL, OF NEW BEDFORD, MASSACHUSETTS.

Letters Patén_t No. 83,469, ddted Octob&r 217, 1868.

' IMPROVEMENT IN COG-WHEELS FOR GEARING.

4~ -+

L | - The Schedule referred to in these Letters Patent and making part of the sams.

Bedford, in the county of Bristol, in the Staté of Mas-
sachusetts, have invented a new Form for the Teeth

in the several points hereinafter described, reference
being had to the accompanying drawings, and to the

- letbers of reference marked thereon. |
“Lhe nature of my invention consists of three distinet -

features, which, in combination, will produce such a
form of tooth (for double-faced teeth) that any two of
the same piteh can run equally correct together in all
their various positions. -

- Yo enable those skilled in the arts to apply my in-
-vention, 1 will | _ _ -
Therulé for making the old English system of teeth

proceed to describe the same.

-

i3 to space off the thickness of the teeth on the pitch-

dine or circle from the radial centre-line of each tooth,

then using the piteh for the radius for sweeping the

- faces of the teeth, the fixed leg of the comnpass resting
‘upon the pitch-line or circle, as represented in Figures

1 and 2, plate 1. o |
Some makers have endeavored to overcome the

“errors of the above system by adopting a new radius

and locus-centre line on which to rest the fixed leg of
the compass, which reduces the thickness of the points,
and increases the thickness of the roots. (See dotted
lines L L, fig. 1, plate 1.) -

The teeth in Willi’s system of gears.are _fb’lflhed'

by the use of an instrument called the odontograph,
from the use of which the locus-centres and radii arve
derived. | L

By reference to fig. 2, plate 2, it will be seen that

the pinion-teeth are just as thick as they can be at the |

pitch-cirele to work into the rack. - Now look at fig. 1

on same plate, where two such pinions are meshed into

each other, and an error or a lack oceurs in which the
teeth do not fill the opposing cavities by about +7 of
an inch, a portion of which is its ervor in angular velo-
city. | | | - o | |
The same error will appear in any of the modifica~

tions of the English systein, only to a greater degree

than in Willis's, (See Englisl, figs. 1 and 2, plate 1.)
In my system of gears, there are three pecaliar and
distinet features, neither ot which has been used or

claimed by any writer upon the subj ect previous to

ny invention. -

The first of’ these features is, that the thickness of
all teeth must be spaced at right angles from the ra-

-Be it known that I, HORACE 1. CRANDALL, of New

dial centre-line of each tooth, from the intersection of
that line with the piteh-circle. (See B B, figs. 1 and

1 2 , | , t 2, plate 5.) |
of Gears, which will greatly increase their usefulness |

This feature, when properly used, will give a uni-

-versal condition of thickness, regardless of the eurva-
Jture of the piteh-cirele, or of radii, or locus-centres.

The second feature of my system is, that the meet-
Ing-point of the root and point-faces is not at the piteh-

| circle, but inside of it, in proportion to the pitch and

number of teeth. (This point will hereafter be called

the knuckle.)

By reference to dotted lines I L on fig, 1, plate 3,
also L L, plates 4 and 5, it will be seen that without
this knuckle the teeth could never be tight in those
positions; and referring to tooth A A of rack on fig. 1,
plate 3, it will be seen that without this foature of the
knuckle K K, the tooth A A would not be in contact
with either of the pinion-teeth, and that whichever was
the driver, cither rack or pinion, the operative points
would be at M M, which is at an angle of twenty-two
and a halt degrees from the centre of motion, and the
rack-tooth A A, which ought to be doing néarly all the
work in- this position, would, without this feature of
the knuckle, be doing nothing; and similar to this will
be the result of all double-faced teeth that have their
culminating points at the pitch-circle. S

The third teature of my system is, that the pinion
which has the least number of teeth in the set, deter-
mines and turnishes the radius for sweeping the faces

“of all the teeth that are included in that set,

The three points necessary for forming a segnient of
this circle are found in the following manner:
‘The point B BX, fig. 1, plate 3, and figs. 1 and 2,

Dlates 4 and 5, indicating the thickness of teeth, as be-
fore described, is a fixed point. |

. The second point of the segment is indieated at M
M, fig. 1, plate .3, and figs. 1 and 2, plate 4, which
point cannot be deviated from and maintain constant
contact of the teeth. | | : -

Kor the third point of the ségment, reference must
be had to point C-C, figs. 1 and 2, plate 4, which is
likewise a fixed point in the segment of the circle
which forms the faces of the teeth; and from these

three points are found the radius and locus-centre for

the same. | -
For the obtaining of the radius and locus-centres,
reterence must be had to the tollowing rules and tables

of coefficients:
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Table of Coefficients for Crandalls System of Gears.—Cocfficients for ﬁnqu the Locus-Centre Line for
Faces of Pomts
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P e el

" Rule Jor the above.

Multiply the coefiicients in the table corresponding’ to the number of teeth by the pltch in inches and
hundredths, and by the number of teeth; the product will be in” hundredths of an inch. This gives the dis-

tance mslde of the pitch-circle or line, f01 the point face—locus~-centre line. All number of teeth above 200 to
be calculated as 200. -

Coefficient for finding the locus-centre line for faces of roots
the distance outside of pitch-circle.

Ooqﬁmmt joa the distance otttside of pitch-knuckle, 24,00,
¢ inside of pitch-knuckle, 24, 00,

p——

: } 1 QA Rung.—Multiply l)y' pItch
PR Ans. in 100ths.
RuLe.—Multiply by pitch" and divide by No. teeth.
- Ans. in 100ths.
RuLE —Multiply by pitch.
Ans. in 100ths,
Depth of raot of teeth, 32,500, length of points, 31,00, RuLe.—Multiply by piteb.
- Ans. in 100ths.

z L ¢ Radius fm* sweeping faces of teeth, G1,75.

14 4 44

RULE.—~Multiply by piteh.

“ ¢ L T'hickness of teeth at pitch-line for very close gear, 49,0
Ans. in 100ths.

N ! _ Medium 47,5
For cast gear 3:} Very open 43,0

NoTE.—No teeth below fifteen in number can be strictly accurate. At three-ineh’ piteh, the error of

twelve teeth will be 15, and ten teeth 515 of an inch.

I disclaim any and all systems for.forming the teeth
of gears that are usually termed involute, in which the
faces of the teeth are formed with one continuous curve
from point to root, and all systems which have not the
three features which have been named and deqonbed
in my system.

What 1 claim as my invention, and desire to secure
by Letters Patent, is—

1. The teeth of eorr—-wheels for gearing, constructed
as hereinbefore. described.

2. The thlckness of the teeth spaced at right angles ]

from the centre line of the same, stbstantially as set
forth. -

3. The mecting-point of the root and point-face cir-
cles inside of the pitch-cirvele, in accordance with the
rules as specified.

4. The radii, for sweeping the faces of the teeth,
obtained, from the wheel containing the least number
of teeth in a set, as so described.

‘"Witnesses: HORACE 1. CRANDALL.
JAMES LYLE,

WiLriaM E. TIRRELL.
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