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Mehrin Begian, Detroif, Mich., assignor to Holley Car-
buretor Company, Van Dyke, Mich., a corporation of
Michigan

Filed Dec. 27, 1957, Ser. No. 705,693
18 Claims. (CL 200—31)

The present invention relates to ignition distributors.

At very high speeds, the time available for current
flow to the ignition coil is very short and as a result the
current cannot reach its maximum value and the output
voltage is reduced. It has been proposed, in ignition dis-
tributors which must operate at speeds where this re-
duced output is serious, to provide two sets of contacts,
wired in parallel and arranged so that their periods of

- closure overlap. This method increases the closed or

dwell time throughout the entire speed range but has
the disadvantage that at low speeds where the igniticn
coil normally saturates anyway, additional energy is pro-
vided which must be dissipated in the form of heat.

It is an object of the present invention to provide a
means of increasing the dwell time with an Increase
in engine speed without the disadvantages inherent in
prior devices.

More specifically, it is an object of the present inven-
tion to provide speed responsive means effective to pro-
duce an increase in the dwell time as well as a timing ad-
vance.

It is a feature of the present invention to provide in
an ignition distributor, a timing cam carried by a rotating
drive shaft for rotation therewith and for limited angu-
lar and axial adjustment relative thereto, in combina-
tion with speed responsive means carried by the shaft and
operable to produce independent angular and axial ad-
justment of the cam relative to the shaft.

1t is a further feature of the present invention to pro-

vide in structure as described in the foregoing a cam of
symmetrical pyramidal shape. .
" It is a further object of the present invention to pro-
vide in an ignition distributor, a timing cam carried
by a rotating drive shaft for rotation therewith and for
limited axial adjustment relative thereto, in combination
with speed responsive means carried by the shaft and
operates to produce axial adjustment of the cam relative
to the shaft.

Still more specifically, it is a feature of the present
invention to provide a rotary drive shaft, a cross shaft
carried by said drive shaft, centrifugal members movable
radially on said-cross shaft in accordance with drive shaft
speed, a timing cam on said drive shaft adapted to rotate
therewith and to have limited angular and axial adjust-
ment relative thereto, and independent means carried by
said members and operatively associated with said cam
for effecting independent angular and axial adjustment
of said cam relative to said drive shaft upon radial move-
ment of said members.

Other objects and features of the invention will become
apparent as the description proceeds, especially when
taken in conjunction with the accompanying drawings;

illustrating preferred embodiments of the invention,

wherein:

Figure 1 is an elevation view of the ignition distribu
tor, partly in section and with parts omitted. i
~ Figure 2 is a diagrammatic plan view of the ignition
distributor with the cover removed. o )
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Figure 3 is a fragmentary perspective view of part of
the distributor.

Figure 4 is a perspective exploded view of a cam plate
and actuator therefor,

Figure 5 is a fragmentary view taken substantially on
the line 5-—5, Figure 4.

Figure 6 is a section on the line 6—&6, Figure 4.

Figure 7 is an elevational view of a modified form
of distributor partly in section and with parts omitted.

Figure 8 is a fragmentary sectional view showing
connection of the cam to the shaft. . :

_Figure 9 is a perspective view of a cam form suitable
for use in the construction of Figure 7.

Figure 10 is an exploded perspective view of details of
the cam actuating mechanism. :

Figure 11 is a section on the line 11—11, Figure 10.

The distributor comprises a housing 10 into which’
extends a rotary drive shaft 12 adapted to be connected
to a rotating part of the internal combustion engine of
which the distributor is a part. The distributor includes
a breaker plate 14 shown in Figure 2, on which is pivoted
a breaker arm 18 the pivot connection therefor being
indicated at 18, and serving to mount the breaker arm
16 for rocking movement about an axis spaced from
and parallel to the axis of the shaft 12. The ignition
circuit includes a stationary contact 20 and a movable
contact 22 is carried by the breaker arm 16 for move-
ment . into and out of engagement with the stationary
contact 28, The circuit includes a condenser 24 con-
nected to a terminal 26 from which an electrical con-
ductor 28 leads to the breaker arm 16 through a spring
30, and additional means (not shown) are provided
which are effective to bias the breaker arm 16 clock-
wise as seen in Figure 2. A rubbing block 32 is carried
by the breaker arm 16 and is engageable with the cam
34. As is apparent from an inspection of Figure 2, ro-
tation of the cam causes.the breaker arm 16 to move
back and forth, making and breaking contact between
the contacts 20 and 22. :

It will be appreciated that the ignition circuit is adapted
to produce sparks within the cylinders of the internal
combustion engine in properly timed relation to pis-
ton movement therein and as is well understood, it is
desirable to.advance the spark upon increase in speed,

In accordance with the present invention means are
also provided which are effective to prolong the interval
or angular movement of saft 12 during which the con-
tacts 20 and 22 remain in contact upon an increase in
speed of the internal combustion engine. This is accom-
plisted by providing the cam 34 in the configuration best
iltustrated in Figures 1 and 2 and by providing for both
limited angular and axial adjustment of the cam rela-
tive to the shaft 12. ’

The cam, which is herein illustrated as hexagonal,
may of course have a different number of sides depend-
ing upon the number of cylinders in the internal com-
bustion engine. Inasmuch as separate angular and axial
adjustment is provided for the cam and since these ad-
justments may be independently controlled by proper
design of the mechanism, it is possible to employ a camt’
having inclined flat surfaces 36. In other words, the
cam is a symmetrical pyramidal body. This is of prac-
tical importance since this body may be readily pro-
duced by simple and inexpensive methods and apparatus,
It is thus possible to avoid the production of contoured:
cams having three dimensional curves which would other-:
wise be required. . ,

‘The cam 34 has rigidly connected thereto a cam plate
38 the plate being conmnected to the cam by a sleeve
40 and the cam, sleeve and plate ‘being freely mounted
on the rotary drive shaft 12 for angular and axial move-
ment relative thereto. : o i
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‘Means are provided for driving the cam and cam
plate in rotation with the drive shaft and at the same
time. for effecting limited relative angular and axial ad-
justment- thereof..

This means comprises a cross shaft 42 fixedly carried
by, the drive. shaft. 12. . The cross shaft at its ends. in-
cludes heads 44 constltutlng abutments for springs 46.
Slidably. mounted on the.cross shaft 42 for movement
radially of the drive shafti 12 are centrifugal we1ghts
48 having flanges 50 engaging the ends of the springs 46.
Accordingly, during rotation of the shaft 12 centrifugal
forces developed by rotation of the weights 48 tend to
move the weights radlally outwardly on the cross shaft
42 and this movement is opposed by the springs 46. Thus,
the instantaneous position of the centnfugal weights 48
is determined. by the correspondmg speed ‘of the drive
shaft. 12.

In order to employ radial movement of the weights
48 resulting from changes in speed of the shaft 12 to
effect mdependent angular and axial adjustment of the
cam. 34, each of the Welghts 48 is prov1ded with a bracket
52 details of w‘uch are best seen in Figures 3-6. The
bracket 52 comprises, an elongated portion 54 including an
enlarged central eye portion 56 slidable on the cross shaft
42. At its opposite ends it carries forwardly projecting
arms 58 and 69. The arm 58 is 1elat1vely long and ad-
Jacent its outer end carries a pm 62.

The plate 38, as best seen in Figure 3, is elongated
and ‘adjacent its outer ends is provided with elongated
slots 64 for. rece1v1ng the pins 62. The plate 38 includes
a central openmg 66 wh1ch receives the shaft 12. Tt will
be observed, in Figure 3 that the axis of the weight 48
is posmoned to intersect the axis of the shaft extending
through the openmg 66. Accordingly, it will be under-
stood that the pin and slot connection 62, 64 interconnect-
mg the -arm_58 of the bracket 52 and the cam plate 38
is, located laterally of. both the shaft 12 and the cross
shaft 42." Thus, movement of the centrifugal weight 48
on the crogs shaft in a dlrectron radial with respect to
’che drive shaft 12 results in angular movement of the
cam plate 38 relative to the drive shaft 12, The amount
of such movement is of course a function of the spacing
of -the pin 62 from the. axis of the shaft and this may
be_ determined mdependently of the means for effecting
axial movement of the cam plate In ‘addition it will be
observed that-the pin and slot connection 62, 64 serves
in all positions of angular ad]ustment of the cam plate
- 38. 1o transmit the driving, rotation from the shaft 12

through ‘the cross shaft 42 ‘weight 48, and bracket 52

to. the cam plate. 38..

“The means for eﬁectmg ax1a1 ‘adjustment of ‘the cam
plate 38 comprises a .pait of levers 70 pivoted. to the.
shaft 12 as indicated at. 72. The levers 70 are bell
crank levers and each 1ncludes a ﬁrst arm 74 slidable in

) 78 in engagement w1th the undersrde of the cam’ plate
'38, as, he_st seen in Flgure 1. It will be. apparent ‘that
m.rocklng movement of the bell crank levers 70 and cor-
respondmg ax1a1 movement. of the cam 34 relative to
the shaft 12, Agam, it w1ll be observed that this axial
adjustment of ‘the cam . is entlrely 1ndependent of - its
angular adjustment “and the, action can be modified - by
changes in design of ‘the bell crank levers w1thout aﬂ:‘ect-
mg angular ad]ustment of the cam.

Upon an’ increase in engine speed the centnfugal

shaft 12 and. this movement through the medium of the
arms 58.and the pin and slot connection 62 and 64 re-
sults in appropriate advance of the spark. At the sarie
time_outward movement of the weights 48 through the
medlum of the arms 60 and levers 70 results in upward
movement of. the. cam 34 as seen in Figure 1. 'This re-
sults in causing the rubbmg block 32 to.engage a portion
of the pyramidal surface of the cam .at a path closer
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In other words, outward
movement of the breaker arm 16 resulting from engage-
ment between the rubbing block 32 and high points of
the cam surface takes place later and terminates earlier
than at slower speed, thus resulting in an increase in the
duration of closure of the contacts 20 and 22 measured
in degrees of rotation of shaft 12.

Refeumg now.to the embodiment of the invention
illustrated in Figures 7-11, the basic structure is similar
and the same reference numerals are applied to identical
parts and these ‘parts. will not be further. described.

In this embodiment of the invention a medified cam
device indicated generally at- 80 is. employed. The cam
device in this case is intended to be rotated by the shaft
12 but its ad]ustment ‘telative. tor the shaft in response
to changes in speed is in this case limited to axial dis-
placement on the shaft. For this purpose the cam device
80 includes a plate 81 at the lower end of a tubular
sleeve 82 extendlng dovmiwardly. below thie.“cam body
84, The shaft 12"is provided with the bell crank lever
70 as previously described, havmg the arm 78 engage-
able with the lower side of” the platé 81 to’ effect vertical
movement of the cam device upon radial novement of the
centrifugal weights 48. In order to drive the cam and at
the same time to prevent relative angular movement be-
iween the cam device and shaft, the shaft 12 i§ prov1ded
with a cross pin 86 as best seen in Flgule 8, the pin bemg
slidably received in slots ‘88 prov1ded at the’ mtermr
of the sléeve portion 82. "

Since only vertical adjustment of the cam devrce 1s
cortemplated, it is possible to omit the siructure _corre-
sponding to the pin 62 and slot 64 as scen in Figure 4,
and accordingly ‘the centrifugal weights’ aie each “pro-
vided with brackéts 20 including a centrifugal eye 92
slidable over the cross shaft 42 and a single laterally éx-
tending arm 94 having a forwardly extendmg portion 96
provided with an elongated slot 98 to recelve the actuatmg
arm 74 of the bell crank lever 70.

.Referring now to, Figure 9 there is 1llust1ated 4" stit-
able shape for th¢ cam body: 84. it will be recalled
that upon an increase in speed of the drive shaft 12 the
cam body moves vertically upwardly and. accordmgly the
portion of the periphery of thé cam body which: is en-
gaged by the rubbing block 32 is nearér to the bottom.
As seen in this figure, the bottom of the cam is md1cated
at 160 and the top surface. at 162.. "The siuifaces 104
constitite camming surfaces separated by flat areas 106

- intermediate the camming aréa. It will De, observed that
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the, camming areas have more. angula1 extent ad]acent
the bottom ‘thereof ‘afid hence may. be'cl ;wned 16 maintain
the. contacts 20, .22 closed for & lofiger peuoa at high
speed.” The function of advancmg the spark in conjuznc:
tion wrth mcreasmg the durstion of contact closurs on an
mcrease in speed may be provided by disposing the cam-
ming surfaces 104 somewhat inclined fo the ax1s of the
cam,

~ The' drawmus and the. foregomg specrﬁeatlon consutute
a-description of the 1mp1oved ignition distributors in such
full, clear, con¢ise and exact terms as to enable any. person
skiiled in the art to practice the invention,. the scope of
which is indicated by the: appended clainis.

‘What T claim as my invention is:

1. An. tgmtlon distributor for an intérnal combustion
enging, comprisifig & drive shiaft adapted to be driven. at
speeds dependent on engine. speed, a cam “cartied by said
drive shaft for rotation theréwith and for, limjted. ad]ust-
ment relative thereto, said cam being in_the form of a
regular prism havmg the outer surfaces. of its lobes
modified to beé of concentric circular cross-sectron of
progressively” varying . radius axrally of said. cam,

switch in the 1g'11txon cireuit 1nclud1ng contacts, a breaker"

arm on which one of said contacts is mounted, a cam fol-
lowér on said breaker arm, said cam having lobes operable
to move said breaker. arm.to. .separate sa1d switch. con-
tacts, sa1d cam’ havmg lobes shaped to mcrease “the
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of closure of said contacts and to advance the instant of
closure relative to the rotational position of said shaft,
and means responsive to variations in shaft speed to adjust
said cam.

2. An ignition distributor for an internal combustion
engine comprising a drive shaft adapted to be driven at
speeds dependent on engine speed, a cam carried by said
drive shaft for rotation therewith and for limited ad-
justment relative thereto, said cam being in the form of
a regular prism having the outer surfaces of its lobes
relieved to occupy portions of a single conical surface
coaxial with said cam, a switch in the ignition circuit in-
cluding contacts, a breaker arm on which one of said
contacts is mounted, a cam follower on said breaker
arm, said cam having lobes operable to move said breaker
arm to separate said switch contacts, said cam having lobes
shaped to increase the period of closure of said contacts
and to advance the instant of closure relative to the ro-
tational position of said shaft, and means responsive to
variations in shaft speed to adjust said cam.

3. An ignition distributor for an internal-combustion
engine comprising a drive shaft adapted to be driven at
speeds dependent on engine speed, a cam carried by said
drive shaft for rotation therewith and for limited angular
and axial adjustment relative thereto, a switch in the
ignition circuit including contacts, a breaker arm on
which one of said contacts is mounted, a cam follower
on said breaker arm, and means responsive during engine
operation to variations in shaft speed for effecting simul-
taneous limited angular and axial adjustment of said cam.

4. A distributor as defined in claim 3 in which said
breaker arm is mounted for rocking movement about an
axis parallel to the axis of said shaft, and said cam is a
symmetrical pyramidal body.

-°5. An ignition distributor for an internal combustion
engine comprising a drive shaft adapted to be driven at
speeds dependent on engine speed, a cam carried by said
drive shaft for rotation therewith and for limited angu-
lar ‘and axial adjustment relative thereto, a switch in
the ignition circuit including contacts, a breaker arm on
which one of said contacts is mounted, a cam follower
on said breaker arm, a cross shaft carried by said drive
shaft, centrifugal members movable radially on said cross
shaft in response to changes in drive shaft speed, a plate
fixed to said cam, first means connecting said plate and
said members to effect angular adjustment of said plate
relative to said drive shaft upon radial movement of said
members, and second means connecting said plate and
members to effect axial adjustment of said plate relative to
said drive shaft upon radial movement of said members.

6. An ignition distributor for an internal combustion
engine comprising a drive shaft adapted to. be driven
at-speeds dependent on engine speed, a cam carried by
said drive shaft for rotation therewith and for limited
angular-and axial adjustment relative thereto, a switch in
the ignition circuit including contacts, a breaker arm on
which one of said contacts.is mounted, a cam follower on

. said breaker arm, a cross shaft carried by said drive shaft,

centrifugal members movable radially on said cross shaft
in response to changes in drive shaft speed, a plate fixed
to said cam, first means connecting said plate and said
members to effect angular adjustment of said plate rela-
tive to said drive shaft upon radial movement of said
members, and second means independent of said first
means connecting said plate and members to effect axial
adjustment of said plate relative to said drive shaft upon
radial movement of said members.

7. An ignition distributor for an internal combustion
engine comprising a drive shaft adapted to be driven at
speeds dependent on engine speed, a cam carried by
said drive shaft for rotation therewith and for lLimited
angular and axial adjustment relative thereto, a switch
in the ignition circuit including contacts, a breaker arm
on which one of said contacts is mounted, a cam follower
on said breaker arm, a cross shaft carried by said drive
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shaft, centrifugal members movable radially on said cross
shaft in response to changes in drive shaft speed, a plate
fixed to said cam, first iieans connecting said plate and
said members to effect angular adjustment of said plate
relative to said drive shaft iipon radial movement of said
members, said first mean§ comprising pin and slot con-
nections located laterally from said cross shaft and drive
shaft, and second means connecting said plate and mem-
bers to effect axial adjustment of said plate relative to
said drive shaft upon radial movement of said members.

8. An ignition distributor for an internal combustion
engine comprising a drive shaft adapted to be driven
at speeds dependent on engine speed, a cam carried by
said drive shaft for rotation therewith and for limited
angular and axial adjustment relative thereto, a switch
in the ignition circuit including contacts, a breaker arm
on which one of said contacts is mounted, a cam follower
on said breaker arm, a cross shaft carried by said drive
shaft, centrifugal members movable radially on said cross
shaft in response to changes in drive shaft speed, a plate
fixed to said cam, first means connecting said plate and
said members to effect angular adjustment of said plate
relative to said drive shaft upon radial movement of said
members, and second means connecting said plate and
members to effect axial adjustment of said plate relative
to said drive shaft upon radial movement of said mem-
bers, said second means comprising levers pivoted to said
drive shaft having arms operatively connected to said
members and to said plate. ) :

9. An ignition distributor for an internal combustion
engine comprising a drive shaft adapted to be driven
at speeds dependent on engine speed, a cam carried by
said drive shaft for rotation therewith and for limited
angular and axial adjustment relative thereto, a switch
in the ignition circuit including contacts, a breaker arm
on which one of said contacts is mounted, a cam follower
on said breaker arm, a cross shaft carried by said drive
shaft, centrifugal members movable radially on said cross
shaft in response to changes in drive shaft speed, a plate
fixed to said cam, first means connecting said plate and
said members to effect angular adjustment of said plate
relative to said drive shaft upon radial movement of said
members, and second means connecting said plate and
members to effect axial adjustment of said plate relative
to said drive shaft upon radial movement of said mem-
bers, said second means comprising bell crank levers piv-
oted to said drive shaft having arms operatively con-
nected to said members and to said plate.

10. An ignition distributor for an internal combustion
engine comprising a drive shaft adapted to be driven at
speeds dependent -on engine speed, a cam carried by said
drive shaft for rotation therewith and for limited angular
and axial adjustment relative thereto, a switch in the ig-
nition circuit including contacts, a breaker arm on which
one of said contacts is mounted, a cam follower on said

- breaker arm, a cross shaft carried by said drive shaft,
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centrifugal members movable radially on said cross shaft
in response to changes in drive shaft speed, a plate fixed
to said cam, first means connecting said plate and said
members to effect angular adjustment of said plate rela-
tive to said drive shaft upon radial movement of said
members, said first means comprising pin and slot con-
nections located laterally from said cross shaft and drive
shaft, and second means connecting said plate and mem-
bers to effect axial adjustment of said plate relative to
said drive shaft upon radial movement of said members,
said second members comprising levers pivoted to said
drive shaft having arms operatively connected to said
members and to said plate.

11. An ignition distributor for an internal combustion
engine comprising a drive shaft adapted to be driven at
speeds dependent on engine speed, a cam carried by
said drive shaft for rotation therewith and for limited
angular and axial adjustment relative thereto, a switch
in the ignition circuit including contacts, a breaker arm
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on which one of said contacts is mounted, a cam foi-
lower on said breaker arm, a cross shaft carried by said
drive shaft, centrifugal members movable radially on said
cross shaft in response to changes in drive shaft speed, a
plate fixed to said cam, a bracket carried by each of said
members having a pair of arms extending toward said
drive shaft and spaced laterally therefrom, pin and slot
connections between corresponding arms carried by said
brackets and said plate to provide limited angular adjust-
ment. of said plate relative to said drive shaft upon radial
movement of said members and to transmit driving torque
to said plate in all positions of angular adjustment while
providing for independent axial adjustment of said plate,
and levers pivoted to said drive shaft having lever arms
operatively connected to the remaining arms of- said
brackets and to said plate. . ) '
" 12, In combination, a drive shafi adapted to be com-
nected to an internal combustion  engine for rotation
- therewith, a timing cam carried by said drive shaft
for rotation therewith and for limited angular and axial
adjustment telative -thereto, a cross shaft carried by
said drive -shaft, centrifugal members carried by said
cross shaft for movement radiaily of said drive shaft
in accordance with changes in speed thereof, and inde-
pendent means connecting said members and said cam for
effecting. angular and axial adjustment thereof: relative
to said drive shaft. - - )
13, In combination, a drive shaft adapted to be con-
. nected to an internal combustion engine for rotation
therewith, a timing cam carried by said- drive -shaft for
rotation therewith and for limited angular and axial
adjustment relative thereto, a cross shaft carried by said
drive shaft, centrifugal members carried by said cross
shaft for movement radially of said drive shaft in ac-
cordance with changes in speed thereof, and independent
means connecting said members and said cam for effect-
ing angular and zaxial adjustment thereof relative to said
drive shaft, the means for effecting angular adjustment of
the cam comprising pin and slot connections between said
members-and said cam located laterally of "said - drive
shaft and said cross shaft and effective to transmit driving
torque. to said cam in all positions of angular-adjustment.
- 14. In combination, a drive shaft adapted to be con-
nected to an internal combustion’ engine for rotation
therewith;. a timing cam carried by said drive shaft for
rotation - therewith -and for limited angular and axial
adjustment relative thereto, 2 cross shaft carried by sald
drive shaft, centrifugal members carried' by said cross
shaft for movement radially of said- drive shaft in ac-
cordance with changes in speed: thereof, and independent
fncans connecting said members and said cam for effecting
angular and axial adjustment thereof relative to said drive
shaft, the means for effecting axial adjustment of the cam
comprising levets pivoted to said drive shaft having arins
operatively connected to said members and to said cam.
“15. In combination, a drive shaft adapted to be con-

nected to an internal combustion engine for-rotation

therewith, 2 timing cam carried by said drive shaft for
rotation therewith and for limited angular and axial ad-
justment relativé thereto, a cross shaft carried by said
drive shaft, cenirifugal members carried by said cross
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shaft for movement radially of said drive shaft in accord-

ance with changes in speed thereof, and independent

means connecting said members and said cam for effecting
angular and axial adjustment thereof relative to said:
drive shaft, the means for effecting angular adjustment of
the cam comprising pin and slot connections between said
members and said cam located laterally of said drive shaft

and said cross shaft and -effective to trapsmit driving,
torque to said cam in all positions of angular adjustment,’

the means for effecting axial adjustment of the cam com-

prising levers pivoted to said drive shaft having arms

operatively connected to said members and to said cam.
16. Structure as defined in claim 12 in which -said

cam has the form of a truncated pyramid. e
17. An'ignition distributor for an internal combustion

engine comprising a drive shaft adapted to be driven at,

speeds-dependent on engine speed, a-switch-in the ignition
circuit of-said- engine including a movable arm-adjacent
said shaft having a switch contact thereon, a-cam carried
by said shaft for rotation therewith and for axial adjust-
ment thereon, -a cam- follower on- said -arm engageable
with said cam,-a cross shaft carried by said ‘drive shaft,
centrifugal members movable radially on said cross shaft
in response to changes in drive shaft speed, levers pivoted
to said drive shaft having arms operatively connected:to
said members and to said cam to adjust said cam axially
of said drive shaft upon a change in engine speed.

18. An ignition distributor for an internal combustion
engine comprising a drive shaft-adapted to be driven at
speeds-dependent on engine speed, a switch in the ignition
circuit of said engine including a movable arm ‘adjacent
said shaft having a switch contact thereon, a cam cartied
by said shaft for rotation therewith and for axial adjust-
ment thereon, a cam follower on sdid arm engageable
with said cam, a cross shaft carried by said drive shaft,
centrifiigal members movable radially on said cross shaft
in response to changes in drive shaft speed, levers pivoted
to 'said drive shaft having arms operatively connected-to
said'members and to said cam to adjust said cam ‘axially
of said drive shaft upon a change in engine speed, -said
cam having the form of a regular prism having each-of
its lobes relieved an increasing amount from -one end
thereof to the other. ) : : o

References Cited in the file of this patent
_UNITED STATES PATENTS

94,091 Duclos weccsmmmene e Aug. 24, 1869
754,563 ‘Holzwarth caccemcicmm—x Mar. 15, 1904
1,145,232 _Dean - ; e July 6,1915
1,281,204 Pitts —= ~-Oct. 8, 1918
1,338,336 Stone-= .= -Apr. 27,-1920-
1,457,462 Riker - z--June §,-1923
2,096,158 Bryant -- Oct. 19, 1934
2,096,294 Bryant iocossees cs Oct 19,1937
22;470,366 Ostling - <nMay-17, 1949
2,621,495 Garbarini- ..oz -. Dec.-16, 1952,
2,698,010 Hartman; Jrietal. womenn Dec. 28,1954
2,812,401 Waters .- e Nov.-§, -1957
2,820,115 Rainey e Jan. 14, 1958
Rapp e e e e B e Apl‘. 29, 1958

2,832,864

v b ol b




