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B it 1{110"7;\ that I
Harrusuorr,
<*1dms7 in ‘he city of Bristol, in the State

whom, i1 ma?/ CONCET L
, ALExANDER GRre SWOLD
mzen of the Umt@d States,

of Rhode Island, have invented certain
5w angd y sei’ul imp rovements in &wdect‘v”—
Type Change- Speed Tr ansinission, of which
the: IOHO\‘ g 1s o specification, reference
being had to the accompanying cwa.wings,
forming a part hereo
This invention relates ito an

eha nge ‘speed fransmission of the
type and is des;fmf-‘d
ence 1o itg J.c.aptauon

improved
selective
primarily with refes.
to five speeds forward
and reverse. A ‘transmission of this char-
acter to be practical and useful from bLoth
the engineéring and the commiercial stand:
point must s‘msfv requirements which have
not yet been met in five speed tr an%xmssmis
The printipa ! on]ent of the present inven
tion s o provide a bor\structmn m':h
when adapted to a five speed u';msm.ssxon
will make the box ag available for mdmary
automotive uses ag the accepted type of
thres and four speed boxzes now in vogue;
that i3 to say, the 1mpr oved transmission
.may be housed'in g short' compact box which
not only - permits it to be mounted on g
hqﬁbls n zecordance with qccem\,d practise
but also insures short stiff shafts with re-
sultin g quiet operation. The cha ange speed
gears (hemseﬁ*w ave all of relatweh small
diameter and V'u'v one from anor}mr by
slight degrees of graduation, ol
«‘oeedv 17’11'10 low an d the smress about the
same thy whm-u \m design, as will be
appreciat ed, makes for COIQ’)&CLDQSE and
](‘11gcs' life, In realiy Zing dus advantage
ihere has been provided in the l'ﬁprmeﬂ
iransmission a r‘ompmum redaction In twe
of the qj}eeda {such s first and second), a
Lomfomw sleeva, 1 uavmn constant mesh gears
bei ag mouelv supported on the counter shafy

to efiect this compound r@dmtmn when the
roprints
her

"'"C a1s on

o
are

"he spline. shaft

eature m tr‘e 1m"7‘m ed Lr:my
5 c{es in the smphcnv gk
the. speed - changing elen

on & single shifter lever ig
hig ;’mcr in it U*lmzs posi-

i forks ¢ f tnown ivw for the
mn‘pose of mesh1 ng the gears for different
speed‘, n J."JPIOPI' iate combinations. Fap.

ther, in securing each. change of speed’ only

of the tooth f

ting mechanism, Tl Lh five

“journz!

OFF,

OF BRIFNOL, REGDR ISLAND.

mgle gear needs ty be moved the splirie
ft having s slidably mounted tbereon only
ree change speed ﬁeals any one of which
may ‘be picked up by the shifter 'lever
through preper mnlpul tion when a speed
(h‘m“@ is to he accomplished. Mot only
ie the improved ix’ smission characterized
by s simplicity and tewness of parts in this
one. respeet but it ‘s to be noted that o
minimum 3 n“me" of gears is to be found'
within the hog for the securing of such
a large number of speed ratios.

These and other objects and advantages
of the Rnpro\‘ed tramsunssmn will appear
tooone skilled in the iy at greater length
In connection with t‘hu detailed d(.bo‘lptlon
of the illustrated embodiment shown in the
aceompanying d“‘f'wmffs, wherein—.

Figure "1 1g & view in verijcal section
ﬂ'zovwn the nnpmv"i mi'.‘lflSHHQ"'Oﬁ 88
houge 11'1

qmmue caging,
Fgure 3 is a view in tra ansverse section
through the gear sof sbowp in Figure 1 and
taken on the phmvs indicated by the broken
Iimes 29 of Figure 1 and look ring in the
direetion of the a rz‘o*vs
Figure 3 ig a mﬁm'mr* viev
of 1}19 gears of tne fraz
in a single plane in owder that their 'mcezu
relation. for diffe erens speed ratios may be
more readily understood,
The embodiment of the impros ed trans-
mission i] zoh eted } 1er°1n is for & five speed
rward and feverge b 00x for use in g rmwr
Nd" and mrtmu?“‘w a Lruck, bus it is
io ne ande-mood Lhm certain 19311‘ res of
the n“wwan may be eqaaﬂy {m antageous
na f"aa sl 15510*1 having a cuuu'em nim-
ber of B eea ratios. and deg signed
of some other charactar,
In the dea (ng the m'mm mover shatt
@ i3 indi ‘af,c a8 journaled in the. bearings ?
in zhe en ot ’Lu 2eaY case ¢, this L)m?‘
inner end a constant ¥ To-
nd & jaw dmch a®, an
4 web ¢ of me case.
] 1 gear o, 4 spline
naled rotats ably - -71’ihm the
¥ mmn WJ’ml ‘he drive ghaft
pling sh%w rotating
Aﬁuer for thﬂh
3 vJ"w Eﬂb Zear 01
e shaft e Hay s
the end wall %f the-

W mowmﬂ' all
wmission develg ped

&

CaBe 88 3

On the spling shaft
¢ ave nge speed geard

<
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g, h and ¢ of different diameters and en-
gaged respectively by forks ¢’. A" and ¢,
which may be picked up in any known man-

- ner by a single shifter lever, indicated at

‘o

19

20

30

40

. The invention is not concerned with the
details of construction of the shifting mech-
anisin; except in so far as the construction
and arrangement of the gears permit their
operation by a single lever.’

In the box ¢ is also journaled what will
be hereinafter termed the first counter shatt

?, bearings 7', 7* being provided therefor

at opposite ends in the case. At one side
of the bearing 7" is secured to“the project-
ing end ot the shatt 7 a spuy gear-sm which
is in constant mesh with the’spur gear o
on the drive shaft a. At the other side of

‘the bearing I’ are keyed, or otherwise se-

cured to the shaft I, spur.gears G H with
which may be meshed selectively the sliding
gears ¢, h, respectively. Intermecdiate the
ends of the first-counter shaft '/ is revolubly
mounted a sleeve # on which are cut or
otherwise provided compound gears n', n?
which may be engaged by the sliding gears
b, 4, vespectively. On the remote end of
the shaft 7 is cut or otherwise provided a
pinion #* with which meshes constantly a
gear L keyed or otherwise secured to a sec-
ond counter shaft L' journaled rotatably in
the casing ¢. The second counter shaft 1

has thereon a second gear L whicly is in.

constant mesh with one of the compound
gears n® on the sleeve . The sliding gear
7 may be meshed with the gear L on the
shaft I’ in order to effect reverse speed.
Thus far, the elements have been described
in their physical relation to one another
with special reference to the gear-casing ¢
and the function of each has been indicated
briefly. For an understanding of the -co-
ordinated functioning of the parts, however,
reference is to be had to Figure 3. Tifth
speed is direct and is gotten by sliding the
gear g towards the jaw cluteh ¢* until the co-

_operating cluteh teeth ¢* on the face of the

60

65

gear g epgage therewith. At this time the
spline shaft e rotates with the drive shaft
a. A comparatively slight reduction is pro-
vided between fifth speed and fourth speed
in order that shifting into fourth will be

éasy, a condition not heretofore generally

realized: When the jaw clutch ¢* is dis-
engaged from the clutch 4?, the gear g is

.free to be slid into mesh with the gear G

fixed on the first counter shaft 7. Since the
gears ¢ and m are in constant mesh the
first counter shaft I will constantly revolvs.
The fourth speed is obtained through mesh-
ing of the gears g, G- For third speed the
gear A is slid into mesh with the gear H
For second speed the gear % is slid in the

_opposite direction into mesh with the com-

pound pinion 7’ on the freely revolving
sleeve n. The power is applied to the gear

2/ for rotation of the gear % and the spline
shaft ¢ Dby passing through the constant
mesh gears 2%, L, L2 n®  Klrst speed is ob-
tained by sliding the gear 7 into mesh with
the compound pinion 7. Power is delivered
in the manner just indicated. Reverse
speed, as indicated hereinbefore, is obtained
by shding the gear 4 into  mesh with the

" gear L. .
From the description given it will be ap-

-7
<

[

preciated that the transmission set provided

is, to all intents and. purposes, as simple
and compact in construction and operation
as the accepted types of three and four speed
transmission, the necessary elements for the
additional speed ratio being included with-
out adding to the bulk of the set or necessi-
tating .employment of special selector de-
vices therefor. Only twelve gears are used
for obtaining six speeds, that is, five speeds
forward and one reverse. Single sliding

‘gears, only three in number, are needed in

order to obtain these six speeds. The diffi-
culties attending the manufacture of double
sliding gears and the complication of their
operation are avoided. All /of the gears
within reasonable limits are uniformly grad-
uated in size, that is to-say; there are no
such great differences in pitch diameters as
result in unduly high tooth speeds or tooth
stresses nor are the shafts and gears sub-

jected in any instant to deteriorating twist-

mg and torsional stresses. The use of com-
pound gears for two of the speeds makes it
possible to secare this uniform graduation
in pitch diameters with the resulting com-

pactness and longer life. The box itself for

the transmission is short and the shafts
therein are correspondingly stiff and insure
quiet operation. Manufacturing and engi-
neering requirements are entirely satisfied in

‘the simplicity and accessibility of all of the

elements. : _

As indicated hereinbefore some of the de-
vices of the improved transmission may be
adapted to boxes for other conditions of use

without depearting from the spirit of the-

invention. _
I claim as my invention:
1. Change speed transmission of the se-

8
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lective type including a spline shaft, change .

speed gears slidable thereon selectively, a
first counter shaft having gears rotatable
therewith to be engaged by certain of said
first named -gears selectively, a compound
gear rotatable freely on said counter shaft

and adapted to be engaged selectively by
certain of said first named gears and means.

to drive said compound- gear. :

2. Change speed transmission of thé se-
lective type including a spline shaft, single
change speed gears slidable selectively
thereon, a first counter shait having gears
thereon to be engaged selectively by cer-
tain of said first named gears, a compound

126

125

130



(&1

10

15

20

25

56

1,474,038

gear rvevoluble freely on said counter shafs
and adapted to be engaged selectively by
certain of said first named gears and a
secont counter shaft driven from said first
named counter shaft by constant mesh
gears and having thereon a gear in constant
mesh with one of said compound gears.

3. Change spesd transmission for five
speeds forward and reverse including a
spline shaft having three single slidable
gears thereon, » drive shaft having a gear
thereon, a first counter shaft having & gear
in.constant mesh with the gear on said
drive shaft, two gears earvied with the said
counter shaft for engagement selectively

by certain of said gears on said spline shaft,-

2 compound gear revoluble freely on said
counter shaft and engagesble selectively by
certain of said sliding gears, a pinion car-
ried with sz2id counter shaft, and a second
counter shaft having two gears thereon, one
of said gears being in constant mesh with
said pinion and- the other of sz2id gears
being in constant mesh with one of said
compound gears. '

4 In o change speed fransmission, a

: N

counter shaft, a compound gesr reveluble
{reely thereon, a pinion on the counter
shaff, and a second counter shait carrying
a2 gear in ccnstant mesh with said pinion
and a gear in constant mesh with one of
sald ,compound gears.

5. In a change speed tramsmission for

five speeds forward. and reverse, the com-
Lination driving and driven shafts includ-

ing & spline shaft, gears of different ratio

=3

X

to transmit the driving torque to the driven
shaft, respectively, a counter shaft on which
said gears are carried, three single gears
slidable on the spline shaft selectively to
coact with the fizst-named gears, respec-
tively, to effect- all five of said speed chang-
es, forks for the respective shding gears,
snd o single shifter lever engaging said
forks selectively. ’

6. Change speed transimission including 2
driven shaft and s counter shaft, sliding
gears on one of said shafts, fixed gears on
the other of said shafts for selective engage-
ment by the sliding gears, a second counter
shaft driven from the shaft having the
gears fixed thereon and additional gears to
effect a compound reduction in two of the
speed changes and interposed operatively
between the shaft having the gears fixed
thereon and the sliding gears. .

7. Change speed transmission, including
.a drive gshaft, 2 driven shaft in line theve-
with, a counter shaft, engageable gears
on the respective shafts, including a
compound gear mounted loosely on one
of said shanfis, certain of said gears being
slidable selectively whereby five forward
speed changes and reverse may be effected
between the drive shaft and the driven
shaft, snd a box in which said shafts are
journaled, the driven shaft being jour-
naled at its inner end in the drive shaft.

This specification signed this 15th day of
Avgust, 1821

ALEXANDER GRISWOLD HERRESHOFF.
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