. 664,386, - Patented Dec. 25, 1900.
No. 66 - ' 'S. C. DAVIDSON. ’ |

SPEED REDUCING OR SPEED MULTIPLYING GEAR

(Application filed J uly 21, 19G0.)
(No Model.) - - 8 Sheets—Sheet |.

| _Zizarezzﬁr
/fdmzcez ,._7]::33'662507?/

1/7&?5__ ;fefz/.f

THE MORRIS PETERS £O., PHOTC-LITHO,, WASHINGTON. D, .




No. 664.386.  Patented Dec. 25, 1900,
S. C. DAVIDSON. - .
SPEED REDUCING ﬂﬁ‘ SPEED MULTIPLYING GEAR
Appli filed 1, 1900.)

- | . p e ; :
_ “(Hn Hlodel.) | | | | | 8 Sh ots—Shsaet 2.

\\\\\\\\\\\\ '4k\\\\\\\\\\ |
*|

/

LLLD

IIIIIIIII IIIIIIIIIIII

jﬁ Jc'i’

\

35'

/
w =
\ ///A\\\\\

| /////
/ :

/

7
e
74

‘ 29/ .

,/

L

]6'

I\
N \ / \E
. 5‘“3 \\\\ /// cm N
N - \-
X R ' | :
| . ANNAY BN ' mw_g’/n
i\ E——.17 N
Titres ses, - .- \/s\k\\\\ ' 7/372/?57
\ »(5327732462 C / ,7::2%:36730 z

: M«\ Y @MLGM "

| /*‘5 %Z‘Z'_—?-ze.f/f




No. 664,386. - ' _ | Patented Dec.'25, 1900.
- 8. C. DAVIDSON.

SPEED REDUOING OR SPEED MULTIPLYING GEAR
(Applinatmn filed J uly 21, 1800.)

(No Model.) , g .Sheets—Shest 3.

) 26
- _ o
- 24 / _ 25 . 79
' B A
2 - 26+ 25 -
. 2 e7 30
29% |
1 y 6 |
| * f
1 | I
U = 25 Al Y
ff | | 26 — | o  § \
/ YT 26 |1 ‘11
fJ 1 = : . ' { | 111‘*
;".f ‘1
f | | \\
o - _ |
| _ . -~
28 ' _ 122
Hitnesses | _7%96/37—?
S o, - - /cSYc:w?zzceZ Ojavtdsonx

THE NORRIS PETERS CO., PHOVO-LITHO., WASHINGTON, D. C. '




No. 664,386. | Patenfed Dec. 23, 1900.
| ' | S. C. DAVIDSON.

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SPEEDREDUCiNGUHSPEEDMULTIPLYINGGEAR
S {Application filed July 21, 18C0.)

(No Hodal) B o 8 Sheets—Sheet 4

"6@
R

25% O

25

— ey iy

] —?zz’eizﬁr
/«57@772 ueZ _Zczzwc‘z Soze

Yl O o ¥

THE NORHAIS PETERS CO. PHOTO-LITHD., WASHINGTON, D. C.




64386‘- | o Patented Dec. 25, 1900.
.. 86% _ S. C. DAVIDSON. -
SPEED REDUCING OR SPEED MULTIPLYING GEAR.

| {Application filed July 21, 1200.)
(Mo Model) | | o - | 8 Sheets—Sheet 5.

3 .
i o we ek EF W i

.
\
- d;--—- -—\'-t——---ﬂ-_

O

y
|
|
t
i
|
|
|
I
|
|
'
1
!
1
i
'
t
i
{

o -I-_..---.'----'} o

- _Lrrvernndiz

'Sczmdez Oﬂav@wg
o @MT& C? @m»@ _

foes Net77ee s

THE NCO2RIS PETERS CO, PHOTO-LITHG., WASHINGTON, D, ©.




No. 664,386.  Patented Dec. 25, 900.
. S S. C. DAVIDSON. S _ -
- SPEED REDUCING OR SPEED MULTIPLYING GEAR.
filed 190

{ pp ication = uly " o) __ |
(No Model.) | . 8 Sheets—Sheet 6 :

N

\\\\\\/// 4%\\\\\?

-------- /// \\\\
-
////

* e
| R

0\ S
1IN

_ (.

3. ' Fﬁ-

o % v

N\l //// \\\\
\d\\‘# i
\\\\\\\\ G NN

\\\

.....

I 2272077
§I "35227? ueZ OJJZZJ ccZs07 70

TS etz ey,




No. 664,386. ' o Patented Dec. 25, 1900.
' S. C. DAVIDSON.

SPEED REDUGING OR SPEED HULTlPLYING GEAR
(Application flled July 21, 1800,

(No Model.) ' : 8 Shests—Sheet 7.

Fig.y.
269 3%

m 26 _ . .
\///J/ — /9

ma e

<

. |
/
|
!
4

I/I///II/ ”m 52

////

Z"Zzessa,s ' : ﬂsyc:m eZ_ZC_YZfEZZ}Zsa
M 3 i 70

%MZ (° %/zmv@

ﬁ?‘wey&'

||||||




No. 664,386. ' ~ Patented Dec. 25, 1900,
- s.¢ nAvmsou - -

SPEED REDUCING OR ‘SPEED MULTIPLYING GEAR.
{Application filed July 21, 1800.)

(No Model.) - | 8 Sheets—Sheet 8.

g
>

O — 0~ O

I N
-}
Y B
N
. f‘f =
O
' ' 7:735167357* -
,cycwzueZ O Daveclse 072

_ Sy % OM)‘Q
/2/4' -,%7?7?&95

THE KORRIS PEVERS CO.. PHOTO-LITHS, WASHIKGTON, D. £,




| Works Belfast, Ireland have invented cer-

19

20

30

35

e —— e

SAMUEL CLELAND DAVIDSON, OF BELFAST

, IRELAND.

SPEED-REDUCING OR SPEED-M ULTIPLYING GEAR.

SPECIFICATION formmg pa,rt of Letters Patent No. 664 386, dated December 25 1900,
A‘DDhga,t]g]]_ fled July 21, 1000. Serial No. 24 426, (No model,) |

To all whom it may concern:

Be it known that I, SAMUEL CLELAND DA-
VIDSON, merchant, of Sirocco Engineering

tain new and useful Imp1 ovements in Speed-
Reducing or Speed - Multiplying Gear, of
which the following is a specification.

Thisinvention has reference toan improved

construction and arrangement of speed-re-
ducing or speed-multiplying gear for trans-

mitting driving power at a lower or higher
rotary speed from a revolving shatft—such as

the driving-shaft of electric motors, turbines,
steam-engines, and other motors—to another

shaft arranged in concentric alinement thel e-

with and whlch is driven thereby.

The objects of this invention are to trans-
mit a lower or higher rotary motion from a
driving-shaft to a driven shaft in concentrie

allnement with each other by means of a bal- |

anced arrangement of toothed-wheel gearing
so mounted as to obviate side thrust on bot.h

shafts, and thereby minimize friction in their |

bea,rm,qs and loss of power therefrom, and

also to have said toothed-wheel gearing partly )

immersed and revolving in a bath of oil or
other fluid lubricant, soas to minimize work-
ing friction and noise in said gearing.

In the accompanying drawings, Figures 1,

2, 8, and 4 show one modification in which

‘the gear-box is made in halves bolted verti-
cally and with an intermediate plate bolted

in between the gear-box flanges, but without
the outside bearmgs on gear-box forcarrying

side shafts, Fig. 1 being a vertical section on

. the line G'r H of Fig. 2 FID‘ 2 a horizontal

40
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section on the line I J of Fw 1, Fig. 3 a ver-
tical section on the line K L of Fw 2, and
Fig. 4 an end elevation of Fig. 1. Flgs 5, 6,
7, and 8 show another mod1ﬁcat10n in WhlGh
the gear-box is made in halves bolted verti-
cally and with an intermediate plate bolted

in between the gear-box flanges and with out-
side bearings for carrying side shafts, Fig. 5

being a vertical section on the line M N of
Fig. 6, Fig. 6 a horizontal section on the

~line O P of Kig. 5, Fig. 7 a vertical section

" on the line Q R of Fig.

9, and Fig. 8 an end
elevation of Fig. 5.
Referring ﬁt'st to Kigs. 1 to 4, inclusive, the

gear-box in which the D'earmo‘ 1s inclosed 1is |

lings.

" made in vertical halves 24 and 25, which are

connected together with an oil-tight vertical
joint by means of bolted flanges 24“ and 252,

-1@3pect1ve1y Each of the halves 24 and 25

is provided with feet 2b, Figs. 1 and 2, by

means of which the gear- box can be bolted to
any suitable fOIlDdd,th]J

A Dbearing 29 is
castin the half 24 at one end of the gear-box
to carry a shaft 4, and a bearing 30 is simi-
larly cast in the half 25 on the 0pposite end
of the gear-box to carryashaft6. Theshafts

4 and 6 are coaxial and opposite each other

and may be provided with the usual coup-
Side shafts 8 and 11 are provided,
these being mounted parallel to each other

~and to the common axis of the central shafts .

4 and 6. They are also equidistant fiom sald
common axis,

13 1s a spur-pinion wheel ﬁxed on the end
of -the shaft 4 inside the gear-box, and 14 is
a spur-wheel fixed on the shaft 8 mSIde the
gear-box and gearing with the pinion 13.

15 is a spur-pinion also fixed on the shaft

8, but gearing with a spur-wheel 16, fixed on

the shaft 6.

17 and 18 are wsnectlvely a spur- pmlon'
and a spur- -wheel fixed on the shaft 11 and

gearing, respectively, with the wheel 16 and
pinion 13,

‘All the pinions and wheels 13, 14, 15, 16,
17, and 18 are inside the gear-box.
ion 13 and wheel 16 gear, respectively, with

the wheel 14 and pinion '15 on one side and |
with the pinion 17and wheel 18 on the oppo-
site side,.

The pinions 13, 15, and 17 have
equal diameters, and the wheels 14, 16, and
18 have also equal diameters.

located between the wheels 1415 0on sald shaft,
and the other side shaft 11 is also ecarried in
one bearing only, 23, which is similarly lo-
cated between the wheels 17 18 on said Shaft

Between the ﬂanwes 24* and 252 is seculed

the peripheral ﬂa,nﬂ'e 26* of a vertical inter-
mediate plate 26, that extends centrally across
the gear-box from end to end. 'I'his inter-

'medmte plate 26 has cast wn;h it the bear-

ings 22 23, abovereferred to. It has also cast

;w_ith it centra—lly-loeated coaxial bearings 27

The side shaft
8 i8 earried in one bearing only, 22, which is

335
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The pin-
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and 28, which  carry, respectively, the inner
ends of the shafts4 and 6 between the bear-




' ings 29 and 30 of the gear-box.
ment in the intermediate plate 26 of the ad- |
ditional bearings 27 28 for the ends of the |

>

driving-shaft-4 and driven shaft 6 is impor-
tant where high power is being transmitted,

a8 they not only increase the ﬁrmness of the

~ pinions on said shaft, but also insure the cen-

10

ters of said shafts belnﬂ‘ truly pa,lallel' to the
centers of the side sha,fts 8 and 11.

19 is a movable plate covering the hole 20

~ which is an inlet to allow of 1ntr0duemﬂ' 1a-
~ brieant into the gear-box. =

20

- 21 i1s an outlet-hole for WIﬁhdmwmﬂ' the lu-
bricant from the gear-box. |

The shafts 4 and 6 may be either the drw-'

mg or driven shafts, according as the speed
is to be reduced or mcreas‘.ed

The pinion 13 onthe shaft 4iselther smal]er

- or-larger than the spur-wheels, accmdmn‘ as

the speed'cif the driving-shaft 4 is to be re-

duced or multiplied in transmission to the

driven shaft 6. The larger wheels dip into

.the lubricant contained in the gear-box and

26

- splash 1t {reely over the sm_aller wheels and |

around the ends of the bearings within the

- gear-box, which are thus all so efﬁcmntly lu-

bricated as to reduce friction and noise of the
wheelsto aminimum. Theintermediate plate

. 26 has within the gear-box openings 26° 26°

30

at top and bottom, so as to allow free circu-

- lation of the lubrlcant and contained  air
- through the said openings from one side of

35

‘the gear-box to the other when the gear- Wheels

are revolving.
The side thrusts due to the engagement of

‘the wheels 13 and 14 with each other and of

the wheels 16 and 15 with each other on one

side of the shafts 4 and 6 are exactly and re- |
~ spectively balanced by the oppositely - di-

rected and equal side thrusts due to the en-
gagement of the wheels 13 and 18 with each
other-and of the wheels 16 and 17 with each

other on the oppomte side of bhe said shafts

4 and 6.

45

In the m@dlﬁcatlou shown in Figs. 5, 6,7,

and 8 the gear-box 1s formed in two vertleal
‘halves 31 32, jointed oil-tight by means of

~ bolted flanges 31* 322, between which is se-

o

cured the perlpheral ﬂ&nﬂ*e 26* of the inter-

The mtermedla,te plate
has cast with it bearings 22 and 23 for the side

shafts 8and 11, and also the central additional

mediate plate 26.

~ bearings 27 and 28 for the ends of the shafts

RE

~ boex half 32 has cast with it the bearmg 30 for
the 'shaft 6.

_. "6-:5

4 and 6.

The gear-box half 31 has cast with
it the bearings 29 for the shaft 4,and the gear-

The gear-box halves have also
cast with them addlnlonal bearmo*s 93 and 34

- to carry the ends of the side shaft 8, and also
additional bearings 35and 36 tocarry the ends

of the side shaft 11 The additional bearings

- 33 34 and 35 36 are provided when extra hlgh

__65

power has to be transmitted,so that the wheels

1415 17 18 are Sunported by bearmﬂ‘b on eac h-'

Slde

The employ-

“What I claim, emd desire to Secure by Let-

| tel s Patent, 1s—

1. In speed reduemg or speed multiplying
gear, the combination of two central lot&ry

sha,l"ts arranged in line with each other, a pin-

ion on the end of the first central shaft and

a toothed wheel on the adjacent end of the
second central shaft, a first side shaft and a
second side shaft 1oeated on opposite sides of
the common axis of the two central shafts, a

‘toothed wheel on the first side shatft gearing
~with the pinion on the first central shaft, and

a. pinion on the first side shaft gearing with

{ the toothed wheel on the second central shaft,

a toothed wheel on the second side shaft gear-
ing with the pinion on the first central shafb

with the toothed wheel on the second central
shaft,with bearings for the two central shafts,
and with an intermediate plate provided with
bearings for the two side shafts, and with cen-
tral bearings for the adjacent ends of the two
central shafts, substantially as set forth.

gear, the eombmatlon of two central rotary

shafts arrangedinline with each other, a pin-

ion on the end of the first central 'sha,ft, and

“a toothed wheel on the adjacent end of the

second central shaft, a first side shaft and a
second side shaft located on opposite sides ot

‘the common axis of the two central shafts, a

toothed wheel on the first side shaft gearing
with the pinion on the first central shaft, and
a pinion on the first side shaft gearing ‘with
the toothed wheel on the second eentral shaft,

a toothed wheel on the second side shaft gear-
| ing with the pinion on the first central shaft,
and a pinion on the second side shaft gearing

with the toothed wheel on the second central

shaft, with a gear-box made in halves bolted

together melosmn the whole of the toothed

gearing and pI’OVIdBd with bearings for the
'two centl al shafts, and with an intermediate

plate provided with bearings for the two side
shafts, and with central bearings for the ad-

jacent ends of the two centml shafts, sub-

stantially as set forth.

3. In speed- reduemﬂ' or speed -multiplying
gear, the combmatwn of two central rotary

shafts arranged inline with each other, a pin-

2. In speed-reducing or speed-multiplying

70

a 75

30

and a pinion on the second side shaft gearing

90.

95

ICO

18eY;

110

TI5

ion on the end of the first central shaft and -

a toothed wheel on the adjacent end of the
second central shaft, a first side shaft and a
second side shaft located on opposite sides of

the common axis of the two eentral sha,fts, a
‘toothed wheel on the first side shaft gearing
{ with the pinion of the first central shaft and
“a pinion on the first side shaft gearing with

the toothed wheel on the second eentml shaft,

‘a toothed wheel on the seeond side shaft gear-
ing with the pinion on the first central sh&ft

and a pinion on the second side shaft gear-

-ing with the toothed wheel on the second cen-

tral shaft, with -a gear-box made in halves

| bolted together and inclosing the whole of the

120
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toothed gearing, and provided with bearings |

~to carry the two central shafts, and also with
‘bearings to carry the ends of the two side
~shafts, with an intermediate plate provided
with central bearings to carry the adjacent

ends of the two central shafts, and also with '

bearings to carry the two side shafts, sub-
stantially as set forth.

~ In witness whereof I have hereunto signed
my name in the presence of two subscribing 1o
witnesses. - - | I .

SAMUEL CLELAND DAVIDSON.

Witnesses: =
GEORGE GOOLD W ARD,
HUuGH TAYLOR COULTER.




	Drawings
	Front Page
	Specification
	Claims

