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1’0 a,ZZ whom z,t map?/ concern:
Be it known that I, CHARLES IIAMMEN, a

citizen of the Umted States, and a resident
of Chicago, in the county of Cook and State
‘ofIllinois, hayveinvented certain new and use-
ful Implovements in Keysand Key-Seats for
-Shaftmg, of which the following is a specifi-
- cation, reference being had to the accompa-
.27 nying drawings, formmg a part thereof,
-, % 1o “The purpose of this invention is to provide

.. amode of construction for securing pulleys

and the like to shafting.

It consists in the form and locatlon of keys

and. key-seats, as particularly deseribed in |

the claims.

| - In the drawmws, I‘ln'ure 11is a transverse
.+ - sectlon of a shaft, showmg a hub of a wheel |
~ -+ .. keyed thereto according to my invention.
. Fig. 2 is a similar view of a slightly-modiﬁed |
T 200
. .on Fig, 2.
"'”showmﬂ' a modlﬁcatlon

Iig. 318 asectionat theline3 3
Fig.- 4 is a view similar to Fig. 1,
Fig. 5is a se(,tmn

construction.

L at the hne 55 on Fig. 4. Fig. 61s a perspec-

e 30

- tive view of the preferred form of relief-key.
. key- sea,_ts,cons_lstmfr of facing channelsin the

| -~ 'shaftand hub adapted to reeeive a key which

~ . is rectangular in cross-section and has

- The customary construction of keys and

slight taper in its dimension radial to the

shaft, the channels having corresponding ta-
. per, the key and channels, however, having

their other sides parallel to the said radial di-

- mension or with slight taper, is open to cer-

* tain well-understood objections..
iveness in such eonstruction it is necessary

or effect-

that all four sides of the key should bind

. upon the corresponding surfaces of the seats.
- If the surfaces tending to exért a wedging
~ force radial with respect to the shaft come |
‘into binding contact and before like contact
©. .+ is obtained at the lateral surfaces,there is
.7 .. . liable to be an initial possibility of play un-.
i - der the stress of reversed rotation, and the
- blow, however slight, which the key and seat .

[ . . Cae
' b ! I.. .-I . . . :
' 1 - R ..
L
. L} L} .. . ' *
' -
1 r ' T
. ot :
' . ' 1 B

receive in such movement tends to erush the

L metal and rapuilv increases the play, which

~ goon résults in a destructive hammermo' ac-
-7 tion on the key and seat at each instance of
* .~ reversion of the direction of rotation.

" go the other hand, if the lateral surfaces bind

On |

i

. .' the pm pose of which i is to for(,e the shaft mto-_*

such contact' with the opposite sides of the.

‘bearing that the friction of such enfra#ement_'_

shall consmmte in la,rge part the means of
holding'the parts against sllppmg, isdefeated. .

The leadmsz feature of my lmprovement;}
ccmsxsts in such form and location of the key-
seats and keys that each key shall be 19-{}

-| quired to produce binding action only in one-
plane—that is, only one pair of its faces hav--

ing this duty, the other two faces having no’

| -Buch duty, and the key not requiring to be-
closely fitted in its seat in respectto the said

other two faces, and being so fitted, if at all,

.only fov the purpose of checking 113‘3 expa.n--__*

sion in that direction under the stress of the -

Wedfrmg pressure in the other direction.

In the drawings, A represents the shaft; I')
the hub of a wheel secured thereto. In the

primary form of my invention (shown in Fig.

1) T employ two keys C C, the seats of eaehf
key in the shaft and hub, respecbwely, being .
angular and together formmga quadrilateral

1 cavny extendmn‘ longitudinally in respect to
the shaft, the dmgonal of such quadrilateral .
being bhe chord of the arc of the seating-sur-
face of the shaft and hub, whichis mtercept-
a| ed by the anguldr Tecess.
thus formed the pair of Opposed faces which .

Of the cavities.

are to be considered are forined one of them-
entirely in the shaft and the opposwe one en-
tirely in the hub, so that the key having a ta--
per in one dlmensmn and without taper in the :

-other dimension being forced intothis cavlty
‘tends to crowd apart the faces opposed in the
direction of its tapering dimension, tendmn‘f
‘thus to rotate or roll the shaft sllghﬂy in its;.
‘bearing.

‘Such action is not contemplated:
and is pxevented by the location of the other:

key at the opposite side, and prefera.bly sym-
| metrically disposed at the opposite side of a_

diametrical plane parallel to the tapelmcr dl
mension of the key, sothat by driving the two.

keys mmultaneouqu the shaftis forced firmly
into its seat in the hub, producing the most
perfeect frictional contacb possible through--
out the entire half of its eircumference oppo--
gite the chord containing the two key-seats. "
As compared with the usual structure of key
lodged in a channel it will be seen that with"

ﬁrst the wed gm g eﬁect of the other su rfaces, | substantlally equal reduction of the cross—a.rea,g_ff
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“- . wheel thereon—as, for example, in securing | i

- 35

S 40
ST longltudmally in the .direction tending to
T Such key D b@l[lﬂ' lodn‘ed 10 pOSI-:-'
. ... tion and the wheel passed onto the shaft be-.
fore- the key C is inserted or at least before
itistightened, so as to impede the application
- of the wheel to the shaft, the subsequent

-~ for tln'htemng, and at the same time the pri-
mary advantageof my inventionisobtained—

 § namely, that each key does duty-in the direc-
~ tion of one dimension only and may therefore
.. bhe driven home to the maximum degree of
- tightness in that dimension not lmpeded by
- ino frietion upon the other two seats, which need
not even touch the walls of the recesses and,
at most, will be made only an easy fit, .since
©.. 0 noser v1ceetcept1nclosmg the key is requwed_
o of these- opposite walls of the chamber. -
-7 In many situations in"which great security
of connection is required between shaft and

- 27 apropeller-wheel to its shaft—it is practically

.- impossible toremove a wheel when once keyed
. securely under the old construection, and the
L. 20
- rupture the hub.

only resort in case removal is neeessary is to

this can be done.

end, which is stopped so that it cannot move

slack 1f.

 tightening of said key C causes the relief-key

R D to be bound tightly between its seats, all
- the duty of tightening, however, devolving |
upon the key C, but with approximately the
- same ultimate effect as if both keys were-
“driven, although in this case since the duty |

, -upon the one ke_y which is driven is more se-

| orwmdl form.

: -vere it may be made of greater area than
when both keys are to be driven, as in the |
“When it is desired to with-.
S draw the keys and remove the wheel from the
* o shaft, the head D’ of the key D can be cut
o off, and that key ean then be driven inward,
S 6o _whlch is feasible in view-of the taper of this
. .. keybeing much greater than if it had been
-'.'desumed to be orwmmlly tightened by driv-.
~ing. The relief afforded by driving in this
key will of course relieve the key O which .
“can then be withdrawn.
.shafts it may be found desirable to employ a

' SO -thn'd key, the added key bemg in all re%pects__!

- ~With my improved key.
...~ and seat it is practicableto provide a com-
.. paratively easy means of withdrawing the
. keys,so0 asto permit the removal of the wheel..
In.Figs. 2and 31 haveshown a form in which
In this form instead of one
3 _of the keys C, I provide a relief-key D, whose
~ taper isin the opposite direction from 'that of .
the key C, such key D being lodged in the an-
gular key-seats of the shafb a,nd hub in the |
. saine inanner as the key C, the taper, how-
.. ever, being preferably very much greaterthan .
o would be desirable for a key to be tigchtened
“in the ordinary manner—that is, instead of
having the taper about one-eighth of an inch |
- to the. foot, as is customary, the key D may -
% have a taper of three or four times that
- amount, the key-seats beiny correspondingly
“ tapered. This key has a head D' at the outer

until the necessary relief is obtamed

In ecase: of large |

_ 7_32,73’8' .

¢ on Fig. 2.

erably located about opposite the key C and
will be seated so as to crowd tangentially in® .
the same circumferential directionasthe key = i
C-and not in the opposite dlrectlon asinthe . . 7.
‘case of the two keys in Fig. 1. R s
preferably be tightened up first, and the key

This key will

This additional key will be pref-.

C- bell]“' Iﬂ’it t,lﬂ'htene(]_ will Seﬂ.t the hub

firmly aﬂ'&mst the shaft at the side opposite T

the chmd in which the seats of the keys C .'

| 'bind the key D, as might be the case if the

key C were not employed by reason of the

.fnetwn between the shaft and hub prevent-
ing the transmission of the pressure perfectly
‘from the key C.around to keyD. Whenthe
wheel to be thus keyed onto the shaft is lo-.

and D are located without risk of failingto =

cated near the bearing, so that the key D' can.

be made, as shownin Fig. 3, cut partly in two

the first slit and the’ piece cut off, and. 80 on

| bedriven only a short dlstance, 1t will benec-- -
essary to cut it away in pieces as it isdriven .
through, and to facilitate this such key may . . =

90 . .,

by slits d d at inters ﬂ]b not agreater than the "' .-
distance which the key can Do dlwen in be-=--:..- ey
‘fore striking the bearing. L
first driven in this distance w111 be c.ut off a.t" e

It is practicable to combine a 1elief key, '

such as the key - D, with two opposed keys, .

construction described.

is illustrated in Figs. 4 and 5 and consists in - . o0
the employmentin “connection with one of the B
keys C of a false-key seat or relief-key E, = -
which has the form of the relief-key D—that = ==
is, tapering in the opposwe direction from the

both of which are to be driven.as in the first

Such combination 100

keys Cand lodged in the seat or.asa liningof - .

the same pltch

the corresponding

medlately following the said phrase

In descrlbmg the key- seats in thé shaft
._fa,cmn' toward one side or the other of the : .. . °
-_shaf tin the speclﬁcatmn and elalms I mten d

and it may bei’.‘

the seat of one of the keys C, the taper of -
the cavity remaining for the key when such: - - 0
lining is in place bemrr in the opposite. diree-
tion from the taper of the lining—that is, in tro .
‘the same direction as for the keys C C and at
The relief-key or false-key .~ ‘.
seat B will be opemted in the same ma,nner-.’f-‘;-?;__"i:,l.;
| as the relief-key D, that is, its head E' being =~ |
cut off, and it may be. drwen _
driven through to relieve the keys C C. In . .o
practice, pr obably, the key C, which islodged == =~
in the relief-key or false-key seat B, mll be .
driven in with said false-key seat or relief- - .
| key, the net taper of the two parts combined ra¢ "
‘being sufficiently great to permitsuch action. .. .
- In thls speclﬁcatlon and claims I use the -
.phmse ‘““the plane of taper” to indieate the ~ ..
plane in which the dimension of the key be-. . . "
ing measuredshowssuch dimension diminish- 125
f‘mg steadily from one end to the other and__..;-__,.'.':-1.,'i:‘:-f_._,..'.;.:;Tif_:??éji’,'-"-f;
phrase ‘““tapering in a . .
transverse dimension ” toindicate thediminu- N R
tion of the transverse dimension as measured - -
in-the plane division by the desecription 1m-.

tto
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T to be understood as 111(110&13111# the seat in the '
~shaft on which the key oper ates with binding
or wedging effect and to distinguish that seat_- |
for key-seats, which, when registered respec-.
‘tively, form rectan frulm' key-chambers which
taper in opposite. dlrecmons each in a dimen-

from the near lateral wall of the key-cham-
ber which may be formed by the other side

of the angular cut which is made in the shaft
- to produce the key-seat, since the key does

not bind against said lateral wall or operate

:Upon 1t in any manner with twhtemnﬂ' e{fect,_

I claim—-

... . 1. Ashaftand hubhavmweach twor recesses.
... for key-seats, which, when registered respec-
o tively, form rectann’ula,rkey—chambers taper-

. ing in a transverse dimension which is ap-
proximately tangential to the circumference
- of the shaft; correspondmgly-tapered keysin

- said chambers, the shaft having its two key--

- - seats on which the tapering keys act wedge-

wise, located facmg toward the same side of-'l.

the shaft.

2. A shaft and hub havmﬂ' correspondmw

... recesses for key-seats, which, when registered
.+ - facingeachotherform rectann’u]ar key-eham-
bers tapering in a transverse dlmenmen which
1is approximately tangential to the circumfer- |
~ ence of the shaft, such taper of the two key-
- chambers being in opposite dlrectlons, and.
- correspondingly-tapered keys in said cham--
- . bers respectively. - .
3. A shaft and hub having ea.ch a pair of re-
“cesses for key-seats, fOI‘IIll[l.Q', when registered
facing each other, rectangular key- chambers
tapering in a transverse dimension which is
-~ approximately tangential to the circumfer-

ence of the shaft, and having their rebpectlve

- "key-seats in the shaft facmg toward opposite
- sides of the latter, said shaft and hub having
. a third pair of recesses similarly rerrlstermrr
. toform a key-chamber, such third key cham-

ber being tapering in one dimension approxi-

"-mately tangentlal to the circumference of
the shaft 1ts sald taper bemg in the opposme I

F"

: 'ber, A. D. 1901,

du'ectmn f rom that of the other two key~cham-

bers.

4, A shaf ¥ a,nd hub havmn' each two racesses;

sion approximately tan n'entlal to the eircum-

ference of theshaft, theu' respective key-seats-
in the shaft facmn' toward -the same side of -
the shaft; correspondmcrly-tapemnf‘r keys fit-

ting in said chambers respectively, one of- the_'.f_
keys having transverse slits at intervals in"

its length, extending in from the face whmh;
is seated on the shaft RIS

5. Ashaftandhub havihff each two 1'ecesses-‘_

for key-seats, which, whon reglstered respec-

tively, form rectanwular Key-chambers taper-.
ing in a dlmensmn which is approximately
tanfrentlal to the circumference of the shaft;

_ tapermn' keys fitting said seats respectlvely,

one of said keys having a head atits smaller-

end to stop it aﬂamst longitudinal  with-
drawal, such head bemn' exposed so thatit can
_be cut off to permit the key to be forced out.

6. Ashaftand hub,eachhaving tworecesses
for key-seats, which, when rewlstered respec-

tively, form rectan n'ular key-chambers taper-

ing in a transverse direction, which is ap-

'_prommately tangenual to the mrcumference'_-%

of the shaft; tapering keys-in said seats re-
spectively, one of said keys having at ils"

‘smaller end a transversely-projecting. head,
‘the shaft having a recess beyond the face of |
the hub to receive said key-head. - =

In testlmony whereof I have heréuﬁto se!‘r:""'_

-Zmy hand, in the presence of two witnesses, .

at Chmago Illmms, this 21315 day of Navem-f;:_'

| . C‘I—IAS IIAMMEN
In presenee of--- o
. CHAS. S. BURTON,
HAROLD WARNER. | -
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