Spur gear joins " parallct 2
shafts; has stralght teoth

® Ceanine 13 & TEaM sometimes applied
to any method of transmitiing motion
from one shaft to another, It includes
pulleys and belts, sprockets and chains,

_rocker arms and links, and toothed
wheels or gears. Many problems ro-
lating to tho different methods of mo-
tion transmission are similar, but each
has its scparate and distinct field of
usefulness. Here we will deal with
toothed gearing only.

Ceara may be classified with refer-

ence to’ the elements of their teeth, and
also the relative position of their axes
or shafts, as: Fig. 1—Spur gears con-
nect paralle]l shalts and have igh

Bevel gear joins nonparel.
lel shafts; straight testh

teeth, Fig, 2—Bevel gears connect
sha(ts whose axes meet il they are pro-
longed and have streight tecth. Fig. 3
—Worm gears connect shaits that are
not parallel. Their axes do not meet,
and they have screwlike teeth. Fig. 4
~=Spiral gemrs connect shafts that are
either paratlel or st an anglo, but their
axes do mot meet and their tecth are
helical.
Under the heading of spur gears, the
internal gear and pinion, Fig. 5, should
be idered. It {s the opposi
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external gear and its teeth polnt 1oward
its center. B of this

e

pares charactoristics of gears common in industrial appli

s

for the same tooth ratio the length of
the line of tooth action is grester. Also,
the teeth come into and go out of con-
tact with less slippage.

An intemal geor has several advan.
tages when properly applied, such as
in drives for truck and tractor reor
axles. With its mating pinion, it operates
on & closer center distanes than sn ex.,
ternal gear of the samo size and forms
its own gear guard. It has more teeth
in contact with its pinion than a cor-
responding.sizs external gear. All theas
advantages give longer lif and greater
strength. Internal gears also have heli-
cal testh.

Racks that also fall into the spur.
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gear category are sireight pieces with
tecth that mesh with spur gears, Theo-
retically, if a stroight rack were ex-
tended until it reached around the
earth, it would actually be a spur gear,
Rocks.maoy also be cur kelical and her.
ringbone.

Gears, other than straight-tooth spur

" for connecting parallel shalts, are heli.

cal, Fig. 6, and herringbone spur gears,
Fig. 7. They meet demands for smooth,
silent operation not attainable with

Worm gear connects right-
angle shatis; screw testh

! gear design hos skew
teath in both the gear and the pinion

Spiral gear
ot an nnglqh‘l,,m

Hypold gear has curved teoth; pin. |

Ioion oxis is offset bolow thot of geor

V

One gear inay run smoother and at higher speed, trany §
mit greater load, svit application better than another design §

straight-tooth spur gears. Helical &od
herringbone gears of proper design als2
promote long gear life and high oper® 4

ing efficiency. These socalled qualitr 8

geors have teeth that catend helicallf

across their faco, This obliquity keeP M-

the teeth of each meshing pair in &

sagement, until one or more of the ol Y

lowing pairs are well engaged, ¥

climinates sudden Jond transfer, impict

or shock on the teeth.
As o result of the overlapping fdi"!
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Intemal-spur 9eOT has od-
vonioges over the oxternc!

I
i

is orronged so that

E’d 'tpinlabevel-sen teeth, Fig. 8, load
b tranaferred from tooth to tooth with-

¥ -t shocks or sudden chonges in tooth

‘;grenm. With straight-tooth gears,
taiferring load from tooth to too
" eates noise and vibratl iall

A helicol geer hes more
teath in mesh thon o spur

‘,pu.bn thaft crosses the face of gear’

7 Herringbons  gear;

Zerol gear it a curved-tooth baval
design with o zero spirol ongle

12

pinion than is possible with Igh

thrusts opgoke cach othar

Spiral-bevel ' gear teetn
have overlopping action

axlol

skew gears. They are stronger and run
more smoothly and quietly than spiral-
bevel gears, which in turn run much
more smoothly and quietly than skew
bevels. Hypoid gears were first used
by the automotive industry in 1925.
Their operating qualitics, togsther with
the fact that their pinion offset permits
the design of lower automobile bodies,
have proved such an advantage that
today the majority of American automo-
biles have adopted them. Other uses
are in steel and psper mills, and on
locomotives and printing presses. In
another design of this gear, Fig. 11, the
pinton sholt crosses the gear face to
permit placing bearing at pinfon.
Zero) gears, Fig. 12, arc s curved-
tooth bevel design with zero-degres
spiral angle. They combine the local-
ized tooth contact of spiral-bevel gears
with the low thrust loads of etraight-
bevel gears. Their tooth arrengement
produces smooth, quiet operation even
under extremely high ‘loads. For these
teasons erol gears are replacing

bevels. Spiral-bevel gears run on either
ball or taper-roller bearings to provide
for thrust and radiol loads. Their
efliciency compares favorably with ac.

1 d stroight-tooth bevels.

7 y
7 aticeable at high speeds. Because of
b ts larger number of teeth in contact,
- 'M the consequently greater ares over
: which the load is wpread, curved-tooth
- Rirlbével gears transmit greater
‘_hdn than straight bevels, Fig. 2, of
;'5' stme gize. Spiral-bevel gears can
toamit power between shafts at prae-
teally any angle and speed. They are
;. Specially desirable where smooth,

et gears are required and for large
fios at high- speeds where pinion size
st be kept as small as possible. Their
“alinaous pitch-line contact makes it
, Mcticable to obtain good performance
- b s smaller number of teeth in

v
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Skew-bevel gears are another variety
of bevel gearing, in which the tooth
arrangement departs from the usual
radial plan of etraight-linc teeth. The
axes of the gears are not in a common

plane. There are two designs of theso:

unorthodox gear drives. In one the

pinion has ordinary straight tecth, like .

Fig. 2, and the geoar has oblique teeth,
which are the most commonly used.
The other has skew tecth in both pinion
and gesr, Fig. 9.

Hypold gears, Fig. 10, have curved
teeth liko the spiral-bevel design, but
have the pinion axis offser above or
below the center of the gear axis like

ght-bcve! gears in many opplica-
tions whero thrust limitations prevent
use of spirel-bovel designs.

Like straight-bevel gears, zerol gears
have no inward axial thrust. With zero-
degree apiral angle, thrust loads are the
same as for equivalent straight-bevel
gears; therelore, erol gears can be sub-
stituted for straight-bevel gears, with-
out changing thrust benrings. Like
other bevel gears, they arc designed
with long and short addendum tooth
proportions for smooth, quict operation,
and with large filet radii for maximum
strength.

The worm and gear is not & new
mechanism; the spiral screw was
studied by Archimedes (287-212 BC).
Tt has been during the last 40 years, .
[ , that compl ginecring and
research work haa brought it to i
present high state of efficiency and use-
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