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I‘REDFRICR DIEHL AND ADOLPH F. BECKER, OF ELIZABETH NEW JERSEY.

ELECTRIC FAN.

No. 867,914.

- To all whom it may concern:

Be it known that we, Freperick - Disurn and
Aporenr F.
and residents of Elizabeth, in the wunty of Union
and State of New Jersey, liave invented certain new
and useful Improvnmontq in Electric Fams,‘ of which
the following is a specification.

This invention relates, to an improvement in that
class of clectric fans having a stationary base or stand-
ard upon which is pivotally mounted the motor-frame,

_and provided with means fof communicating a con-
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tinuous. or yeciprocating rotary motion to the motor-
frame whereby the current of air from the fan-blades
is cunstantly ‘varied; and the mvom.lon “has for its
object 1o render more simple in construction and
compact in amangement the mechanism for pmducu_lg
the deseribed circular motion of the motor-frame.

In its preferred jorm, the fan s provided -with a

* base portion or standard upon which the motor-frame

is pivatally mounted to turn upen a vertical axis, the
standard having a lateral yoke member affording par-

aliel ways embracing a mtary a(‘tu.mng member car-
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ricd by the motor-frame in .neu.l relation with the
armature-shaft and provided with a segmental | pe-
ripheral facing adapted to establish rolling contact
relation alternately with cach of'said parallel ways to

. produce an oscillatory movement of the motor-frame.
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The rotary actuating member referred to may be

'upcmuvdy connected with the motor-shait by any
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usual or suitable forni of differential gearing adapted
to convert the rapid rotary, movement of the shaft
into a (‘ompamtlvdy slow movcment of the actuating
member. .

Jw practice -the dlﬂ'erentml connection is effoctcd
by two concentrically arranged overlappmg internal
gears, one of which is fixed to a “bearing hub of the

motor-frame surrounding the armature-shaft ahd the,

other is fixed to the actuating member, one of such
gears having one or-more teeth in excess of those of
the otlier, while, an externally -toothed gear intér-
meshing with both internal gears is mounted: upon
an eccentric bushing carried by the inotor-shaft, -the
revolution of the latter upon said shait inducing a
glight relative movement of the internal gears pro-
portionate to the difference in the numbers of their
respective teeth. Inasmuch as these gears and their
supports are arranged upon the same axis, the driven
jnternal gear is carricd by a sleeve fitted loosely to
the said hub of the- motor-frame and provided with a
circular cavity for the gears which is closed by a cir-
cular cap-plate which in practice cardes: the seg-
mental contact member, in the form of a qubber tube
to afford yielding and clastic qualities in the rolling
contact with the parallel ways, which produc es the
oscillation of the motor-frame. ~ :
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~8pecification of Letters Patent.
‘Apphcatmn filed April 22,1907, Senal Ko, 369 528.

Bicken, citizens of the United States, |

~wheel,’

Fatented Oct. 8, 1907.

The invention will be understood by refcrencc t(»
the drawmgs annexed, in which

Figure 1 is a perspective view of an clectric fan
constructed in accordance with the present-improve-
ment. Fig, 2 is an enlarged sectional view of the
mechanism for producing the oscillation of the motor-

frame, and Fig. 3 a rear face view of the same with «
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portion of the cap-picce removed to expose the parts v

within the gear cavity. Fig. 4 is a perspective view
of an electric fan embodying the present invention in
a modified. form, and Fig. 5 a detail sectional plan
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view of a portion of the motor-frame oscillating mech-

anism. .
- As represented in Tigs. 1; 2 and 3, the fan is con-
structed with the usual base or standard 1 having the-
lateral arms 2 and 3 connected at the outer ends with
the parallel members or ways 4 of a rigid yoke of sub-
stantially oval shape. “One end portion only of the
yoke is shown completely in full lines in Fig. 1, the
opposite end portion partially hidden by the, motor-
frame being represented in dotted lines; but it is to be
understood that the yoke is symmetrical in form, with
parallel upper and lower members united at the ends-
by substantially semi-circular connecting members.
The motor-frame 5 is shown pivotally mounted at the

.inner ends of the arms .2 and 3 of the atandard 1 by

means of the conical beating screws 6.
The motor is provided with the usal rotary armature

7 having its shaft 8 journaled in suitble bearings in the

armature-frame, one of which is shown as a bushing 9
disposed within a lateral bearing hub 10 of the motor-
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frame in which it is securely locked from endsvise .

movement while allowing a slight rocking movement
{or accommodation to the armature-shaft 8, by means of
the locking screw 11. The armature-shaft carries at
the forward end the usual fan-wheel 12 and has fixed

* thereon at the opposite end by means of a set-screw 13

an eccgentric 14 encircled by a2 wearing-ring 15 secured
within the hub of the vear-wheel 25 by means’ of the
pins16.

Mounted loosely upon the bearinghub 10 is a sleeve
17 formed with a flanged portion 18 having in its rear-
ward face a cavity embracing.the eccentric 14. - Within

the bottom of this cavity is fitted the annular plate 19
‘having its apertured inner portion fitted to the annu-
‘larly cut-away end portion of the bearing-boss 10 and
“secured to the saime by means of fastening-screws 20

To the outer periphery of the plate 19 is fitted the corre-
spondingly recessed adjacent face of a ring 21 locked
from turning in respect of the same by means of one or
more- tmnsvcrsc-pms 22, This ring 21 is provided with
an annular series of gear-teeth to form an internal gear-
The annular plate 19 thus constitutes a rigid
connection bétwo_cn the bearing hub 10 and the internal

gear-wheel 21 which latter is thus held in fixed relation,
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‘" aggregate of the widths of the other two gears.

™

with the motor-frame, of Whl(:h the hub 10 is shown as
an integral part.

Overlapping the internally t/uothed ring2lisa second
mtemally toothed ring or internal gear 23 having teeth
of substantially the same pitch but differing slightly

-in number from thosc of the internal gear 21, the gear 23
-having a flange extending outwardly beyond the pe-

riphery of the gear 21 and being secured by fastening-
screws 24 to a seat prov1ded therefor i in tho Ihno(,d pot—

‘ tlon 18 of the sleeve 17.

~“The teoth of both internal gears 21 and 23 are engaged
upon’ong side of the armature-shait by a common inter-

meshing extemally—toothed planet-gear-wheel 25 with

the wearing-ring 15 mounted upon the cecentric 14, the
face of the gear 25 havmg, a width equivalent to the
While

_the gears of this differential train are prefetably of the
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- also carriesan oxl-cup 28 screwed into a suitably thread-
ed lateral aperture therein; a,pd oil is communicated
* from ‘such oil-cup to the surfa¢e of the shaft 8 through '
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forms and arrangement’ representcd herein, it is evident
that such matters are not, essentiil’ ‘to the differential
driving connectxon between the arm.tturc—shaft and the
actuating member 17.

- The gear-cavity. thhm the lnose sleeve 17 is closed
and made dust- and oil-tight by a cap-plate 26 fitted
with broken joints to 2 suitable seat upon the rear face

‘of the flanged portion 18 and secured thereto by means |

of fastening-screws 27. The gear-cavity thus affords a

“lubricanit-holding chamber.adapted to confine a quan-~
“tity-of a- heavy oil or vaseline to insure the proper lu-

btication of the differential gearing within the same for
a’considerable Tength of time without the attention of
an attendant. . The reduced portion of the sleeve 17

the alined oil holes 29 and 30 in tho bearing hub 10 and
.the bushing 9, respectwely.

Upon one side, theperiphery of the cap-plate 26 is
grooved to receive the ad;acent side of a segimental fac-

_ . ing,. represented as.a-piece of rubber tubing 31 having
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its ends flattened and secured in V-shaped notches 32
in the edge of the plate 26 by means of screws 33. The

. axis of the: ‘maih:shaft and the, . gears 21 and 23 being
} eqmdlst,ant from the weaging-faces vf the ways 4, which
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are curved concentrically with the axis of oscillation of

the motor-frame 5.and are spaced apart slightly in ex-
cess of the:diameter of the cap-piece 26, the facing 31

in the rotation of the sieeve 17-and cap-piece 26 serves
to establish rolling conitact with first one. and.th'en the
other of the ways 4. As the ways are fixed in position,
it results that the motor-frame is moved in one direction

.. while the facmg 31 rolls in contact with one of the ways

" of the facing with the other of the ways.
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4 and in the opposite direction during g the engagement,
. As represent-
ed in Fig. 3, partially-in dotted lines, the facing 81 oc-

cupies a segment of the rim of the cap-picce 26 slighitly -

more than a semi-circumference, g0 that while_contact
is still maintained ‘with-one of the ways at the end of a
movement of the motor-frame in one direction, contact
is established with the other way. preparatory to the re-
verse. movement of the motor-frame. In this action a

certain s]lppage takes place while onie end of the facing

31 is becoming disengaged from its respective way.4,

but this is providéd for in the embodiment represented
in the drawings by the yielding-and elastic character of
the facing, although it is evident that other provision

<
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- mig,ht; he made for.compensation-for such slippage, or
the length of the segmental facing 31 might be leduccd
to avoid the action referred to.

While other yleldmg material would perform the re- -
quired function in a manner more or less satisfactory, 70
the rubber tubing is prefcrabl(- not only because of its
yielding quality, but 1y reason of its cushioning action
and its olast1c1ty which enables it to- compeneate for
wear by reason of long service s0 as to insure not only

' durability but uniformity of operation. 75

The operation of the deviceas thusdescribed is as fol-
lows: The throwing of the usual switch in the base of
the standard 1 starts the motor, whicly rotates the pro-

_peller 12 in a wellknown manner regardless-of the mo-
tor-frame oscillating mechanism above described. The 80
rotation of the shaft 8 and its eccentric 14 causes the
successive engagement of the peripheral teeth of the
gear-wheel 25 circumferentially with those of the inter-
nal gears 21 and 23, but as the teeth of the latter diffor
slightly in number, the teeth of the gear 26 act as 85
wedges to bring the portions of both internal gears pro-
gressively into reglster at the successive common points
of tangency, and as the internal gear 25 is connected’
with the bearing 10 in which the shaft 8 rotates; the
other internal gear 23 i is given a differential motion in 90
one or the other direction; dependent upon whether the
number of teeth in the loose gear-wheel is greater or less
than those of the fixed gear-wheel. By this means, the
loosé gear-wheel 23 communicatesa comparatlvely slow
rotating movement to the cap-plate 26 through the con- 95
nected member 18, and the segmental facing 31 is thus
enabled to roll alternately in contagt with the opposite
parallel ways 4 of the yoke carried by the standard 1.

As the yoke is maintained stationary, the member 26 is.
caused by the rolling connection with the.latter estab- 100
lished by means of the facing 31 to move to-and-fro so as

to produce the described oscillation of the motor-frame

by which it is carried upon its bearing centers 6.

In the modification represented in Figs. 4 and 5,
the standard 1 is provided with a U-shaped supporting 1C5
yoke” 34- carrying the pivetal cénter-screws 6 upon
which is journaled the motor-frame 5 provided with
the armature-shaft 8 carrying at the forward end the
fan-wheel, 12 At the rearward end the’ motor-fra.me
carries a 1 “tary actuating member 35 which is or may 110
be mounted thereon similarly to the corresponding
member in the form of the improvement previously
described and thay ‘be similarly actuated by differen-
tial gearing' drivén by the armature-shaft. In’ this
form of the improvement, the member 35 is shown pro-- 115
vided with a peripheral cam-groove 36 which is entered

-by a roller-stud 37 upon the shorter arm 38 of a bell-
crank lever 41 pivotally mounted at its angular portion
by means of a screw-stud 39 upon a bracket-member
40 secured to the rear of the motor-frame, and having 120
its longer arm conneccted by means of a screw-stud 42
with one end of a link 43 baving its opposite end con-
nected by means of a pivotal screw 44 to the base of the
supporting yoke 34 near the motor-frame bearing. As
‘the actuating member 35 rotates, it causes the rocking 125
of the bell-craink lever 38 41, which through its con-
nection with the stationary member 34 causes the mo-

tor-frame 5°td ‘oscillate upon its center-gfrews. While

this form of ‘the unprovement has the a.dvantag(, of a
posmve connectmn between the actuating membercar- 130
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ried by the métor-framezind the stationary motor#ffame )

support, to insure a uniform timing of the parts, the
préviously described form of the improvement is con-
sidered preferable, in that it avoids the usc of a can and
contains less parts and is less liable to get out of order

by the loosening of screws or otherwise, -

In the form of the mprovement represented in Figs.
1, 2 and 3, the facing 31 is very easily renewed, and
the removal of the ‘cap-piece 26 not only serves t7 free

the motor-frame from its statlonary supporting member |

- to enable the same to swing freely upon its bearings,

16

but uncovers the gear-cavity for access tb the differen-
tial gearing for lubrication or other purposes.

_While I have shown and described berein two of the
more ‘desirable forms of the present’ improvement, it is
ev_ldent that the invention is susceptible of consider-

- able modification in other ways, w'?thout departure from
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: :stgmd.lrd upon which said motortframe.

the scope of the same.

. Having thus sct forth the inv cntum what I d'um
herem isi— .

1. In an eleetric fan, in comblmltlon, a mdtor-fr'ame, a’

standard upon which said motor-frame is pivotally ‘sup-
ported, a motor comprising an armatire-shatt journaled
in- said motor-frame, a rotary actuating member . carried

by sald motor-frame and mounted coucentrically with

sald armature-shaft, differential goaring intermediate the
armature-shaft and said actuating member, and an opera-
tive connection between the standard and sald actuating

- meriber. whereby as the latter rotates it communicates to

the  motor-frame a to-and-fro nmvcmcnt u,l.ltm, to b«ll(l
s(andard

. In an electric f:m, in combinationy a motor-frame, a
is pivotally sup-
ported, 1 motor comprising an .mul(uu. shaft J()lllll-lle(l
in sald motor-frame, a rotary ac tu.ltimg member earvied
by said motor-frame and raounted concentrically with said
arnuture-shaft, differential gearing iutermediate the ar-
mature-shaft and said actuating member provided wilh a

closed dust-proof casing, and an operative connection be-

tween the standard*and said actuating mermber whereby
a8 tha latter rotates it communicates to the motor-frame a
to-and-fro movement relative to said standard.

L. In an electric fan, in combination, ‘2 notor-fraine; 2

. standard upon which said motor-frame Is pivotalty sup-

45

-in sald motor-frame,

ported, & motor comprising an swrmature-shaft journaled
concentrically arrvanged geéar-wheeis

. having different pumbbrs of peripheral teeth, both heing
"earried by said motor-frame, the one being adapted to vo-

i pl

tate and the othei stationary in respect of ‘the samc,
wi-wheel monnted to revolve avound and. free to ro-
tate 'In respect of said armature-shaft and meshing with

, said concentric gear-wheels, and an operative connéction
© hetween sald standard and the rotating gear-wheel car-
. ried by said motor-frame' whereby as the latter rotates it

communicates to the motor-frame a to—and fro muvement
relative to sald standard. .

4. In an clectric fan, in combination, 2 motor frame, a
standard upon which said motor-frame is .plvotal}y sup-

ported, a motor comprising an armature-shaft journaled

in sald motor-frame, & rvotury actuating member carried
hy said motor-frame concentrically with said armature-
shaft, (umon(ncully arranged gears having different num-

_bers of peripheral teeth, the one carried by and station-
* ary in respect of the motor-frame and the other carried by
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and movable with sald actuating member, o planet-wheel
mounted and free to rotate upon said shaft and adapted to

‘mesh with said concentric gear-wheels, and an operanv

wnuectum hetwepn said standard and the actuating mem-
|)}J whereby as the latter rotates it communicates to the
netor-fr ame a to-and- tro movewment relative to sald stand-
ard.

3. 1n an olo(.tlic fan, in combination, & motor frame, a

standard. upon which said motor-frame is pivotally sup-
ported, a motor comprising an armature-shaft journaled

in said motor-frame. a rotary nr:_tuntlng' member carried’

.
£

.shaft jou,

- intermediate - the armalure-

8

by said motor-frame concentrically with sald armature-
shaft,-concentrically arranged internal gear-wheels having
different numbers of peripheral teeth, the one carried by
and stationary in respect of the motor-frame and the
other carried by and movable with sald actuating member,
an eccentric fixed upon said armature-shaft, a planet-

80

wheel loosely mounted upon said eccentric and adapted to

niesh with hoth of sald internal gear-wheels, and an oper-
ative connection between said standard and the actuating
member, whereby as the latter rotates it communicates to

85 -

the motor-frame a to-and tro movement relative: to gald .

standard.

6. Inr am glectrlc fan, in combinutlon,‘ a motor-f:ax_ne -

‘having a bearing-boss, a standard upon which said motor-

frame is plvotally supported, a motor comprising an ar-

. mature-shaft journaled within said bearing-boss of the

motor-frame, a rotary sleeve loosely mounted ‘upon -the

-bearing-boss of said mlotor-frame and provided -with a

gear-cavity, internal gears having different numbers of pe-
ripheral teeth ®sposed within said gear-cavity concen-
trically with the armature-shaft, the one being fixed to
and stationary i{n respect of sald bearing hub_and the
other being carried by and- movable with said rotary

90
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sleeve, an cccentric fixed upon said armature__shaft, a

planét-wheel lovsely mounted upon: said eccentric and
adapted to mesh with both of said internal geair-wheels,
and an operative contection intermediate sald standard
and said sleeve whereby as the latter rotates it ‘communi-
ciates to the motor-frame a to and-fro movement relative
to said standard. .

7. In an Llectll(, fan,.in combination, a motor-frame
having a bearing-hoss, & standard upon which said motor-

frame is pivotally supported, a motor comprising an ar-

mature-shaft journaled within said bearing-boss of the
motor-frame, a rotary 8leeve loosely mounted upon the
bearing-boss of said motor-frame and provided with a

. gear-cavity, internal gears having different numbers of pe-

riplieral tecth disposed within said. gear-cavity concen-
trically with the armatureshaft, the one being fixed to
and stationary in respect of said bearing hub and the
other being carried by aud 1movable with said rotary
sleeve,
planet-wheel loosely mouuted upon said eccentric and
adapted to mesh with-both of said internal gear-wheels, o
remaovable cap applied to and adapied to close the cavity
of said sleeve, and an operative connection intermediate
suid standard and said sleeve whereby as the latter ro-
tafes it “communicates to the motor-frame a to- und-fro
movement celative to said standard.

S, In an elecetrie fan, in combination, a standard pro-

. vided with parallel ways, 2 motor-frame pivotally mounted

thereon and having a hearing boss extending in a direction
intermedinte ~aid ways, a motor comprisiog an armature-
sated within said bearing-hoss of the motor-
feame, a rolary actisiting member carried by said motor-
frame and Mo nted concentrically with said armature-

shaft and having a rolling contact with said ways of tlle.

standard, and differential gearing intermediate the arma-
tare-shaft and said actuating member.

9. In an electric fan, in combination, a standard pro-
vided with parallel ways, a motor-frame pivotally mounted
theveon and having a bearing boss extending in a direction
intermediate said ways, 2 motor comprising an armature-
shaft journaled within said lLedring-boss of the motor-
frame, a rotary actuating member carried by said motor-
frame and mounted concentrically with said armature-
shaft, 2 removable - peripberal’ facing extending party
around said rotary moember and adapted to establish roll--
ing contact relation alternately between the same and the
parallel wags of snid standard, and differential gearing
shaft and  said actuating
member. .

10. In an cleetric fan, in combination, a standard- pro-
vided with parallel ways, & motor-frame plvotally mounted
thereon and having a bearing-boss extcndmg in a direction
intermediate said ways, a motor ulmprixln,; an armatuve-
shaft journaled within said bearing-boss of the motor-
frame, a rotaty actuating member careied by said motor-
frame and mounted comcentrically with, said armature-
shaft,: a yilelding facing extending partly avound the

an eecentrie fixed upon said armature-shaft, a .
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pox‘iphm) of wdid m-tuntlng memhor and adapted to estab-
lish reliing contaet relation alternately hetwdéén the same
and the parallel ways of said s,tmdard and differeutial
gearing  intermediate thp armature: shaft angd ~xald ac-
tuating member.

i1, In an clectrie fan, in combination, a standard pro-

vided with parallel ways, a motor-frame pwotull\ mounted .|

therecon. and having a hearing-hoss (-xlvnding in a diw(tmn
Intermedinte said ways, 2 motor cemprising an ar m.umu

shaft jeurnaled within s.gd l)o.mn"—lm«/nf the motor-

frame 2 rotary actuating fembor ¢ .uri:-duw siald motor-
frame and mounted concentrically with_said armature-
shaft a yielding and elasti¢ facing extending partly around
‘the pm lph(‘ly of said actuating member and adapted to
establish rolling contact relation alternately between the
same and the paratlel ways of said standard. and differen-
tial “génting intermediate the armature-shaft and said ac-
tuating meniber:

12. In an electric fan, in comblnation a ‘standard pro-
vided with parallel ways, a motor-frame pivntully mounted
thereon and having a bearing-hoss extending.in a direction
intermediate gald ways, a motor comprising an armature-
shaft~journaled within sald bearing-boss of the motor-
frame, a rotary. actuating member carried by said motor-
frame and mounted : concentrically with said armature-

‘shaft, ‘a yielding and elastie facing formed of rubber tubing

extending partly around the periphery of said actuating
member and adapted to-establish rolling contact relation
alternately betwéen the same and the parallel ways of sald
standard, and differential gearing intermediate the arma-
ture-shaft and sald actuating member. : .

t3. In an electric fan, in combination, 'a motor-frame

’ having a bearing-boss, a standard upon which said motor-

35
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frame is pivotally supported, a motor comprising-an arma-

ture-shaft journaled within said bearing-boss of the moto_r-_
frame, a.rotary sleeve loogely mounted npon the bearing-

boss of sald motor-frame and provided with a gear-cavity,
internal gears having . different numbers of peripherat
teeth disposed within said gear-cavity concentrically with

the armature-shaft, the one being fixed to.and stationary
in respect of said héaring hub and the other heing carried -

by and movable with said rotary sleeve, an eccentrle fixed

45

upon said armature-shaft, a planet-wheel loosely mounted
upun said eceentric and adapted to mesh with both of said
internal gc-'lr-who«le. a removable cap applivd to and adapt-

867,914
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pos

-t . \

(4
ed to close the cavity ‘of said sleeye,
peripheral. facing of ylelding mate

rial applied to said cap

and adapted to establish rolling’ contact relation alter-:

nately between the same
standard. .
14, In an eleurlc fzm, in combination, a motor-frame
having a Iwnrmw-hoss, a standard upon which said motor-
frame is pivotally supported, a motor comprising an arma-
ture-shaft journaled within said bearing-boss of the motor-
frame, a rotary slecve loosely mounted upon the bearing-
hoss of said motor-frame and provided with a gear-cavity,
internal gears having different numbers of  pervipheral
teetly disposed within said gear-cavity concentrically with

:md the paralicl ways of said

| the :ll'l'mlllll'(‘-sh:lft. the coe being fixed to and stationary

in respect of said bearing-bogs and the other being carried
Iy and movable with said rotary sleeve, an eccentrie fixed
upon said armature-shaft, a planet-wheel loosely mounted
upoa shid cecentric and adapted to mesh with both -of said
infernal gear-wheels, a removable cap applied to and
adapted to close the cavity of said sleeve, and a segmental
peripheral facing of yielding material and extending move

than a semi-cireamference aroand said cap and adapted.
to establish volling contact relation alternately between’
the same and the parallel ways of sald standard. ’

15, In an’ clectric fan, in combination, a motor-frame,
a standard upon which said motor-frame is pivotally sup-
ported and provided with a rigid yoke affording spaced
parallel ways. and with an arm extending laterally from
one of said ways to carry one of the pivotal supports of
said motor-frame, a motor comprising an armature-shaft
journaled in.satd motor-frame, a rotary actuating member
carried by said motor-frame and mounted concentrically
with said armature-shafi, a segmental faclng applied to
the -periphery of said actuating member and adapted to
establish rolling contact relation between the latter and
the sald ways, and an operative connection between the
armature-shaft and said actuating member.

In testimony whereof, we have signed our names to this

specification, in the pl(‘\(-nu- of two. sul)su’ihing witnosseq

_FREDERICK l)[b[lb

ADOLPH F. BECKER. ~

Witnesses ’
Hexey J, MinLeg,
FIENRY A, KORNEMANN.
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