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AGRICTLTURAL IMPLEMENT.

Applieation filed Februasy 21, 1624, Berial Ma. £34,195, and in Great Britain Degember 11, 1923,

This invention relates to tractor drawn
agricultural implements, its object being to
provide improvements therein wherehy the
soil engaging part, or parts, of the imple-
ment can be kept at a regular depih of cub
in spite of the pitching or tilting movermnents
of the tractor as it iravels over undulating
g’t'l:]'ll]lf-l...

At present, in tractor drawn implements,
gspecially tractor-unit-ploughs the pitching
of the tractor affects the implement and
varies or alters the plonghing depth. This
has been & great source of trouble in the
past, The present invention overcomes the
difliculty.

According to this invention the imple-
ment is provided with a depth regulating
memther {which may talke t%uu form of a
wheel or skid, preferably a wheel) which is
adapted to contact with and move over or
along the ground as the implement i= drawn
forward by the mechanical tractor or tractor
parriage, The depth regulating pnernber amnd
the implement ave arranged to be velatively
mm‘ubL- and the member is comnected by
movable members hereinafter, in a general
senge, veferved to as linkage connectiong with
the implement head in such manner that as
the implement is drawn along, the pitching
movements of the tractor (comminieated to
the head) are compensated for and pre-
vented from moving the implement so as to
alter or vary ita depth of eut from that de-
termined by the depth control lever of the
implement, and, consequently, ensure a regu-
lar depth of cut.

In the ease of a tractor plongh the depth
ragnlating member would, preferably, e ar-
ranged to run in the furrow.

itherto, in order to keep agricultural im-
slements at a regular depth of ent when be-
ing drawn by a tractor, they have been, gon-
erally speaking, either entively or partially
gupported by wheels, or equivalent. Welght
earried in this way increases the dratt, par-
tieularly in soft land where the wheels are
inclined to sink. Moveover such arrange-
ments do not obvinte the diffieylties due to
relative movements of tractor and imple-
ment. This invention differs from previous
proactice, whers wheels are used, in that only
n very slight weight is earried by the depth
vegulating wheel, the greater part of the
weight of the implement being carried on
the tractor iteelf thereby reducing draft
and, therefore, operating costs to the farmer.

In some cases, in fact, nearly the whole
weight of the implement may be carried by
the tractor, the depth regulating wheel
simply running on the ground.

In earrying out the mvention, say for a
tractor plough of the unit type, 1 provide
the implement with a wheel or skid which is
movably secured thersto, preferably, by a
Eimin] arm or the like, whieh is connected
i a link to o pivotal member on the imple-
ment frame, the pivotal member, in its turn,
being connected by a link to a bell erank
or equivalent at the plough head which bell
eranlk is oleo link eonnected to the tractor,
the whole arrangement being such that, as
ihe tractor moves relatively to the imple-
ment, the afovesaid linkage connections be-
tween the wheel or skid and the tread are
operated.  The movable linkage connec-
tipng are such that ns the traoctor tilts or
pitehes longitudinally, as it travels over un-
dulating ground, the movements of the
traetor aet en the linkage connections whilst
the wheel, as it travels over the ground, re-

e : 7 !
acts on the said comneclions with the ve-
sult that the implement is automatically
mainiained at its proper working depth and
iz pot affected by the pitching of the tractor.
The working depth ¢an be altered from time
to time by a suitable form of depth control
gear which forms or may form part of the
aforesaid linkage connections,

The arrungement is specially suitable for
use in combination with a deaft connec-
tion such as described in my prior T. 8.
patent specification No. 1464130 issued
August 7, 1923, comprising s head for at-
tachment to a troctor and with upper and
lower link members pivotally connected to
the implement and to the head, the lower
link member, or members, beang so prronged
e to exert o downward foree an the imple-
ment pnder the deatt of the tractor, and the
upper link member, o members, being ar-
anged to prevent the implement turning
angulnrly out of the ground. The depth
regnlating member may then be conmnected
through the medium of links and levers
with depth control neans comprising o
crosshead pivoted on the implement, 2 dou-
ble link connection between =nid crosshead
and the implement head, and a lever for
turning suic} crosshead for the purpose of
raising end lowering the implement.

Tn order that the invention may be more
clearly understood I have appended  ex-
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planatory drawings, whereon Figure 1 is an
alevation and Figure 2 a plan of a plotgsh
coupled to o teactor, partly shown in out-
ling, by a hitch conneciion s aforesaid and

5 embodying the improved depth control
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means,

The tractor 1 {which in the drawings is
& four-wheeled “Fordzon™) has o draw bar 2
and o corresponding abutment 3. The
plough head 4 is pivotally eonneceted to the
draw bar 2 and the abutment 3, by means of
dvop pins 5 and 6, its jaw engeging the abut-
ment and the draw bLar through which the
drop ping pass so that, as will be readily
understood, the plough head can frecly
swing or meve from side to side upon the
abutment and the draw ber.

The ploungh frame 10 is connected to the
head 4 by means of a pair of lower links 7
and 8 (see particularly Figure 2) which
are movably jointed, on the one hand, to
the pivot pin ¢ of the member 4 and, on the
other h:ml]._ by bolts 28 and 39 to the frame,
The frame i alzo connected to the head 4
by means of a single u{:per link 11 and
struts 12, 12, on the plovegh frame, the parts
being pivotally eonnected together by pivot
pins 83 and 8. The whole link connec-
tion can move bodily upwards and down-
wards us the implament and tractor chanme
their relative positions owing to the contour
of the ground over which the implement is
drawn,

The plough is operated manually by
means of the control lever 15 spenred rizidly
at its lower end to a hollow crosshead 16
which 15 arranged between the parallel sides
10, 10 of the plongh frame. The cross.
Lead 16 has two forwardly projecting arms
18 between which n pivetal link 19 iz ar-
ranged. At its forwerd end the link is made
one with a sleeve 86 mounted on a screwed
shaft 20 provided with a turning handle 200
(Fig. 2}, the shaft being mounted in bosses

.om the plongh head 4. This shaft engages
“with an internal thread in the aforesaid
eleeve =0 that, by rotating the handle Dm,
the serew can be turned and the sleave 85
made to move laterally and at the same time
move the crosshead 16 and the plongh frame
and shave laterally. A forward pull of the
lever 15, owing to the fact that its lower end
1s made one with the crosshead 16, turns
the latter upon its chaft 17 with the result
that the plongh frame 10, torether with the
shares, are raised and when the plongh is not
in operation it remains in this position at-
tached to the rear of the tractor, baing re-
tained in place by the action of suitable
retaining means, A rearward movement of
the lever 15 lowers the share into the gronnd.

Pivoted to the rear of the plongh frame,
at bl, is an arm 51 on which a gromnd en-
auging wheel 52 is rotatably mounted at 53.
One end of a link 54 i= pivotally connected,
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at G0, fo the arm 61 and its other end is
connected, at 56, to one arm of a bell erank
lever b7, pivoted at 58 on thae plongh frame,
ity other arm being connecled, af bl to a

vod G0 whose other end is pivoted, at fil, to 7

t depending arm of the crosshead 16.

For the purpose of initially adj usting the
selting of the wheel 52 relative to the
plough share the rod 60 is mads in two paris
connected together by bolts 63 attached to
one of the parts snd projecting through an
elongated slot 62 in the other of the parts,
It is spparent that with this arrangement
the effective length of the rod 60 can be
varied in order to adjust the position of the
wheel,

When the plough share is lowered into
the ground by means of the hand lever 15
the penctration of the shave, as the tractor
1 maves forward, will foree it dewnward
tnto the ground vmtil the wheel 52 comes in
contaet with the ground, this giving the
normal working position of the Inplement
oud the tractor relative to each other when
operating over level ground. When the
wheel 52 bears on the ground the grenter
part of the weight of the implement is
thrown on to the tractor thl’GLlﬂ]']i the link
connections hereinbefore deseribed. The
weight thos put on the tractor can be varied
by an alteration in the leveragze of the com-
nections,  Should the rear wheel oy wheels
31 of the fractor rise on a height (or the
front wheels of the tractor drop into a
hollow) then while the wheel 52 continges
to rim wlong the ground or the furrew bot-
tom, as the cate mey be, the head 4 will
be moved and the link 19 and arms 18 of
the crosshead 16 will straighten out anto-
matically and thereby turn the crosshead 16
in a clockwise direction (Fim. 1) so that
the rod 60, bell eranlk lever 57, link 54 and
arm 51 earrying the wheel 52 will be moved
immediately about their connections and will
compensate for the new positions talen p
by the hitch memnhers 11, 7, and 8, thereby
wamntaining the implement at g regular
working depih,

Conversely, when the renr end of the trae-
tor falls into  hollow {ar when the front
end of the tractor riszes), the link 19 and
arms 18 of the crosshead 16 will b auto-
matically folded to a greater extent and
thereby turn the cresshend in an anti-clogk-
wise direetion so that the rod 80, bell erank
lever 57, link 54 and arm K1 carrying the
wheel 52 will be moved ahout their con-
nections in order to compensate for the new
positions assumed by the hitch members 11,
7, and 8, therehy maintaining the implement
at a regular working depth. !

It will be obwvious that, in this way, the'
pitching movements of the tractor will be
varying the ploughing

prevented  from
depth,
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In the foregoing the improved depth regu-
lating means has been described as applied
to o single furrow plough but it can obvi-
ously be applied to o multi-furrow plongh.

When used in combination with a hiteh
connection between the plongh and the trac-
tor comprising upper and lower link mem-
bers as aforesaid and by which a part of the
weight of the plongh is cavried by the trac-
tor, when the former is in operation, there
iz the advantage of greatly reduced draft
and consequently reduced operating costs to
the farmer. However, the depth contral
means is not necessarily restricted for use
with soch a connection. It could, for ex-
ample, be connected to an ordinary plough
in which the fraome is coupled by o one point
connection to the tractor, The essential fea-
ture is that the wheel or the like be float-
ingly mounted on the implement and con-
neeted with the tractor or its eguivalent in
such manner that relative upward and down-
ward movement between the tractor and the
iroplement will prodnce a compensating ac-
tion on said connection.

In the case of the invention being applied
to an implement snch as a two or three
wheeled plough of the ordinary tractor type
the connection between the wheel or equiva-
lent would be designed to give the sume re-
gulis in Eubs*tantiuﬁy the same way as here-
inbefore deseribed.

Althongh the invention is specially ap-
plicable to tractor-implements of the unit
type il can obvionsly be applied to imple-
ments adapted to be drawn by tractors in
the ordinary way or by wheeled carriages
or the like, themselves drawn by mechanieal
means or by horse where there is velative
movement between the head of the imple-
ment and the implement itself.

In the case of & cultivator or other like
implement the member 52 may be so eon-
nected ns to be movable in all directions, for
exnmple, by ﬂjr:r\-iding a eastor cohnection,
or a umiversal joint connection, at the pin 50.

Provision may be made whereby the wheel
53, in the case of a plongh, may ran against
the forvow wall and take up the normal
landside pressure,

When nsing the term “tractor” it is to be
understood te include a “tractor carriage.”

Having now fully deseribed my invention
what T elaim and desirve to secure by Letters
Patent 15:—

1. In combination, an agricultural imple-
went, o draft connection between the imple-
ment and the tractor allowing freedom of
relative bodily up and down movement there-
between, gronnd engaging means on the im-
plement, and means cooperating with gaid
dratt eonnection and said ground engaging
means whereby, on the ocenrrence of piteh-
ing movements of the iractor, the =uid mave-
wents are compensated for so as to main-

n"‘

2

tain the implement at a regular working
depth in the ground.

4 In combination, an agricultural imple-
ment, a tractor, a draft connection hetweesn
the implement and the tractor allowing free-
dom of relative bodily up and down move-
ment therebelween, gronnd enpaging means
on the implement, and linkage connections
whichi ¢o-operate with said draft connec-
tion and said ground engaging means to
compensate, on the occurrence of pitching
movements of the tractor, for said move-
ments o as to maintain the implement at o
regular working depth in the ground.

4. In combination, an agricultural imple-
ment, o tractor, an implement head pivotally
connected to the tractor about a vertical axis,
linl comnections pivoted about horizontal
axes to the head and to the 1mplement,
ground engaging means on the Implement,
and linkage means connecting snid ground
engaging means to said implement head and
wlieh, on the transmission of pitching move-
ments of the tractor to the head, comes nto
operation and compensates for said move-
ments so as to maintain the implement at a
regnlar working depth in the ground.

1, In combination, an agrieultural imple-
ment, a tractor, an implement head pivol-
ally conneeted to the tractor about a ve rical
axis, upper and lower draft links pivoted
about horizontal axes to the head and to
the implement, & eround engaging wheel
om the implement movable relatively thereto,
and a system of linkage connections between
the wheel and the implement hiead, which,
on Lhe occurrence of pitching movements of
the tractor, coacts with the draft links, to
compensale for sald movements so as to
maintain the implement at a vegular work-
ing depth in the ground.

5. In combination, an agricultural imple-
ment, ground engaging means on the imple-
ment, & draft connection for hitching the
implement o a tractor, and linkage inter-
posed between said draft connection and eaid
ground engaging means which, when the im-
plement is conneeted to o tractor and the
tractor is subjected to pitehing movements,
pogets with the draft connection and com-
penzates for said movements so as to mnin-
tain the implement at a regular working
depth in the ground.

& The combination with an agricultural
implement of ground engaging means pivot-
ally carried on the lmptiﬁl'nnnt and capable
of movement velatively thereto, a pivotal
draft connection for hitching said imple-
ment to a tractor, the draft connection al-
lowing freedom for relative bodily up and
down movement between the implement and
tractor, and linksge connections interposed
between said ground engaging means and
gaid draft eomnection and adapted to com-
pensate for pitching movements of the
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tractor in order to maintain the implement,
when working, at a regular working depth
in the ground,

7. The combination with an agricultural
implement of ground engaging means pivot-
ally carvied on the implement and eapable
of movement relatively thereto, an imple-
ment head adapted to be pivotally connectad
about & vertical axis to a tractor, draft link
comnections pivoted about horizontal axes on
said implement head and on the implament,
and linkage interposed between the ground
engaging means and the implemeni head
which, when the implement is connected to
a tractor and the tractor is sobjected to
pitching movements coscts with the draft
link connections and compensates for said
inovements =0 as fo maintain the implement
at & regular working depth in the ground.

8. The combination with an agricultural
implement, ﬂdﬂlpted ta be drawn by a tractor,
of depth regulating means comprizing an
arm pivoted on the implement, and rotata-
bly supported by said arm and adapted to
bear on the ground, a bell-crank lever pivot-
ed on the implement frame, o link conneet-
ing said wheel supporting arm and said
bell-erank lever, a crosshead pivoted on the
implement  frame and having forwardly
ij']m:ting arms and a depending arm, an
implement head piveted to the tractor and
movable about a vertical axis, and a Iink
pivotally connected for vertical movement
to said implement head and to the forward-
ly projecting arms of the crosshesd.

9. In an agricultural implement adapted
to be deawn by a tractor, the combination
of u hitch connection, comprising upper and

lower link members, for coupling the imjple-
means for raising opr

ment to the tractor,

1,637,811

lowering the imF]enm.nt about said nembers,
and depth regulating means co-acting with
said hitch connection and operable E}r the
pitehing and tilting movements of the
tractor, said depth regulating means com-
Prising an arm pivoled on the implement,
and rotatably supported by said avm and
adapted to bear on the ground, & bell-eranlk
lever pivoted on the implement frame, a
link conneeting said wheel supporting arm
and said bell-crank lever, a crosshead piv-
oted on the implement frame and having
forwardly projecting arms and a depend-
ing arm, an implement hend pivoted to the
tractor and movable about a vertical axis,
and a Jink pivotally ecnneeted for vertical
movement to sald implement head and to
the df{lt"u'r'{l.f‘dl'_'i’ projecting arms of the cross-
head,

10. The combination with an agricultural
implement, of an implement head adapted
to be pivotally connected about n vertical
axis to a tractor, link connections pivated
abont horizontal axes to the head and to the
implement, and depth regulating means com-
prising an arm pivoted on the implement,
ond rotatably supported by said arm and
adapted o bear on the ground, a bell-crank
lever piveted on the implement frame, 3
link eonnecting said wheel supporting arm
and said bell-crank lever, a erosshes piv-
ofed on the implement frame and having
forwardly projecting arms and o depending
arm, and a link pivotally connected for ver.
tieal movement to said implement head and
to the forwardly projecting arms of the
erosshead,

In testimany whereof I affix my signatire,

HARRY FERGUSON.,
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UNITED STATES

1,640,118
PATENT OFFICE.

HENRY FORD, OF DEARBORN, MICHIGAN.

VALVE MECHANIEM FOR INTERNAT-COMBUSTION ENGINES.

Applisation fled April 22, 1698. Herial No. 103,858,

My mvention relates to valve mechanisms
for internal combustion engines, and has for
its object to provide more convenient means
for assembling and disassembling such

5 mechanisms; to decrcase the wear of
valve.stem at the point where it contacts
with the push-rod or tappet, and therefore

* to prolong the life of such stems. My ob-
jeet is further to provide a convenient and

10 inexpensive means for taking up the spring
tension after it becomes w d by use.

My invention is illustrated in the accom-
pmﬁzing drawings in which: :

ig. 1, is & section of an internal com-

18 hustion engine, of a type now in general
use, showing in elevation my invention ap-
plied thereto. .

Fig. 2, is a perspective view of my split

bushing or bearing for the upper portion

20 of the valve-stem. "
Fig. 3, is a perspective view of my valve-
slem. '
Fig. 4, is a perspective view of the cap
which is adapted
25 valve-stem and form a .support for the
SPring.

Fig. b, is & plan view of the bottom of
g i

the accompanying drawings reference.

30 numerals are empl to indicate the sev-
eral parts. 1 is a section of an engine block
of & type now in common use and its con-
struction is well understood. 2 is my valve-
stem which iz provided with a flare 3 at the

36 bottom and s valve on the opposite end
thereaf. This stem iz secured in the engi
block by means of a split bushing 4 which
enables me to insert tﬁa bushing after the
valve-stem is in ‘place. On the lower end

40 of this bushing is a flange 5 which forms an
ghutment for the upper end of the sprin
6. Afier the valve-stem has been inse
in the aperture in the engine block the parts
of the split bushing are foreed from the

45 hottom upwnrilg are held by frictional
engagement with the walls of the :j)psr side
of the engine block. A cap T is adapted to
fit the lower end 8 of the valve-stem 2 and is
provided with & flange 8 which forms a sup-

80 port for the lower end of the spring 6.
cap 7 has a cone-shaped bore as shown in
Fig. 4, and is adapted to fit the flared end
3 of the stem 2. A segment 9 of the ca
T iz cut out as shown in Fig. 5 to a wi

* glightly greater than the diameter of the

to fit the lower end of the be

stem 2 so that it may be passed over the
stem and dro lﬂ:d down until it fitz over the
fared end nfp the stem, in which position it
may not be removed laterally, hence it forms
a seeure footing to support the lower end of
the spring 6. The cap 7 may be made in
different sizes, particnlarly in respect to the
thickness of the f] § and by removing
this cap one provided with a thicker flange
may be inserted which will result in decreas-
meélt]!a distance between the spring supports
and incresse the normal temsiom o

It is well known that when such
springs become weak it is usually necessary
to provide & new spring, whereas with my
construction the insertion of o new cap pro-
vided witl & thicker flange is all that 1= nec-
esaar{mfcr a considerable period, and this
may be accomplished without the difficulty
ineident to removing the spring.

A ]iush—md'ar tappet 10 15 operated by a
cam 11, the comstruction and operation of
which iz well understood and hence need not
described. In internal combustion en-
gines as heretofore constructed the valve-
stem i8 of less diameter than the head of the
tappet and under the severe use to which
they are subjected the mnta&tinf parts wear
away, and sometimes irregularly, but with
my construction the lower end of the valve-
stem has a diameter equal to that of the
upper end of the tappet, hence there will be
less wear and besides wear will be substan-
tially equsl at all points. -

It will be ily understood from the
foregoing econstruction that the valve-stem
may be easily removed by first compressing
the spring by lifting upwardly thereupon,
then removing cap, then lifting the
valve-stem and removing the spring, then
driving out the split bushing which incloses
the upper portion of the valve-stem.

Having fully described my invention and
its mode of operation, what T claim is:

1. In a valve mechanism for internal com-
bustion engines, the combinstion of an en-
gine block with a valve-stem provided with
a valve on one end thereof and having its
opposite end flared, a split bushing in which
the valve-stem iz adapted to be reciprocated
s member adapted to fit the flared end of
the valve stem and having a segment slight-
ly wider than the least diameter of the
valve-siem cut away, and o resilient membar

supported by said named r.
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2. A valve mechanism for internal com- wherein the split bu::]u:iné;'l is provided with
bustion engines as in claim 1 deseribed, a flange adapied to afford an abutment for
wherein the member adapted to fit the flared one end of the resilient member. : 0
end of the valve-stem 1s provided with a  Signed at the 'citg of Detroit, county of

& flange to support the resilient member. Wayne, State of Michigan, this 15 day of

8. A valve mechanizm for internal com- April, iﬂﬂﬁ, -
bustion engines as in claim 1 deseribed, HENRY FORD,
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HARRY FERGUEON, OF BELFAST, ITRELAND,
TRACTOR AND TRACTOR IMFLEMENT.

Application filed February 28, 18926, Serial No. 11,531,

This invention relates to trictors used for

agricultural and general industrial purposes

+ and also to tractors combined, or adapted for
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use, with agricultural implements,

A tractor for agricultursl purposes re-
quires to have considerable weight upon its
driving wheels to give it suflicient wheel grip
to draw the implement. ’

An ohject of this invention is to provide an
arrangement of tractor and agricoltural Im-
plement in which the tractor carries the whole
weight of the implement whereby the weight
of the implement becomes available for wheel
grip so that a light tractor can be used with
obvious advantages as regards initial and
running costs. L

A further object of the invention is to pro-
vide a hitch arrangement between the tractor
and implement whereby the Iatter will be au-
tomatically kept at a regular working depth.

(Other objects of the invention will appear
in the following description and from the
appended claims. ) =

conveniont embodiment of the invention
will now be described by way of example and
with reference to the annexed drawings,
whereon :—

Fig. 1 is a side elevation of a plow, part of
a tractor and coupling means betwesn thern,

Fig. 2 is a corresponding plan view.

Fig. 3 shows on an enlarged seale part of
the mechanism shown in Figs. 1 and 2 and
Fig. 4 iz o fragmentary plan view on the line
4—4 of Fig. L . -

Referring to the drawings, the numeral 1
represents the tractor (here shown as an
ovdinary Fordson), 6 iz the plow having a
plow heam 16°. From the plow beam a tri-
angular structure 16" rigid therewith projects
upwardly, this striucture terminating in an
apex through which a pivot pin 16 is passed.

The tractor is provided with two rearward-
Iy extending lugs 27 and 28° to which an
implement head 20 in the form of a plate with
forwardly extending lugs is pivoted by two
draw pins 27 and 28, The head 29 carries at
its upper end the duplex bell crank lever 16
which is connected at ome extremity-by the

_pivot pin 16 to the tiiangular structure 16°

he zecond arm 16° of the duplex _]:M!ll crank
lever has a push rod &1 pivoted to it. A two
armed roclker 30 is pivoted on the lug 27%, one
of the rocker arms being coupled to a rod
15 while its second arm iz ¢onnected to the
push rod 31,

The lower end of the head 20 has a rocki
lever 9 of plate form pivoted on it, one
thereof being pivoted to lower or draft du-
plex links T and 7° which are also pivotally
connected to the plow beam 162 upper
end of the rocking lever 9 rests against the
short push rod %, which connects with rod 10
by the lever 10%, pivoted on the rearwardl
extending lug 28°. DBetween the upper en
of the rocking lever 9 and the head 29 a com-
pression spring 8 is fitted. The rod 10 com-
prizes two parts, the rear of which has a block
107 attached at its end and to this block a
hand lever 11 is pivoted. The lever 11 is piv-

oted at its-lower end to a forward part of ¥

the rod 10 which part is in turn pivoted to a
bell erank lever 25 which contfols the opera-
tion of a clutch deviee 13* which will be de-
seribed in detail with reference to Fig. 3.
Ratchet and detent means are provided on
the block and lever respectively.

Referring to Fig. 8, the power for | the
clutch deviee 13* is obtained from a shaft 17
which may be driven from the tractor in an;
snitable way., It may, for example, be gear
to a wheel. The rotating shaft 17 has keyed
on it two oppositely disposed cones 18 and
18, which are formed in one with correspond-
ing sleeves 18* and 19 slidably keyed on the
shaft 17. On the sleaye 18* and on the sleeve
19" are two oppositely disposed bevel wheels
20} and 21, the thrust of these wheels being
taken by collars 20* and 21* supported in a
throst block 22, The bevels 20 and 21 have
formed in one with them conie portions 20
and 21* which are disposed within corre-
gponding conie portions of the slidable cones
18 and 19, A compression spring 23 is dis-
posed at the outer side of the cone 19 and
works between the end of the cone 19 and o
collar 24 fixed on the shaft 17. The com-
pression spring 23 serves to keep the cones 19
gnd 18 in contact with the end 25 of the bell
crank lever 25 whose other end 23 is con-
nected with the control rod 10. The bevel
wheels 20 and 21 mesh with a bevel wheel 26
which is in one with an internally threaded
sleeve 14 which engages the externally
threaded rod 15 above mentioned.

The action of the mechanism is as follows.
The draft of the tractor iz tronsmitted
throogh the links T to the plow and tends
to turn the lever 9 about its pivot and to com-
press the spring 8. The spring 8 iz arranged
to counter-balance the predetermined normal
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draft, say, for example the draft correspond-

ing to a working depth of 6 for the plow both

share, If, for any reason,such as inequalities
in the ground, there should be a tendency for
the working depth of the implement to de-
crease, the pull on the links 7 1= immndlatelg
decreased. This causes the spring to expan

and turns the lever 9 in a counter-clockwise
direction (Fig. 1), The short push tod 9
moves bacloward, and the end of lever 100 and

rod 10 attached to said end, move forward.

under the action of spring 23 in clutch mech-
anism (Figr 3) whereupon the cone 19 of the
clutch device is eaused to engage the conic
surface of 1% so that the continuously rotat-
ing shaft 17 will rotate the bevel wheel 21 and
through it the bavel wheel 26 and sleeve 14
Rotation of the sleeve 14 will eanse the rod
15 to be drawn forwards so that the rocker
30 will turn counter-clockwise and eause
counter-clockwise turning of the biell erank
lever 16 which has the effect of lowering the
implement bodily until the depth of eut is
again normal, ;

Conversely, when the draft on the plow in-
creases owing to an increase in the working
depth, the cone 18 will become engaged with
the hevel wheel 20 and the bevel wheel 26 and
sleeve 14 will be rotated in the other diree-
tion and the bell crank lever 16 will raiss
the plow in the ground until the depth of
cut becomes normal again. .

When one of the bevel wheels on the shaft
17 is in action the other will be idling on the
shaft, When the implement is at the required
depth of eut neither of the cones will be en-

gufad. S ;

1 this way the implement is maintained at
a constant working depthi in the ground auto-
matically and by power means.

It is essential to make provision for wear
on the conie faces so that]iJoo much end play
will not be developed. This may be done by
the insertion of shims between the abutting
faces of the sleeves 18* and 19°

The implement, it will be noted, is free to
turn laterally rvelative to the tractor,

It will be seen that by lifting the detent
and moving the lever 11 in one way or another
the effective length of the rod 10 can be al-
tered and this will operate the cluteh 13 in
one direction or the other, to lift or lower
the plow when it is desired o do =0, manually.
Means for adjusting the depth at which it is
d.!kgi:;:d to operate the implement is thus pro-
viged,

. One of the greatest difficulties about carry-
ing an implement entirely on the tractor when
in operation is the question of stability under
torsional loads, For example, the ordinary
type of cultivators are about 5 in width
and these are supported at the extreme ends
ﬁwhgula go ag fo keer p wide support for

resistance to torsion. Providing any such
wide support on 4 tractor would mean very

1,887,719

heavy and costly construction and inerense
purchase and upkeep costs for the
farmer. - :

In order to overcome these torsional
stresses I use the light and simple mechanism
hereinbefore described. The whole consti-
tutes a trisngulated strueture so disposed as
to offer great resistance fo torsional stresses
and distortion due to torsional stresses. The
upper linlks 18 pre shown in Figs. 1 and 2 pro-
vided with adjustment means whereby their
length can be altered as required to tilt the
mplement either laterally or longitudinally
or both, relative to the tractor.

It will be obvious that there are many
means within the scope of this invention for
keeping the implement at a_regular depth in
the =oil.

Any of the means hereinbefore deseribed,
or any means employed according to this in-
vention will produce o governing effect on the
load or pull on the tractor, thereby aveiding
constant manual control, or attention on the
part of the operator of the tractor.

Some of the mechanism shown to provide
the construction of a light implement and
keep it in the ground has a]rsm.ﬁr been fully
described in my pending U. 8. application
Serial Nos., 516,403 filed l%ﬁh Huvemllnjer, 1821,
and 281,520 filed 8th March, 1919, and in my
. 5 patents already granted tnder Num-
bers 115‘;9,399 granted 24th May, 1921, and
1,601,662 granted 15th July, 1624,

What elairn, and desire to secure by Let-
ters Patent 15—

1. In combination, a tractor, an agrieuliue-
al implement, a draft connection between said
implement and said trector, a power unit on
the tractor adapted to control the workin
depth of the implement in the ground, an

control means for the power unit connected

with the implement and sensitive to variations
in the draft of the implement from a prede-
termined normal magnitude and cansing the
power unit to function on the occurrence of
‘such draft variations to correet same and con-
sequently the variations in the working depth
of the implement.

2, In combination, a tractor, an giricul-
tural implement, a draft connection between
said implement and said tractor, yielding

T0

o0

10

115

Teans a-ﬂting a;-ﬁ.msf. the draft and balancing
LRIt

the normal a power unit on the tractor
for regulating the wnr]sinf depth of the im-
plement in the ground. and contrel means for
gaid power umt actuated by relative move-
ment between the tractor and the implement
in the fore and aft direction and so causing
fanctioning of the power unit on such varia-
tions oceurring to correct same and conse-
quently the variations in the working depth
of the implement.

3. In combination, a tractor, an agricul-
tural implement, a draft connection between
said implement and said tractor and includ-
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ing yielding means balancing the normal
draft, s power unit on the tractor for regulat-
ing the working depth of the implement in
the d, control means for said power unit
interconnected with the draft connection by
which it is actuated on variation of the draft
from a predetermined normal magnitude to
cause functioning of the power unit to correct
gaid variations and consequently the varia-
tions in the working depth of the implement.

4. Tn combination, a tractor. an agricul-
tural implement, a draft connection beween
the implement and the tractor allowing turn-
ing of the implement about a vertical axis
reﬁbtim to the tractor, a power unit on the
tractor for regulating the working depth of
the implement in the ground, and control
means for said power unit connected with
the implement and sensitive to variations in
the draft of the implement from a predeter-
mined normal magnitude to canse function-
ing of the power unit and so to correct said
variations and consequently the variations
in the working d ;

% In combination, a tractor, an agrienl-
tural implement, a draft connection between
said implement and said tractor allowing
turning of the implement about a vertical
axis rﬁ,ﬂﬁvc to the tractor and including
yielding means balancing the normal draft,
a power unit on the tractor for regulating
the working depth of the implentent in. the
ground, control means for said power unit
mterconnected with the draft conneetion by
which it is actuated on variation of the draft
from a predetermined normal magnitude to
eause functioning of the power unit to- cor-
rect said variations and consequently the
variations in the working depth.

@ In combination, a tractor, an agricul-
tural implement, a draft connection between
said implement and said tractor, means on
the tractor for lifting and lowering the im-
plement relatively to said tractor, a power
unit on the tractor for operating said means,
and contrel means for said power unit con-
nected with the implement and sensitive to
varintions of the draft from a predetermined
normal magnitude te canse functioning of
saidl power unit on such variations occurring
and to correct same and consequently the
variations in the working depth of the im-
plement.

7. In eombination, a tractor, an agricul-
tural implement, 8 draft eonnection between
said implement and said tractor allowin
turning of the implement about a vertica
axis relative to the tractor, yieldin
embaodied in the draft connection and balane-
ing the normal draft, means on the tractor
for lifting and lowering the implement rela-
tively to the tractor, a power unit on the trac-
tor for operating said means, and control
means for said power unit connected with the
implement and sensitive to variations in the

means.

3

draft from a predetermined normal magni-
tude to cause functioning of said power unit
on such variations ogeurring and to correct
saine and consequently the variations in the
working depth of the implement.

& In combination, a tractor, an agricul-
tural implement, a bell erank lever pivoted on
gaid tractor, upstanding trigngulated mem-
bers on the implement to which the bell erank
lever is pivoted, a-power unit on the tractor
geared to said bell crank lever, a control de-
vice for said power unit, o rocking lever piv-
otally supported by said tractor, draft links
between gnid rocking lever and the imple-
ment, a spring secured to the tractor and to
the rocking lever and balancing the normal
draft, and a connection between the rocling
lever and the control deviee which latter on
movement of the spring is actuated to cause
the power unit to operate the bell crank lever
gnd thus maintain the implement at a regular
working depth. '

9. In comhination, a tractor, an agricul-
tural implement, a draft connection between
gaid implement and said tractor, a power
unit on the tractor adapted to contro] the
working depth of the implement in the
ground, control means for the power unit
connected with the implement and sensitive
to variations in the draft of the implement
from a predetermined normal magnitude and
causing the power unit to fanetion on the oc-
corrence of such variations to correct same
and consequently the variations in the work-
ing fIETth of the implement, and means for
manually controlling the operation of the

wer unit and determining the normal work-
ing depth. i

10. In combination, & tractor, an agricul-
tural implement, o bell crank lever pivoted on
said tractor, upstanding triangnlated mem-
bers on the implement to which the bell crank
lever is pivoted, s power unit on the tractor
geared to said bell erank lever, a control de-
vice for said power unit, a rocking lever piv-
otally supported by said tractor, draft Links
between said rocking lever and the imple-
ment, a spring secured to the tractor and to
the rocking lever and balancing the normal
draft, a connection between the rocking lever
and the control deviee which latter on move-

5
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ment of the spring it actnated to cause the

power unit to operate the bell crank lever and
thus maintain the implement at a regular
working depth, and means embodied in said
commection for altering its effective length
and manually controlling the operation of
the power unit and the position of the imple-
ment. J
11. In combination, 4 tractor, an agricul-
tural implement, a bell crank lever pivotally
carried by the tractor, upstanding triangu-
lated members on the implement to which
said bell crank lever is connected to carry
gaid implement, n power unit on the tractor, &
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control device for said power unit, an inter-
nally threaded member rotatable by said

ower unit, a rod screwed at one end into said
internally threaded member and connected at
the other end to said bell erank lever to trans.
mit motion of the power unit thereto, a rock-
ing lever pivotally supported by the tractor,
draft links between said rocking-lever and
said implement, a spring on the tractor act-
ing on said rocking lever and balancing the

normal draft and a connection between said

. rocking lsver and said contral device, and
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which on variations in the draft, causes the
power unit to keep said implement automati-
cally at a regular depth of cut.

12, In combination, a tractor,
tural implement, o bell crank lever piv-
otally carried by the tractor, u ﬂn(Fing
trizngilated members on the implement to
which said bell erank lever is conmected to
carry said implement, a power unit on the
tractor, an internally ti-lrcaded member rotat-
able by =aid power unit, o rod serewed at one
end into said internally threaded member and
connected at the other end to said bell crank
lever to transmit motion of the power unit
thereto, a rocking lever pivotally supported
by the tractor, draft links between said rock-
ing lever and said implement, o spring on the
tractor acting on su.igm ing lever and bal-
ancing the normal draft, a rod connectin
said rocking lever to said power unit an
which on variations in the draft, brings said

ower unit into operation, and & hand lever

or lengthening or shortening said rod to
comtrol said power unit by hand to raise or
lower the implement.

13. In combination, s tractor,
tural implement coupled thereto, means on
said fractor for lifting and lowering snid
implement relatively to the tractor, a system
of friction cluiches operatively connected to
the tractor propelling means and geared to
said implement lifting and lowering meyns,
n draft connection between said implement
and said tractor, and a connection between
said draft connection and the system of frie-
tion clutches to engage one or other of said
friction clutches on variations in the draft
from n predetermined normal magnitude and
move the implement up or down, to keeep said
i;;n plement sutomatically st a regular depth
of cut. - ; ;

14. In combination, a. tractor, an agricul-
tural implement, a bell crank lever pivotally
supported by the tractor, u nding trian-
gulated members on the implement to which
said bell crank lever is connected to CATTY
#aid implement, a system of friction clutches
operatively connected to the tractor prn%el-
ling motor, an internally threaded member
rotatable by said power unit, a rod screwed
at one end into said internally threaded

an agrienl-

an agricul-

member and ‘connected at the other end to-

said bell crank lever to transmit motion of

1,687,718

the clutches thereto, a rockin lever pivotally
supported by the tractor, %raft. inks be-
tween said rocking lever and said implement,

4 spring on the tractor acting on said rock-
ing lever and balancing the normal draft and 70
a-connection between said rocking lever and
said cluiches to engage one or other of the
said friction elutches and thereby to keep
said implement automatically at 'a regular
depth mP cut.,

13 In combination, & tractor, an agrieul-
tural implement, a bell crank lever pivotally
carried by the tractor, upstanding triangn-
lated members on the implement to which _
snid bell crank lever is connected to carry #
seid implement, a system of friction elutches

il ]

- operatively connected to the tractor propel-

ling motor, an internally threaded member
rotatable by said cluiches, a rod screwed ot
one end into said internally threaded member 85
and connected at the other end to said bell
cranle lever to transmit motion. of the
clutehes thereto, & rocking lever pivotally
supported hy the tractor, deaft links between
snar{m rocking lever and said implement, a 90
spring on the tractor acting op said rue]:mg
lever and balancing the normal draft, a ro
connecting said rocking lever to said sys-
tem of friction clutches to engage ome or
ather of said friction clutches on variations 98
in the deaft, and a hand lever for lengthen-
ing or shortening said rod to control said
clutches by hand to raise or lower the imple-
ment.

16. In combination, a tractor, an agricul- 100
tural implement, n,’rqeil erank lever pivotaily
carried Ej the tractor, upstanding triangu-
lated members on the implement to which
said bell crank lever is connected to earry
said implement, & shaft driven by said trac- 108
tor, bevel wheels keyed to said shaft, inner
clutch members on said bevel wheels, onter
clutch members movable axially along said
shaft to en said inner clutch members,
an intemnlﬁraﬁrmdgd member rotatable by 110
soid clntehes, a rod screwed at one end into~
suid internally serewed member and con-
nected at the other end to said bell crank
lever to transmit motion of the clutches
thereto, a rocking lever pivotally supported 118
by the tractor, draft links between said rock-
tng lever and'said implement, a s]pring on
the tractor acting on said rocking lever and
balancing the normal draft and a connec-
tion between said rocking lever and said 7.
clutches to engage one or other of said fric-
tion clutches and thereby to keep said im-
plement nutomatically at'a regular depth of
cut.

17. In combination, a tractor, an agricul- 1os

- t.um}-img}ement, a bell erank lever pivotally

earried the tractor, upstanding trianeu-
lated members on the implement to which
said bell crank lever is connected to CATTY
zaid implement, a shaft driven by said trac- 130
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tor, bevel wheels keyed to said shaft, inner
clutch members on said bevel wheels, outer
clutch members movable axially along said
shaft to engage said inner cluich mermbers,
an intemnlﬁr screwed member rotatable by
sald clutches, o rod screwed at one end into
said internally serewed member and con-
nected at the other end to said bell cranlk
lever to transmit motion of the clutches there.
to, a mc:l;ingi;‘ lever pivotally supported by
the tractor, drafi Iinll:)s:l between said rocking

s

lever and said implement, a spring on the
tractor acting on said rocking lever and bal-
ancing the normal draf&, & rod connecting

said rocking lever to sai

clutches to engage one or other of said frie-
tion clutches on variations in the draft and
a hand lever for hening or shorteni
the said rod to control said elutches by han

to roise or lower the implement.
In testimony whereof I affix my si
HARREY FERG
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COATING CONMPOSITION.

Ho Drawing.

This invention relates to conting composi-
tions and i= more particularly directed to var-
nishes, leequers, and the like comprising de-
rivatives of rubber,

A chloride of erude rubber known as hepla-
chloreaoutchone has been described 2= a suit-
able material for varnish gum. When com-
pared with an ordinary varnish gum, how-
ever, using solutions of equal concentration
of the two materials, the solutions of the
caoutchoue have been found to be more vis-
cons than those of varnizh and to flow less
readily when applied. The film of the crude
rabber derivative is also colesive and ordi-
narily not particularly adherent to the sure-
face to which applied. For example, a solu-
tion of rubbed chloride, when poured on glass
or similar smooth surface, upon drying may
be stripped off a2 a thin eontinuouns film. The
filn is-fairly flexible. At least it is not to
be regarded as brittle in the ordinary sense
of the term. It further has only a low lustre
or gloss. These properties do not recommend
a material for use as a varnish gum, since
the latter ordinarily provides solutions of low
viscosity which spread well, which adhere
to the surface to which applied, and which
have a brittleness similar, for example, to
shellie az well as a good Instre or gloss.

An object of the present invention accord-
ingly is lo provide compositions of rubber
derivatives and similar materials which shall

rovide coatings like those furnished by the
witer varnizh gpums.  Another object of the

5 invention is to provide a lacquer having in

general the desirable {Jrﬂperﬁlw of lacquers
made from nitro-cellulose and similar solu-
tioms, '

The invention accordingly broadly consists
of a coating composition comprising a solu-
tion of a halogenated combined rubber in a
volatile solvent having a viseosity sufficiently
low to permit spreading and providing a rel-
atively brittle conting having a good lustre

i or gloss,

1@ expression “combined rubber” herein
userd is intended to include rubber or similar
material vuleanized with sulphur, nitro-com-

ounds or other valeanizing agents, and rob-

r resulting from other chemical treatment
such as halogenation ete.

It will e understood that by halogenation,

it is intended to include other compounds of

the halogens having & similar action such as

Application fited Iuly 2, 1921. Berdal No. 482,175,

the halogen acids as set forth in our ecopend-
ing application Serial No. 470,100, filed June
a0, 1921,

It will also be understood that where the
“eombined” rubber employed in the process
iz halogenated rubber, the halogenation of
sneh combined rbber iz accomplished by a
halogen or halogen acid which differs from
that present in the combined rubber

The preferred coating composition is either
a spirit or oil varnish comprising robber vul-
ocanized with sulphur and chlovinated, for ex-
ample ehlorinated inner tubes, Chlorination
is preferably carried oot according to the
procedure in onr co-pending applicetion Se-
rial No. 478,100, filed June 20, 1921, now Pai-
ent No. 1,687,785, issued May 10, 1927, and
the product iz one of those therein set forth.

It o epirit varnish iz desived 34 The of chlo-
rinated sulphur-vuleanized rubber, 86 lbs. of
benzol and 25 lbs. of solvent naphtha are
mized. Solution fales place almost imme-

diately at erdinarvy room termperature pro-

viding a liquid which flows substantislly as
freely from the brush as an equivalent solu-
tion of shellac. The viscosity is about half
that of a corresponding solation of rubber
chloride. The film formed from this varnish
upon drying is somewhat more resistant to
the setion of hot water than shellae. Tt ap-
parently is much less affected by cold water
than this material, TL resiste abrasion bet-
ter and withstands blows about as well as
ghellae. Tt may be dissolved mnch more
readily than shellac. In general it is high]}-‘
resistant fo the action of agueous chemicals.
Ii the solution mentioned be poured upon a
smooth surface such as glass and allowed to
dry the film thus formed can ordinarily not
be stripped continuously unless it is quite
thick and unless the stripping tskes place
when a small quantity of the solvent is pres-
ent. The film iz in other words mora brittle
than that of rubber chloride and posseses
better adhesion to the glass. By reasson of
its lower viscosity and greater adhesion it
it therefors better adapted as a coating ma-
ferial for wood, metal, and other substances.
Tt will be understood that solvent naphtha or
gimilar material mny be omitted from the
above formula and that other solvents than
henzol may be employed. Tt will be observed,
however, that a high boiling solvent such as
naphtha is preferably employed. Such sol-
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vent upon drying of the varnish sclutions
remains until the end of the drying and in-
gures an even lustrous coat.

If an oil varnish is desired, chlorinated
vuleanized rubber, boiled linseed oil and =0l
vent naphthe are comnbined. Dwied chlori-
nated valeanized rubber is dissolved in solvent
naphiba in proportions of 100 grams of the
L-lnllm-i:mtnnrl Pmduet ta 140 ec. of solvent
naphtha. When selution is complete it 1s
added slowly with constant stirring to 100
ce. of boiled linseed oil.  If desived raw lin-
goed oil may be used but in this event approxi-
mately 0.5% of drier should be emploved
to sectire o varnish adapted to dey in twenty-
four honrs, With boiled linseed oil such dry-
ing may be accomplizhed withont the use of
driers. The il varnish has a similar desir-
able low viscosity, is highly resistant to the
action of various chemicals, haz high reaist-
ance to abrosion, and resisls cracking under
blows of sharp objocts.  In other rvespects
it. generally resembles the film of the spivit
varnish.

It will also be understood that the varions
other combined rubbers set forth in our co-
pending application mentioned may also be
employed. For example a light-colored lns-
trous spirit or oil varmish may also be ob-
tained by suhstitnting for chlorinated sul-
phur-vuleanized rubber, in the above {ormn-
las, the sulphur chloride treated erude and
combined rubber set forth in the application
mentioned. '

D¥ip lacquers may be made by adding to the
spirit varnishes various pigments. The fol-
lowing is an example of a white dip lncquer:

by wolsht.

Chlorinated vuleanized rubber - __ 100

Sublimed whits lead_______ .&‘I}%] 25. 950
Titaninm oxide . ______| B0 .

Benzol ______ . 751750

In general the quantity of benzol employed

E]mulﬁ be approximately three to five tames

by weight of the =olids employed depending
on the eomtonr of the articles dipped. For
articles having other than a smooth contour
a diluote solution should be employed. For
articles having a smooth contour a mors eon-
centrated one may be nsed.

Bed and blue dip Incquers may be prepared
by substituting for the white pigment men-
tioned in the above formula 5-50% respec-
tively of toluidine toner or ultramarine bosed
on the weight of the chlorinated rubber em-
ploved.

brpsh Inequer may be made in aceord-
ance with the following formula;
Dried chlorinated ynleanized rub-
ber 100 kg,
Bulglimeﬂ lead and titanivm ox-

{3 [ AR S e e s Pk

Solvent naphtha______________

1,708,020

Similar additions of pigments to the oil
varnizshes will prodnce white and other eol-
ored enamels,

As many apparently widely different eni-
hodiments of this invention may be made

without departing from the spirit thereof, 7

it will be understood that we do not intend
to limit ourselves to the specific embodiments
herein set forth except ns indicated in the
appended claims.

Huving thus described our invention, what
we claim and desire to protect by Lefters
Patent is: o .

L A coating composition coWPrising &
solution of n halogenated combined rubber in
two solvents, one of which has a relatively
high boiling point.

2. A coating composition comprising a
solution of halogennted vuleanized rubber in
benzol and solvent naphtha.

3. A coating composition comprising o
solution of a chlorinated vileanized rubber
comprising chlorinated vuleanized rubber
277, benzol 53%, solvent naphihe 209,

4. A coating composition comprising a
ehlorinated voleanized rubber, a pigment,
and a solvent,

5. A coating  composition  ecomprising
chlorinated vulcanized rubber 100 parts, a
pigment in the proportion of -850 parts
nngl:lnenzul in the proportion of & to § times
the weight of the solids,

6. A coating composition comprising o
solution of & sulphur chloride-treated com-
bined rubber in two solvents, one of which
has # relatively high boiling point.

7. A coating composition comprising a
solulion of a halogenated sulphur chloride-
treated combined rubber in a volatile solvent
comprising solvent naphtha.

8 A varnish comprisine a solution of a
chlorinated, sulphur-vuleanized rubber -in
two volatile solvents, one of which has a rel-
atively low boiling point and the other a rel-
atively high boiling point.

%, A varnish comprising chlorinated vul-
canized rubber, a drying oil, and a volatile
solvent.

10. A varnish comprizsing chlorinated vul-
canized rubber, boiled linseed oil and solvent
naphtha.

11. A chlorinated rubber solution contain-
ing at lenst 206% of chlorinated rubber and
an unsaturated glyceride. .

18. A coating composition comprising a
solution of chlorinated rubber in a volatile
golvent, and boiled linseed oil.

Signed at New Tork, New York, this 20th
day of June, 1921,

CHALRLES E. BEADLEY.

Sigmed at New York, New Yollk, this 20th
day of June, 1921,
WILLIS A, GIBBONE.
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The object of my invention is to provide a
brake of simple, durable, and inexpensive
construction.

Still a further object of my invention is to
provide a brake which iz especially adapted
for the front steering wheels of an automo-
tive vehicle.

Still a further :ﬁict of my invention is to
provide such a brake wherein the operaﬁng
parts are protected from dirt and grease an
accidental injury so far as may be possible.

Still a further object of my invenfion iz to
provide a novel form of adjusting device for
a brake, and to provide in combination with
the adjusting device mechanism wherchg it is
substantially impossible to tighten the brake
too much.

Still a further object of my invention is to
provide an adjusting device for a brake
wherein a cone shaped member may be forced
between the ends of the brake to separate the
brake ends to thereby adjust the clearance of
ihe hrake relative to the brake drum, and to
provide in combination with such a come
shaped member, notches whereby the cone
may be locked in its adjusted position and
whereby it is substantially impossible to ad-
just the brakes so that they do not have the
correct amonnt of cloarance.

Still a further object of my invention is
to somewhat loosely mount my improved
brake shoe so that engagement of the full
length of each brake shoe may be insured
whenever the brake is applied even though
uneven wear may have occured or the shoes
may not have been perfectly made.

Still a further object of my invention is to

provide improved means for protecting the
adjusting device against dirt, grease, or water
g0 that there is practically no danger that it
will ever wear out, or rust, or get out of
order,
Still o further object of my invention is to
provide an improved method of applying
these brakes, comprising a ﬂu-ntinf wedﬁe
which may he pressed between the free ends
of the beake shoes whereby equal and foll
eneagement of both brake shoes may be in-
eured whether they were initially accurately
comstructed or uneven wear has taken place.

Still a further object of my invention is to
provide an improved means for mounting a
Hoating wedge for operating the brale shoes.

With these and other objects in view, my
invention consists in the arrangement, con-
struction, and combination of the various
parts of my improved device, as described
in the specitieation, claimed in the claims, and
illustrated in the accompanying drawings, in
which '

Figure 1 shows a vertical central soctional
transverse view through a front or steerin
wheel having my improved brake insta
thereomn, ;

Figure 2 shows a vertical sectional view
taken on the line 2—2 of Fipure 1.

Figure 3 shows a detailed sectional view
taleen on the line 3—3 of Figure 2.

Figure 4 shows o detail sectional view tak-
en on line 4—4 of Figurs 2.

Figure 5 shows an enlarged detail section-
al view illustrating the construetion of the
adljusting deviee, and

figure G shows a horizontal sectional view
taken on the line 6—6 of Figure 1.

Referring to the accompanying drawin%s,
T have used the reference numbers 10 and 11
to indicate generally brake shoe members of
T cross section. These brake shoe members
are similar in all respects and interchange-
able, and are provided near each end of each
of the vertical webs thereof with openin
designed to receive pins for mounting said
bralkes and operating same, Pairs of open-
ings are provided in this vertical web in po-
sition spaced from each of said first openings
to receive springs for contracting the brake.
Studs 12 are provided ot one end with clevices
13, =o that a pin 14'may extend through said
elevices and the openings at the upper end
of the brake shoes 10 and 11 to piyotally
connect each of the brake shoes with one of
the studs 13, The adjacent ends of the studs
12 are beveled to form a chisel end 16 there-
on, which zre designed to contact with a con-
ieal notehed head 17 which forms the adjust-
ing member. A housing 18 is secured to the
brake anchor plate 19 by means of laterally
extending flanges 20 and rivets 21. The hons-
ing has sleeves 22 at either end thereof de-
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gigned to slidingly receive the studs 12, A
third sleeve 23 extends from the housing 18
in substantially the same horizontal plane ag
the sleeves 22 but with its axis perpendicular
thereto, The interior of thiz sleove 25 is
threaded as at 24 to coact with corresponding
threads on the shank 25 of the adjustin
member, This shank 25 is preferably forme
integrally with the adjusting member 17 and
axtends through and beyond the brake an-
chor plate 19 so that the squarved end 28 there-
of may be rotated by a wrench or other tool to
adjuat the adjusting member laterally by
means of the threads 24

From the foregoing deseription it will be
spen that the shank 25 of the adjusting mem-
ber may be rotated to adjust the notehed cone
17 axially to thereby spread the studs 12 and
consequently the upper ends of the brake
shoes 10 and 11 or to permit these studs to
ap}]:mﬂ.ch each other. These studs 12 are nor-
mally yieldingly urged into engagement with
the cone by the spring 27.

A fourth sleeve 28 extends from the hous-
ing 18 at the =ide thereof opposite the sleeve
23, thiz sleeve 28 being of greater diameter
than the adjusting cone 17 and having its axis
eoinciding with or registering with the axis
of the shank 25 and sleeve 23. A washer 20
is riveted to an extending end of the adjust-
ifig cone 17, this washer being of substantial-
ly the same diameter as the interior of the
sleeve 28, When the adjusting member 17 is
in place in the housing 18 it will be seen that
the sleeve 28 and washer 20 will form a dust
shield at one end of the adjusting cone to
thereby protect same from harmful extrane-
oug matter. The outside end of the sleeve 23
is contracted in around the shank 25 to fit
clozely against same to prevent harmful ex-
traneons matter from entering the adjnsting
mechanizm at the opposite end of the adjust-
ing member. The tﬂrends 24 are therefore
thoronghly protected against becoming inop-
erative Trom cauzes such as rost, dirt, ete,

The upper sides of the studs 12 within the
glepves 22 are flattened out or relieved as is
indicated at 30 in the drawings so that some
vertical play of the ends of the brake shoes
10 and 11 is permitted. This is very impor-
tant feature of the brake as this little verti-
eal movement of the upper ends of the brake
when the pressure is applied thereto’ makes
the difference between a nice operating bralke
and one which does not o te very satisfac-
torily. The resson for the superior efficiency
of this construction iz probably that there
is a slight wedging-action at the end of the
hra.lceﬁma apainst the brake drum due to
said end swinging on a pivot, the axis of
which is the point of contect of the chisel
ends 16 of the studs 12 against the adjusting
eone 17.

Tt will be noted that the adjusting cone
17 is provided with & plurality of serations

.
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into which the chisel ends 18 of the studs 12
are pressed by the spring 27. This construe-

tion hasz two advan in that it provides

a locking means which prevents the brale
adjustment from altering during service and
prevents the bralke from being adjusted too
tlghtlg as the engagement of the brake shoes
10 and 11 with the drum when the studs are
pa=sing over the shoulders between the
notches in the member 17 will prevent the
adjustment from being made too tight. In
other words the adjustment is accomplished
by serewing the shank 25 until the energy
required is considerably greater, due to the
engagement of the shoes with the drum when
the studs are passing over said shounlders so
that the proper adjustment is automatically
indicated to the operator. If desired, the
notches in the member 17 may be deep enough
so that it is impossible to adjust the brakes
too tight,

The front axle 31 of the automobile has
a hollow slecve 52 af the end thereof. A
hollow lking bolt 83 is locled into this sleeve
#2 by means of a flat sided pin 84. The op-
per end of the king bolt 83 is provided with
# housing 85 which iz open at the inner side
thereof. A brake operating rod 96 extends
throngh this hollow king bolt 83 and is pro-
vided with a ball ot either end thereof. A
spring perch 37 extends from the axle 81 is
secured thereto by a nut 38, This spring
perch 87 has an exfension or boss 39 thereon
designed to support one end of the sleeve 40,
This cleeve 40 has an extension thereon
fhrough which a cap screw 42 may pass so
that the cap screw & may enter the boss 39
and locate and support the inner end of the
gleeve 40, Tha second end of the sleeve 40
enters the open side of the housing 3.

Rotatably mounted in the sleeve iz a brake
crpera.h.nﬂ shaft 43 which is provided at its
outer end with a cam 44 designed to co-act
with a brake operating rod 36 to reciprocate
same when the brake operating shaft 43 is
rotated, The inner end of the brake operat-
ing ghaft 42 has an arm 45 secured thercto
g0 that the shaft 43 may be rotated by any
suitable connections with brake pedals or
brake levers mounted on a chassis.

A floating wedge 46 is connected to the
ball gt the lower end of the brake operating
rod 8. This wedge 46 is prevented from lat-
eral movement by the engagement of the
ends thereof with spaced parallel retaining
pPlates or washers 47, These plates are
mounted on a stud 48 which iz secured by a
nut 49 to the brake anchor plate 1%, The
central portion of the stnd 48 is enlarged
so that the retaining plates 47 may bear
against the shoulders at the ends of the en-
larged portion and will be held in place
thereby, ’

A pin 50 extends through the openings at
bottom of brake shoes in the vertical webs
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thereof and a pair of rollers 51 are mounted
on each pin 50. The wedge 46 is provided
with a central rib 52 which extends between
the roller 51 of each brake shoe to therehy
prevent Iateral movement of the brake shos.
The shoulders on each side of this rib 52
form the cam or working faces of the wedges
46 and engage the peripheries of the rollers
51 to spread the brake shoes and thereby actu-
ate the brake mechanism. It will be noted
that the rollers 51 are wide enough to engage
both the cam surfaces of the wedge 46 and
the edges of the washers 47, These washers
47 are fixed in place on the brake anchor
plate 19, so that & spring 53 extended between
the brake shoes 10 and 11 draws the rollers 51
into contact with the washers 47 when the
brake is in retracted position to therehy in-
sure that the brake shoes will always be cen-
tralized relative to the brake drum 54 whan
they are in their retracted position. When-
ever the wedge 46 is pushed downwardly to
engage the brake, however it floats enough
to move toward either of the brake shoes 10 or
11 =o that if either of these shoes are not quite
accurately made or uneven wear has talen
place, then the wedge 46 may float sufficient-
Iy to apply an equal pressure to both brake
shoes 10 and 11. That is the operating mech-
anism for the brake is so arranged that it is
prositively urged into contact with the brake
drum, but provision is made to equalize the

irregularities of the brake shoes, and at the

same time there is a positive stop against
which the brake shoes are retracted so that
the brake shoes will always be centralized
with the drum when they are in their inop-
erative position. : !
Among the many advant that result
from the use of my improved brake mecha-
nism, it should be pointed aut first that I
have constructed a brake such that the full
working surfaces of both shoes will be fully
and equally pressed into en gement with
the drum when the brake is being operated
&0 that T am ahble to secure the maximum effi-
ciency of the brake shoes used. Another ad-
vantage results from the fact that the brake
is made so that it is not at all likely to be
adjusted so that it iz too tight, and if can be
made so thet it eannot be adjusted so that the
brake is too tight, Still a further advant
results from the construetion whereliy iﬁ:
upper ends of the brake shoes are mounted
on o swinging pivot so that they can swing
into foll engarement with the brake drom
whereby the friction on the working surfaces
of the broke shoes ean be iniform throngh-
out their length. Still o further advantaes
from the nze of the flonting wedge for spread-
ing the brake shoes so that the brakes may be
evenly applied even though they were not
accurately initially formed or have worn un-
evenly. Still a further advantage results
from the nse of positive stop for the brake

3

shoes both at the top and bottom thereof in
combination with springs designed to yield-
ingly urge the brake shoes into contact with
the stops, whereby the brake shoes are always
returned to a4 central position relative to
the drum, and so that the clearances and
movements of the various brake operating
parts may be small and the brake leverages
relatively large whereby an easy operating
brake is secured. Still a further advantage
results from the use of the tapered wed

which I have provided in that operation uftgg.
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paris does not tend to vary the adjustment of '

the brake and provision is made to prevent
rust or dirt or the like from preventing opera-
tion of the adjustment at anv time.

Some changes may be made in the srran
ment, construction ond combination of ﬁ'ﬁ;
varions partz of my mmproved device without
departing from the spirit of my invention,
and it is my intention to cover by my claims
such changes as may be reasonably included
within the scope thereof,

I claim as my invention :

L. Ina brake, a brake anchor plate, a rigid
brake shoe, a stud, means for operatively con-
necting one end of snid stud to one end of said
brake shoe, and the means for ndjustably
mounting said stud on said brake anchor plate
to permit reciproeation and swinging move-
ment of the stud relative to the anchor plate,
said means including a tapered stop against
which the end of the stud may hear.

2. In a brake, a brake anchor plate, o brake
shoe, a stud, means for operatively connecling
one end of said stud to one end of said brake
shoe, an adjustable cone mounted on said

© brake anchor plate in position to co-act with

sald stud, said cone having a plurality of
notches therein adapted to be enga -{ b
the end of said stud, and means for yie dingly
urging zaid stud into contact with said cone,
whereby the cone may be held in its adjusted
positicn and the maximum adjusted tight-
ness of the brake shos may be demrmineg by
the engagement of the stud with said notches
and depth of said notches,

4. In a brake, & brake anchor plate, a pair
of studs mounted on said brake anchor plate,
an adjustable cone mounted on said hrake
anchor plate in position to coact with said
stuids, said cone having a plurality of notches
therein adapted to be engaged by the ends of
said studs, and means for yieldingly urging
said studs into contact with said cone.

4. In a brale, o brake anchor plate, a bralke
shoe, a pair of studs, means for vivotally con-
necting one end of each of Sﬂif} studs to one
enl nfgn:nne of said brake shoes, an adjustahle
cone mounted on sajd brake anchor plate in
position to coact with said studs, said cone
h:wingri a plurality of notches therein adapt-
ed to be engaged by the free ends of said
studs, and means for yieldingly urging said
studs into contact with said cone, wherehy
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the cone may be held in its adjusted position
and the maximum adjusted tightness of the
brake shoes may be determined by the en-
gagement of the studs with said notchesin the
pone and the ends of the brake shoe adjacent
to said studs may be permitted to swing =ub-
stantially radially into contact with a brale
drum,

5. In a brake mechanism having a braking
member and. brake drum, adjusting means
eompensating for wear of the braking mem-
ber permitting the portion of the braking
member adjacent thereto to move into engnge-
ment with the drum in a path other than the
path-of adjustment, and a stop arranged to
limit =aid engaging movement.

@, In a brake mechanism having a braking
member and brake drum, adjusting means
compensating for wear of the braking mem-
braking
member with the adjusting means permitting
the portion of the braking member adjacent
to saic pivot to move into engagement with
the brake drum in a path other than the path
of adjustment, and a stop arranged to Lunit
spid movement,

7. In a brake mechanism having a brake
shoe and brake drum, adjustable means com-
pensating for wear of the brake shoe, a stud
pivotally conneeting the brake shoe with the
adjusting means permitting the portion of
the brake shoe adjscent to the stud to move
into engagement with the drum in a path
substantially perpﬂndimﬁm' to the adjm_t—ing
movement path and a stop arvanged to limit
gaid perpendicular movement.

B. ﬁ a brake mechanism having a brake
shoe and brake drum and brake anchor plate,
adjusting means compensating for wear on
the brake shoes, a stud pivotally connected to
both brake shoe and adjusting means, and
a guide in the brake anchor plate permittin
the portion of the brake shoe adjacent to sniﬁ
stud to move into engagement with the dram
in n path other than adjusting movement path
and limiting said first mentioned movement.

9. A vehicle brake consisting of a braking
member and brake drum, adjustable means
compensating for wear of the braking mem-
ber, means Eiwta]l’y connected both to oneend
of said braking member and to the adjusting
means so as to anchor said end against cir-
cumferential movement and permit radial
movement of said end into engagement with
gaid drum, and means for applying the other
enid of said braking member,

10. A vehicle brake congisting of a brake
ghoe and brake druny, adjustable means com-
pensating for wear of the brake shoe, means
Eivﬂta.ll}' connected both to ane end of said

rake shoe and to the adjusting means 5o as
to anchor said shoe end against eiveumferen-

tial movement and permit radial movement

G

of said end into engagement with said drum,

. 1,860,008

and means for applying the other end of
zaid shoe,

11. A vehicle brake consisting of a pair of
rigid brake shoes disposed within a brake
drum, adjustable means compensating fof
woar of the brake shoes, a pair of studs each
pivotally connected both to one end of one
ghoe and to the ad‘.iiusting means so as Lo
anchor one pair of adjacent shoe ends against
cireumferential movement and permit radi-
al movement of said ends into engagement
with said drum, and means for spreading the
opposite ends of said shoes to apply the
brakes. : s
12. A vehicle hrake consisting of a braking
member and brake druny, means for anchor-
ing one end of said member so that it maﬁ
move into engagement with said drum, an
means for limiting said engaging movement
for the pu described.

13, A vehicle brake consisting of a brake
drum having a rigid brake shoe disposed
therein, means for anchoring one end of said
ghoe so that it may move Into engagement
with said drum, and means for limiting said

engaging movement for the purpose de-
- geribed.
14. A wvehicle brake consisting of a brake

drum having a rigid brake shoe disposed
therein, means for anchoring one eudf?s&id
shoe so that it may move radially into en-
eagement with said drum, and means for lim-
iting said eng}aging movement for the par-
pose deseribed.

15. A vehicle brake consisting of a brake
drum having o rigid brake shoe disposed
therein, means for adjustably anchoring one
end of =aid shoe against circumferential
movement, said means mitting radial
movement of said shoe enﬁm engagement
with said drum, and a stop limiting said en-
gaging moverment for the purpose described.

16. A wvehicle brake consisting of o brake
drum having a pair of rigid brake shoes dis-
posed therein, an adjusting device for spread-
ing one pair of adjacent shoe ends, a pair of
studs connecting said shoe ends with said
adjusting device, said studs pivoling around
eatd deviee thereby permitting said ends to
swing radially into engagement with said
drum, and means for limiting the engaging
movement of said studs for &le purpose de-
goribed.

17. A vehicle brake consisiing of a brake
drum having a rigid brake shoe disposed
therein, s stud pivotally connected to one end
of sald shoe, and a brake adjusting devica
having an elongated opening therein through
which said stud extends, said opening per-
mitting both longitudinal adjusting move-
ment and radial pivotal movement of said
giud and limiting =aid pivotal movement for
the purpose described.
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METHOD OF MANUFACTURING CAST IRON, AND CAST IRON ARTICLES

No Drawing.

Thiz invention relates to the manufacture
of east iron articles and particularly to sand
cast iron and has for its principal ebject to
provide a new article of mannfacture of cast
8 iron and a new and improved manufacturing
method therefor, including the preparation
of an iron of & predetermined analysis and
a treating of the same to secure & product of
unusually high physical properties, hereto-
10 fore not thought possible in cast iron.
The produet heretofore resuliing from the
casting of iron is gray cast iron, mottled cast
fron, and white cast iron, depending upon
such factors as the analysis uFthu irom, the
18 process of melting, and the rate of cooling.
* The most important of these irons are the

gray east and white cast iron. Gray cast

iron is characterized by the presence of car-

bon interspersed throughout the matrix in the

form of graphitic flakes or fissures, while in

white ¢ast iron the carbon is in the combined

state, that is, in the form of iron ecarbide and

as a solid =olution of iren and ivon carbide,
o5 . 'Vhite cast iron is extremely herd and very

brittle and becanse of the difficuliy of ma-
chining it by the ordinary methods its use-
fulness iz wery limited. Considerable
amonnts of white cast iron, however, are em-
ployed for the production of malleableized
trom, the latter being soft and doetile and of
relatively low strength, compared with steel.

It is & matter of common knowledge that
gray cast iron, although nsed extensively in
the industries, is of relatively low tensile
strength and that it is not possible, although
the matriz of gray iron iz of essentially the
same composition as steel, appreciably to im-
prove the physical properties of gray cast
iron by the common and well known harden-
ing and tempering heat treatments that ave
effectively employed for the treatment of
steel. This is mainly duoe to the presence of
the graphitic flakes and fissures which in all
cases form planes of wealmess. It is, how-
ever, possible to improve the physical prop-
erties of gray cast iron by special methods of
treatment. As far as we are aware the only
methods heretofore commercially used, par-
ticularly in connection with the production
of sand cost iron are what are known as the
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superheating method and the mold heating
methad. In the superheating, the molten
iron is heated considerably nbove the temper-
atures ordinarily employed in the furnace,
the object being to Increase solubility for
carbon ‘and as o result of such increased solu-
hility the final product containg its free car-
bon in the form of smaller graphitic flakes
andd fissures than is present in the comman
gray cast iron. While the superheating
method results in securing an improved ivon,
this method of treatment is subject to the
objections that the product still contains
graphitie flakes and fissures in an extent
snflicient to have a weakening effect, and that
the higher temperatures necessary involve
greater production costs because of the in-
creased furnace maintenance costs,

The second method, namely, the mold heat-
ing method, consists in heating the malds be-
fore the molten irom is poursd therein and
in empleying ko iron of an enslvsis that
wonld, if cast into nnheated molds, result in
the production of white or mottled cast iron,
The pre-heating of the molds insures a slow
rate of cooling, prevents white cast iron from
freezing out, should the analysis be such as
woild ordinerily form sueh iron, and results
in producing an iron having a pearlitic ma-
trix with free carbon distriboted through
such matrix as graphitic flakes, Thiz method
iz subject to the objection noted above with
respect to the formation of graphitic flakes
and fissures and is also subject to the ohjec-
tion of inereased produetion costs and diffi-
culties in handling the heated malds.

We nim by the present invention to pro-
duce as a final product an iron free from
graphitic flakes and fissures with the fres
carbon in the form of temper carbon and with
the remainder of the carbon in a state cor-
responding to that found in the transforma-
tions, glearl.ite, sorbite, troosite or martensite,
depending upon the uses for which the prod-
uct is intended, The present invention may
be briefly said to depend upon a predeter-
mined analysig of the iren, the constituents
thereof falling within fairly well defined
limits, and, in conjunction with such analysis,
a heat trestment of the iron after easting
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0 as to control the decomposition of the car-
bon content. The method hereinafter to be
more fully deseribed is partienlarly applica-
ble to casting in sand molds although the
invention is not limited to the use of any par-
tieular type of molds,

We have found that an won, whose con-
gtituents fall within the following limits,
when subjected to the heat treatment horein-
after to be described, will have the desired
high physieal properties which it is the ob-
ject of the present invention to obtain:

Carbon from 1.90 to 2.309%
Munganese from .20 to 457
Siliedn from 1.50 to 2.20%
P]mﬁgjhm'us below 12% and
Sulphur below .12%.

Aniron of the following analysis prepared
in aceordance with the invention has given
lhighly successful commereial resulis:

Carbon 2.03%
Manganesa .21%,
Silicon LEG
lesﬁhorua A05% and
Sulphur 065,

Multen metal of the above deseribed ana-
lysis is oast, preferably in sond molds, to se-
cure an article, or articles, of the predeter-
mined desired shape snd s2ze. Due to the ana-
lysis, the casting produced is mainly white
iron. After the casting has cooled it is then
reheated to above the critical range, for ex-
ample, up to approximately 1750° F., fol-
Iowed by various types of cooling treatment
depending npon the matrix eomposition de-
sived as set forth above. The result of this
treatment is to give a solid solution, suleetoid
or intermediate, matrix with the free carbon
in the form of temper carbon. . The time of
heat treatment will depend upon  the cross
section of the casting. For castings up to
one-half ineh eross sectional dimensions; a

5 heat treatment at the maximum temperature

of one and a half hours doration has been
found to be sufficient.

In some cazes the castings are then re-
heated to s temperature just slightly below
the critical range and are allowed to air cool,
to insure o matrix which iz mainly pearlite
{and sorbite) in which is imbedded free par-
ticles of temper carbon.

The produet resulting from the above de-
seribed method that is with an iron of ap-
proximately 2% carbon, is found to have its
carhon content  distributed approximately
1% in the form of a combined carbon, that
ig, iron carbide free in solid solution in the
matrix, or eutectoid and approximately 15
in the form of fres temper carbon inter-
spersed throughout the matrix. This producs
has mmnrka]:lﬁr_hi h physical properties, giv-
ing on test a’ e strength of over 90,000

1,871,646

pounds ; the hardness of the product is read-
ily controllalile as desired.

It will be understood however that the
ratios of carbon distribution in the forms of
temper carbon and in solution as iron earbide
will vary according to the analysis of the
batch. Tt will further be understood that
such analysis as well az the heat treatment
may be varied from the specific example
above deseribed and that such changes, varia-
tions and modifieations ng may be resorted to
without departing from the basic underlying
Erimip]es of the invention are infended to

& covered by the claims hereunto appended.

We claim:

1. The method of manufacturing cast iron
which consists of preparing a hatch of molten
metal in which the constituents will be within
the following limits:

Carbon from 1.940 to 2.80%
Muanganese from .20 to 609
Silicon from 150 to 2209
Phosphorns below 12% and
Sulphur below 1255,

easting the molten metal in a mold to secure
an article of predetermined configuration,
and after the article has cooled reheating to
approximately 1750 F. for a predetermined
period of time, depending upon eross section
and analysis, snfficient to decompose the com-
bined earbon, then lowering the temperature
to o point somewhat above the critical range,
and preventing further decomposition at such
point by 4 rapid cooling, such as quﬂmhing,
thereby to obtain a matrix composed of solid
solution, and then finally reheating to a point
below the eritical range, to prodnes 2 matrix
composed of martensite, troosite, sorbite or
pearlite as determined by the reheating tem-
perature

2, Asanarticle of manufacture, heat treat-
ed cast iron having a composition within the
following limits:

Carbon from 190 to 2.80%
Manganese frdam 20 to G55
Silicon from 1.50 to 2.20%
Phoesphorus below 129 and
Sulpbur below 12%,

froe from graphitic flakes and fiseures in
which the earbon content is substantially
equally distributed as solid solution in the
mutrix and thronghout the matrix as temper
carbot.
In testimony whereof we aflix our sigona-
tures hereto. !
RUSSELL H. McCARROLL.
GOSTA VENNERHOLM.
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The object of my invention is to provide
an engine valve of simple, durable and inex-
pensive construction, and especially adapted
for use in connection with internal combus-
tion engines,

A further object of my invention is to pro-

vide an engine valve particularly adapted
for high-speed automobile engines which
valve will have a longer life and will re-
10 main quiet in operation over longer periods
i the ordinary valve. My improved valve
is designed for L-head engines wherein a
horizontal cam shaft is provided which re-
ciprocates all of the valves in the engine,
18 these valves extending from the cam shaft up
through the side of the engine to the com-
bustion chambers,
Heretofore in this a}i,'p-n of engine, valve
tappets have universally been provided for
20 each valve, which tappets were reciproeally
mounted in the lower part of the cylinder
block in position to act as cam followers for
the eams of the cam shaft. Each walve prop-
er extended from the combustion chamber
down through one side of the cylinder block
to position adjacent to the upper end of its
respective valve tappet and a valve spring
was arranged to urge the valve down against
the valve seat in the combustion chamber and
the tappet against the respective cam on the
cam shaft.

Still a further object of my invention is
to provide a valve for an-L-head type engine,
the lower end of which valve bears direct
on the cam shaft while the upper end is
disposed in the combustion chamber.
thus able to provide a closer commercial
tolerance for the clearance between the cam
shaft and the valve for the reason that only
two finished surfaces, the valve seat and the
end of the valve, need be held to accurate
zpaced dimensions. It will Le apparent that
it iz easier to mainiain an acenrate overall

dimension for the valve and tappet when it is -

45 formed in one piees than when it is formed
in two separate parts, : .

With these and other objects in view my
invention consists in the arrangement, con-
struction and combination of the various

parts of my improved device, as described

Iam

in the specification, claimed in my claims,
and illustrated in the accompanying draw-
ing, in which:

Figure 1 shows a vertieal erpss-sectional
view through an engine having my improved
valve incorporated therein, and ;

Figure 2 shows an elevation of the va-
rioiis parts comprising my improved valve
the parts being shown before they are welded
together, 1

Beferring to the accompanying drawing,
I have used the reference mumeral 10 to in-
dicate erally
automobile engine having a horizontal valve
spring chamber 11 cast along one side thereof.
A eam shaft 12 extends ]mrixontull;r through
the lower portion of the block 10 just below
the valve spring chamber 11, a wall 13 sep-
araling the chamber 11 from the cam shafi
chamber. A cylinder head 14 is bolted to
the top of the eylinder block 10 so that com-
bustion chambers 15 are formed therebetween
in the conventional manner.

In the ordinary structure the weight of
the valve and valve tappet was considerahle.
The valve springs were required to overcoms
the inertia of both the walve and valve
tappet so that stifl springs were necessary to
prevent floating of the valves at high engine
speeds. It will be apparent that as the speed
nIf= the engine increases the size of the valve
spring must be increased to more quickly
overcome the inertia of the valve and tappet.
In my improved valve structure I combine
the valve and valve tappet so that my strue-
ture weighs only & fraction of the weight of
the former separate valve and tappet, A
much lighter valve spring may be used with
my deviee and still secure positive operation
of the valves at high engine speeds.  The use
of this lighter valve spring reduces the wear
on the cam and adjacent cam follower snr-
faees so that the valve retains its adjustment
over a much longer period of cperation,

Still a further object of my invention is to'

provide a valve which will have o pair of
aligned spaced bearing surfaces to:thereby
secare the valve in correct alignment duri

the life of the engine. The ordinary valve is
provided with o valve bushing which, pilots

the cylinder block of an -
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the center portion of the valve stem only.
The valve tappet is also piloted in its center
portion, but these two members being sep-
arate units, one forms no support for the
other. During the operation of the engine
the valve tappet bearing wears at the lower
edge at one side, and the upper edge at the op-
posite side, due to the torque of the cam shaft,
go that the tappet does not remain in o ver-
tical position. The valve stem likewise wears
unevenly becanse the push of the tnllgepet is on
one side of the valve stem. The perfect valve
goat originally formed on the valve is thus
destroyed by the non-alignment of the valve
and tappet. In my improved structure, the
valve tappet and valve e.in%a unitary strie-
ture, the one supports the other so that a pair
of zpaced and nlj%ned reciprocating bearin
are provided to thereby always maintain the
valye in an absolutely vertical position so that
the valve zeat has a much longer life.

My improved valve extends from the com-
bustion chamber 15 down through the eylin-
der block 10, valve spring chamber 11 and
wall 18, to position where its lower end may
ride upen the eam shaft 12, My improved
valve is a bnilt up strocture consisting of a
poppet type valve head 16 having a short
stem 17 extending downwardly therefrom.
& stem 17 is drilled cut at
that it may be butt welded to a tubular

L AN oL 2l A0 BaaI1E
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chambers 15 from gas ports 20 which are cast
in the cylinder bﬁaﬁeak Aligned with these
seats 28 snitable bores 24 are provided in the
upper wall forming the valve spring ehamber
11, these bores heing slightly larger than the
diameter of the members 20,  Integral hear-
ings 25 are provided in the wall 18 aligned
with the bores 24 so that the valve may be
inserted from the top of the eylinder block
down against the cam shaft,

For the reason that the stem 19 is consid-
erably smaller than the bore 24, T have pro-
vi&edyvert.icnlly split bushings 26 which take
up the space between the valve stems and
bores, Each of these split bushings consista
of two identical halves which are clamped
around the stern 19 after the valve iz in place
and then pushed upwardly from within the
chamber 11 into the bore 24. A valve spring
97 is disposed between the lower end of the
bushing 26 and the washer 23 so that the
valve structure will be urged downwardly
at all times against the cam shaft 12 or valve
sent 28,

It will be noted, that T preferably formed
the member 20 a= a drawn steel cup, the base
thereof being hardened to co-operate with
the cam shag. It may be desirable to use a
cast iron cam shaft 12 zo that advantage may

be taken of the hetter coefficient of friction
between ecast iron and _steEI. )
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valve formed thereon on each side of =aid
seat.

2, An engine valve comprising, an inte-
gral head and stem and enlarged foot, a
spring retaining washer seat formed on =aid
valve at the junction of said stem and foot,
and spaced bearing surfaces adapted to guida
said valve, one of snid surfaces being formed
?D said stem and the other formed on said

oot. ’

3. In & devics of the character described,
an engine block, a valve comprising an inte-
gral head and stem and foot, and a pair of
spaced bearings formed in said block one of
which reciprocally receives said stem and the
other of which reciprocally receives said foot.

4. In a device of the character described,
an engine block, & valve comprising an inte-
gral head and stem and enlarged foot, and
o pair of spaced bearings formed in said
block one of which reciprocally receives said
stem and the other of which reciprocally re-
ceives said foot.

5. In a deviee of the character described,
an engine block, a valve comprising a head
and stem and foot, a valve spring chamber
formed in said block, a split bearing secured
in the upper wall of said chamber in which
said stem is reciprocally mounted, an inte-
geal bearing formed in the lower wall of
said chamber in which said foot is recipro-
cally mounted, and a valve spring disposed
in said chamber and co-acting with said
valve at the junction of said foot and stem.

fi. In a device of the character deseribed,
an engine block, a valve comprising an inte-
gral head and stem and enlarged foot, s valve
spring chamber formed in said block, a split
bearing secured in the upper wall of said
chamber in which said stem iz reciproeall
mounted, and a valve spring disposed in sai
chamber arcund said stem, one end of which
co-acts with said valve at the junction of said
foot and stem and the other end of which eo-
acts with said split bearing to resiliently se-
cure it in place.

7. In o device of the character described,
an engine block, a valve comprising an inte-
gral head and relatively small stem and en-
larged foot, a valve spring chamber formed
in said block, a split Eeanng gecured in the
upper wall of said chamber in which said
slem is reciprocally mounted, an integral
bearing formed in the lower wall of said
chamber in which said foot is reciprocally
mounted, and a valve spring disposed in said
chamber around said stem, one end of which
co-acts with said valve gt the junction of
said stem and foot and the other end of
which co-acts with said split bearing to re-
siliently secure the bearing in place.

B. An engine valve comprising, a valve
stem of relatively small diameter having a
vilve head integral with one end thereof and
an enlarged foob integral with the other end

thereof, the adjoining end of said foot being
frustrum shs:ll:-led to form a valve spring
retaining washer seat,

9. An engine valve comprising, a valve
stem of relatively small diameter having a
valve head infegral with one end thereof
and an enlarged hollow foot portion integral
with the other end thereof, the adjoining end
of said hollow foot being drawn down to a
frustum shape to form a valve spring Te-

taining washer seat,
10. An engine valve comprising, a valve
stem of relatively small diameter ﬂmring &

valve head integral with one end thereof and
an enlarged cylindrical foot integral with
the other end thereof the adjoining end of
said cylinder being of conical shape to form
a tapersd valve spring retaining washer seat.
HENERY FORD.
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The object of my invention is to provide an
induction coil especially suitable for supply-
ing the high-voltage efectnc!liy required for
ignition in high-s:gﬁcd_mu]t.l_cjlmderlnutﬂ-
mobile engines. e invention herein re-
sides in the novel arrangement of the various
elements comprising the coil, whereby a ma-
terial increase in manufacturing ethciency
and incidentally in electrical efficiency is ob-
tained. ) .

Ordinarily, an increase in the efficiency of
a piece of electrical apparatus which requires
OIEF the small amount of current required to
aperate an ignition coil would not be a ma-
terial factor in the design of an automobile
20 that in this installation, the reduced cur-
rent consumption of my eoil is not particu-
larly important. The feature of ntmost im-
portance which arises from this merease
efficiency is that a perfectly satisfactory coil
suitable for use on high-speed multicylinder
motors can be designed at a substantial sav-
ing in cost of production. It iz well known
that supplying ignition current for medium-
speed engines 1s & comparatively mm%!e_ rob-
lem because the duration of time for building
up the magnetic field is sufficiently long to
Pe_rm.it the storing up of the required energy
in the coil. In Eigﬂ-speed eight to twelve
eylinder engines the interval is too brief to
permit of storing sufficient energy In the
magnetic cireuit to cause a spark in the smk
plugs. For this reason it has heretofore been
the practice with high-speed engines of eight
cylinders or more operating at comparatively
high compressions to provide two ignition
coils, one for each unit of four or more cylin-
ders so that the period available for storing
energy in the coil or establishing the magnetic
circuit is doubled. T

The increased efficiency of my coil direct-
ly results in a higher permissible speed of op-
eration so that a single unit of my design may
be substituted in place of the two coils heretos
fore provided for such engines. The pri-
mary purpose of producing a coil of higher
efficiency 1s therefore to leszen the cost of the
installation and not particularly to reduce

the current consumption of the coil. The
reasons for this result will be bronght out

1932, Beripl No. 813998,

later in the specification, at which time it
should be kept in mind that although this
unit is mnaitierahlr smaller than the usnal
ignition coil, its capacity is equivalent to the
ordinary coil and in fact the capacity of all
such eolls is determined by the electromotive
force required to cause a spark at the spark
plug points of the engine in the short inter-
val of time available for this purpose, de-
pending upon the speed of the motar.

A further object of my invention is to pro-
vide a secondary winding formed by wind-
ing & plurality of layers of wire alternated
with layers of insulating paper, the paper
overlapping the ends of each succesding layer
of wire to an increasing extent, which wind-
ing is connected in the cirenit so that the po-
tential incresses in the succeeding layers,
whereby a correspondingly increased insula-
tion is provided between each layer of wire
and the eove as the potential therein in-
Creases,

Other features will appear from the de-
tailed deseription of this deviee, amo
which may be mentioned that this unit 1s
especially simple to construet, is waterprootf
so that weather will not affect its operation,
and iz amply proportioned so that even
though the primary current is accidentally
left on while the engine is not operating, the
coil will not be damaged.

With these and other objects in view, my
invention consists in the arrangement, con-
struction and combination of the various

arts of my improved device, as described in
the specification, claimed in my claims and
illustrated in the accompanying drawing, in
which:

Figure 1 shows a wiring disgram, illus-
trating the electrical connections required for
installing this devies on an eight-cylinder
maotaor.

Figure 2 shows a full sized plan view of my
improved coil,

i 8 shows a sectional view, taken on
the line 3—3& of Figure 2, .

Figure 4 shows a sectional view, taken on
the line 4—4 of Figure 2.

Figure 5 shows a sectional view, taken on
the line 5—5 of Figure 4, and
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view, illus-

Figure 6 shows an enlar
i the secondary

trating the manner in whic
circuit of the coil is wound.
Before taking up the detailed description

8 of this device, it may be well to mention that
this cpil is conventional in so far ag it con-
gists of an open oragnetic circuit in which &
primary winding of comparatively few turns
with a secondary winding of many

19" turns is disposed: The primary winding is
C in series with the usual ignition
battery and distributor breaker points and a
condenser is shunted across the breaker points,

The secondary winding is connected to the
18 spa~k pl rough an ordinary distributor
rotor in usual manner.

o current from the battery causes

ic circuit to be ished, the

rapid decay of which, in obedience to well

kngwn phynt:.l.é—lw ? ’ihafbmr points
genera “B

E?mlum of potential to cause uhum

1 the stre of magnetic
mhw is, and mj; current losses in
the core, the dispesition of the secondary
winding in the and the distributed oa-
pacity in the secon wind;:.;i being fac-
tors limiting the total avail energy.

The departures from conventional coil con-
struction, whereby an increase in efficiency is
obtained, relate to the disposition of the sec-
ondary win in the tie eircuit, this
winding being located in :ﬁ: ion of high-

]ﬁiis

The ation of the coil is conventional
n that the

est flux denmty. The novel shape of
winding its the mn}arit. of
its turns to be located at the point of highest

flux density in the magnetic circuit. The
direct t of this novel arrangement is
that I am able to provide a coil with a sec-
on winding of extremely low impedance,
resulting in an output high enough to give
the desired results, o
The ,:Eeeiﬁc construction employed for ae-
complishing these results may be better un-
derstood by referring to the accompanying
drawing in which the reference numeral 10 is
used to indicate a distributor rotor which is
gear driven by the motor with which my coil
18 to be ute-.'i. A pair of breaker contact
points 11 are d and allowed to close
upon rotation of the cam 10, these points be-
ing included in the primary circuit together
Eﬂ: s ﬁl:.l:d .:;ishnpe 12, igr_:it';'un switch 183,
battery 14, and a primary winding 15 in m
improved coil f condenser 16 %s shun
across the breaker contact points 11 in the
usual manner. Oneend of a secondary wind-
mg 17 in my coil is connected to one end of
the primary winding 15, both bei:tigrcmndad
through the battery while the other end of
the secondary winding extends to & rotor
element 18 which is driven in synchronism
with the cam 10. The high-tension current
# genersted in the secondary winding is dis-

1,608,798

tributed by the rotor 18 to the several spark
lugs of motor in the ordinary manner.
¥ coil proper, however, consists only of
the primary and secondary windings to-
gether with a laminated core for effecting &
m ic circuit therearound.
ferring now to Figures 2, 3 and 4, it will
be seen that I have provided a two-part hous-
ing which is molded from a ﬂmnuﬁn resin
compound, the lower half of the housing be-
ing numbered 19 and being of cup-shaped
famdnﬁqgﬁavirﬁl &n aﬂnnu ar xhcm]da; 20
E ightly below the upper of its
:rE:?a A mounting flange 21 extends from the
intermediate portion of this housing, while
& high-tension output terminel 22 is molded
integrally with the extreme bottom portion
thereof. T have also provided a cup-shaped
cover 23 which is adapted to be piloted in the
rim of the hounsing 19 and s gasket 24 is dis-
osed between this cover and the housing to
orm & water and air-tight enclesure in which
my coil is disposed. cover 23 is fixedly
secured in place by means of & pair of rivets
26, as shown in Figure 5.

It will be noted from Figure 4 that the
iron core of my coil mmb?u consists of a
plurality of flat strip-like laminations 28
which & diametrically across the an-
nular opening in the housing 19 and which
laminstions are grouped in two parts with
both ends of these groups being bent circum-
ferentially around in ita directions so
s to almost but not quite meet each other.
A circumferential magnetic circuit having a
pair of diametrically opposed air gaps there-
in is thus provided, each portion of which is
connected by & magnetic core e:ternding dia-
metrically therebetween and: perpendicular
to & line joining the air gaps. El!‘h& ition-
ing of air gaps is important in the mtim-
ing of the coil, s will later be brought out.
It will alzo be noted that the bent-back por-
tions of these laminations 28, forming an
annular ring, fit down into the rim of the
housing 19 and bear against the shonlder 20
The cover 23 is clamped directly against the
laminations so that they are rigidly held
within the enclosure formed by the housing
19 and cover 23.

Around the intermediste Portmn of the
l:ﬁn&tinm 26 gj:'f“ ﬂ:' ed a didmtnm'{e
u upon w & primary wind-
ing 156 is wound, this windinE and tube ex-
tending the full dismetric length of the core.
A second and somewhat shorter dielectric
tube 28 is disposed around the periphery of
the winding 15 and around this tube the sec-
ondary winding 17 of my cwil is di :
It will be n from Figures 4 and 6 that
the inner layers of this winding are sbout
rim

two-thirds length of the ary wind-
in%l and that they extend en tﬁllj the
full le of the tube 28. Each i

layer of this secondary winding m
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length than the layer beneath so thal a ra-
dial section through any portion of the coil
shows the wire distributed in a flat-topped

yramidal shape. If desired, the wire may
Ee wound in groups of layers of equal length,
it only being important that the general
shape of the coil be as just described.

It will further be noted that each layer of
wire in the secondary winding 17 is alter-
nated with a layer of paper 20 and that all
of these paper layers are of the same length.
Now, the beginning end of the first layer of
the coil 1s grounded so that the potential of
the induced eurrent therein inecreases with
each succeeding layer, but as each sueceeding
layer is somewhat shorter than the one he-
neath the paper layers being of uniform
length form an insulation of increasing thick-
ness between the high-potential layers of the
winding and the bent-back portions of the
core laminations, When this coil is assem-
bled in place, the ends of the laminations may
be bent back against the corners of the coil
and actually flatten this portion, as shown
at 30, without reducing the insulation therent.
In this case the spark to ground the coil will
ordinarily travel from one end of & particular
layer of wire out between the layers of paper
to the core laminations, which will be seen
to be constant whether or not the corner of
the eoil is flattened.

From the foregoing, it will be seen that the
secondary winding assumes a shape, the pur-

of which is to allow the majer portion
of the coil turns to be located in that region
in the magnetic cireuit having the greatest
flux density. The effective conpling between
the windings is thereby increased so that a
smaller number of secondary turns for the
same voltage output i= permissible. This
feature of my eoil contributes materially to
the smaller size of this device.

The method of assembling my coil is almost
self-evident and requires very little skill, it
being only necessary to wind the two wind-
ings and then place one inside of the other
and slip the both over the bundle of lamina-
tions. The ends of the laminations are then
bent back around the coil and the whole in-
serted into the housing 19, The several
winding terminals are connected to suitable
terminals molded in the housing, the outer
end of the seeondary winding being connect-
ed to the terminal 22. The immer end of the
secondary winding is connected to one end of
the primary winding and both are connected
by menns of encased leads with the battery
through the resistance 12 and switch 13.
The other end of the primary winding is con-
nected to a coil spring 31 which is molded in
the flange 21. The free end of this spring i
pointed so as to automatically make contact

upon assemabling the coil in position on the
engine.
n the device shown, the condenser 16 has

3

been installed in a eylindrical pocket formed
in the flange 21, this pocket having a metallic
sleeve 32 and a metallic grommet 33 molded
therein in axial alipnment with each other
but spaced apart so as to be insulated from
each other. The grommet 33 is connected by
means of an encased lead with the side of the
primary winding which is connected to the
breaker arm while the sleeve 32 is connected
by an encased lead with a terminal 35 to be
thus grounded along with the stationary
breaker point of the distributor. Thus, the
condenser 16 which is provided with a me-
tallic case will be both held in position and
the electrical connections made by simply in-
Hert.mﬁ a single serew 34 in the grommet 33
and threading it inte the end of the con-
denser.

The exact zize of the windings, the number
of turns and other details will not be given as
the construction iz subject to many variations
and inasmuch as the design of any coil for
high-speed ignition must of necessity be a
compromise subject to considerable variation.
The specific novel features of this coil all co-
act with each other to produce an improved
coil having more desirable characteristics
than heretofore obtainable. This resnlt is
believed attainable irrespective of the size of
the eoil constructed.

However, in the design of ignition coils
certain requirements must be met. For in-
stance, ignition coils for low-compression
slow-speed engines are required to develop
an oubput voﬁagﬂ only sufficient to strike
across abolt {5 of an inch air gap, while 1g-
nition coils for high-speed high-compression
motors muost have an increased voltage, due
to the 5 to 6 atmospheres of pressure under
which the spark plugs operate. For this
reason the voltage of such coils must be in-
creased two to three times the ordinary strik-
ing voltage in order to ionize the air across
the spark gufp in the limited time available.
It has besan found that an output voltage of
between 12000 and 15000 volts is required to
insure operation of the coil under all condi-
tions, the time lag due to ionization being
particularly noticeable in cold dry weath-
er. The applicant obtains the increased out-
put, not by simply making the coil exces-
sively large but by his novel magnetic cors

eonstruction and secondary winding, ile
it iz not elaimed that this coil is 100 per cent
efficient, still it is of considerabiy higher effi-

cieney than formerly obtainable, which in-
crease results from the predetermined ar-
rangement and proportion of the parts there-
.

The ideal induction eoil of this type should
have a very low inductance because the speed
of the coil iz controlled by the inductance.
A single coil to operate an eight-cylinder en-
gine at 4000 R. P. M. should have an in-
duetance of no more than 006 to 007 henrys,
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The eoil should also have a low resistance in
the primary winding; the current
at the time the breaker points open should be
as high as possible, and the held strength
should be a maximum. It isat once apparent
that all of these ideal conditions cannot be
incorporated into the same device, Never-
theless, due to the specific construction am-
oved & more adva us combination can
chosen than is possible with any conven-
tional type coil known to the applicant. For
instance, the inductance of this coil is re-
duced to .008 by providing a small number of
primary turns having a relatively aigh-cur-
rent Bimnflh._ the inductance equallir.;; the
number of primary turns times the flux in
lines divided by the current strength in am-
res times 10*. The use of this small num-
of turns is made ible by the con.
struction of the core and the unique disposi-
tion of the secondary winding in the mag-

netic circuit.

Still further, the current strength in the
primary circuit at the moment the contact
Euints open is relatively high. This current

epends upon the resistance of the primary
winding, the ba voltage and the frequen-
cy required and at high frequencies the volt-
m in the primary winding does not attain
battery voltage, due to the resistance and
inductance. The low resistance and indue-
tance of my primary winding causes the cur-
rent strength to build up at an abnormally
fast rate, thereby providing & high-current
h even when the frequency is very
Evlt- It.lia for thi?!me:]gglh“ Il “'Il en;hlid
use only one coil on eight-cylir.der high-
spead engines that formerly required two
coils, one for each bank of four eylinders.

Just as it is very important to establish the
m-gnetic circuit in the shortest time i)owible,
it is even more important that the collapsing
of the circuit be almost instantaneous to t[-hmert-
by increase the E. M. F. in the primary cir-
cuit as much as possible and likewise increase
the output secondary voltage. A lew induc-
tll_IEs facilitates the collapsing of this cir-
eui

However, a low indoctance ha: heretofore
been ass..ciated only with induction coils hav-
ing &n Uﬁ: magnetic circuit. In soch coils
the oumber of primary turns must be in-
creased from five to ten times that required
with a closed cirenit and this increase in the
number of turns directly increases the resist-
ance 5o that the time element required to build
up the primary eircuit is t.h::gby materially
incressed. 1t is apparent that if a closed
magnetic cirenit is provided, the high indue-
tance so slows up the establishment and col-
lapsing of the circuit that the coil would be
inoperative. Inversely, if an open magnetic
circuit is provided, then the indoctive effect
of the cirenit is reduced so that eXcessive. ¥
large primary and secondary windings are

1,008,708

required. The applicant has provided a mag-
netic circuit having an air gap considerably
larger than the uonnnﬁunnlp sir gap em-
ployed and while the field strength 18 some-
what less than in the conventional coil, this
reduced inductive action is offset by his dis-
position of the major portion of his second-
ary winding at a point intermediate of the
ends of the coil where the fBux density is at
a miximum to thereby incresse the number
nf effective turns on the secondary winding.
The applicant contributes his greater e
ciency to the novel design of his laminated
core and its relation to the particular shape
of secondary winding employed.

In this comnection, it may be well to men-
tion that the spplicant is aware that numer.
ous transformers have suggested in
which the core is composed of laminations
Jent back upon themselves, usually havin
the ends thereof overlapping to form a
magnetic circuit.  However, all of thess de-
“ices, to the applicant’s knowledge, relate
solely to transformers and not to induction
eoils. Althongh both transformers and in-
duetion coils depend upon induction, still the
problems connected with each are so differ-
ent that they are considered as independent
devices. A transformer operates only upon
alternating currend while an induction eeil
operates only upon direct current.  Still fur-
ther, in all tgpea of transformers the mag-
netic intensity is controlled by the ampere
turns per inch of length and 1s equal st sll
points in the circuit. Consequently, indue-
tion is mot a factor in this device so that
the disposition of the secondary winding
should theoretically be wound unifermly
over the entire magnetic citruit, as in the
ordinary torus ring. In an induetion coil the
intensity of the magnetic cireuit is not uni-
form but reaches a maximum midway be-
tween the ends of the primary winding,
Thus, while the novel secondary winding
provided herein will increase the efficien
of induction coils, still such winding woul
be detrimental if used in connection with s
transformer. These limitations have heen
mentioned to show that the construction here-
in is applicable only to induction coils,

Among the many advantages arising from
the use of my improved device, iim:ﬁa be
well to mention that T have i an
ignition coil & single unit of m is satis-
factory for supplying the entire ignition cur-
rent for operating eight-cylinder motors at
speeds upwards of 4000 R. P, M. which re-
quirement was formerly secomplished by the
use of two individual spark coils. Still for-
ther, the higher efficiency obtained with this
device automatically reduees the size thereof
for a given output so that a material redue-
tion in eost 15 obtained th . Btill fur-

ther, for the reason that the coil is especially
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casy to construct and assemble, the manufac-
turing cost is £till further reduced,

Some changes may be made in the arrangze-
ment, eonstruction and combination of the

& various parts of my improved device without
departing from the spirit of my invention
and it is my intention to cover by my claims
such changes ns may reasonably be included
within the scope theraof,

10 I claim as my invention:

1. An induction coil for internal-combus-
tion engine ignition system characterized by
its low time constant and high efficiency com-
prising, a cylindrical low tension primary coil

16 winding, a high tension secondary winding
wound in lavers around said primary cotl
having each succeeding layer somewlat less
in length than the layer beneath fo thus
form a coil of such shape that a radial section
therethrough will show the wire arranged in

a pyramidal shape, a ring of insulation dis-

posed between each of said secondary layers,
all of said insulating rings having a uniform
length whereby the outer edges of said in-

28 sulating rings will extend beyond esch sue-
ceading secondary layer to a greater extant,
and a plurality of flat strip core laminations
extending through spid primary winding,
both ends of cach lamination heing bent back

30 ground the secondary winding in o eirenm-
ferential path having the axes of said wind-
ings forming a diameter thereof, and each
lamination being of such length that an air
gap is provided between its bent-back ends,

36 whereby a progressively thicker seetion of in-
sulation is provided between the edges of each
=ucceeding secondary coil and said lamina-
tions, :

-8, A deviee, ag clajmed in elaim 1 wherein

40 5 cup-shaped dielectric housing is adapted to
recelve the arcuate ends of said laminations,
and a dielsciric cover is arranged to clamp
down npon the laminations, to thus hoth
form an enclosure for said windings and re-

45 fain said bent-back ends in their civcumferen-
tial shape.

4. An induction coil for internal-combus-
tion engine ignition systems characterized
by its low time constant and high efficiency

80 pomprising, a cylindrical layer-wound pri-
mary ¢oil, a secondary layer-wound coil dis-
posed around said primary coil having a
maximum length substantially two-thirds the

leng:,h of said primary coil, and each suceeed-

85 ing layer of said secondary coil being some-
what 1{::5 in length than the Jayer beneath to
thus form s eoil of such shape that a radial
section therethrongh will show the wire ar-
ranged in a flat-topped pyramidal shape, and

80 s ring of insulation disposed between each
of said secondary layers, all of said insulat-
ing rings having a iniform length wherehy
the outer edges of said insulating rings will
extend bevond each suececding secondary

85 layer to a greater extent, and o plorality of

z

(=]

flat sirip core luminations extending through
said primary winding, both ends of each
lamination being bent back around the sec-
ondary coil, whereby a progressively thicker
section of insulation is provided between the
edges of each suceseding secondary coil, the
layer and bent-back portions of said lamina-
tions.

4. A secondary high tension winding
especially ndupwgfur use in connection with
induction ¢oils having a substantially closed
metallic eirveuit comprising, a mllltipﬁz layer-
wound coil having each succeeding layer
somewhat less in Jength than the laver be-
neath to thus form a coil of such shape that
a radial seetion therethrongh will show the
wire arranged in a flat-topped pryramidal
shape, and rings of insulation disposed one
between sach of said layers, all of zaid in-
sulating rings having o wniform length
whereby the outer edges of said rings will
extend beyond each succeeding layer to a
greater extent, whereby a progressively thick-
er section of insulation is provided aflf-mﬂnt
to the edges of each suecesding layer, for the
purpose described,

f. An indnetion eoil for internal-combus-
tion engine ignition systems comprising, a
primary eoil winding, a secondary coil wind-
ing, sald primary eoil and secondary coil
windings having a plurality of core lamins-
tioms extending therethrough, said lamina-
tions being bent back around the coils to
form an arcuste ferric path therearonnd, and
a dielectric housing enclosing said coils and
laminations having a portion into which said
laminations -:rxh::nﬁ to thereby fixedly secura
the coils and laminations in position in said
housing.

6. A device, as claimed in claim 0, wherein
said housing comprisss a cup-shaped dielec-
trie member having a recess around its rim
which receives sﬂid%ﬂminatian& and a dielec-
tric cover arranged to clamp down over said
laminations to thus both form an enclosure
for said coils and to retain =aid laminations
und coils within said housing,

7. A device, a=s claimed in claim 5, wherein
both ends of said laminations are bent back
around the primary and secondary coils, said
ends each coacting with the recess in said
housing to fixedly secure the coils in place.

8. A device, ag claimed in elaim 5, wherein
the core laminations are bent back around the
primary and secondary coils to form a eir-
cular ferric path therearonnd, which hent
back portions are seenred in a cireular recess
in said housing,

9. An indueticn coil for intzrngl-combus-
tion engine ignition systems, charscterizad
by its small time constant and high eficiency
comprising, o eylindrically shaped primary
coil winding, & secondary ceil winding dis-
posed around said priwary coil heving each
enceeeding layer somewhat lass in length than

o
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the layer beneath to thus form a coil of such
shape that the radial section thmﬂlmufh
will show the wire arra in & pyramidal
shape, a plurality of core laminations extend-
¢ ing through said primary coil, both ends of
each of said laminations being bent back
around the secondary coil to form an arvnate
ferric path therearound with the length of
each lamination being such that an air gap
1¢ is provided between its bent back ends in i

pozition aligned with the center of said coils,
and a dielectric housing having a cylindrical
recess therein into which said bent back por-
tions of the laminations are fixedly retained

15 io &0 arcuste position.
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UNITED STATES

1,916,945

PATENT OFFICE

HARRY FERGUTEON, OF BELFAET, IRELAND
TEACTOR-DREAWN AGRICULTURAL IMPLEMENT

Application Med June 8, 1029, Berlxl No, 363,878, and in Great Britain July 3, 1028,

This invention relates to the attachment
of agricultural implements to tractors and
hasaf;r its object means for so hit.ehh?g an
implement to s tractor, that many of the

§ present day difficulties will be overcome.
or example, the attachment of an ordinary
tractor plough to & tractor is made by a ver-
tical pin behind the rear axle of the tractor,
this being necessary in order that the tractor
10 may turn to right and left without allowing
the implement. to sirike the tractor wheels.
Thers are many objections to this form of
connection., For example, when plonghing
on a hillside the rear end of the tractor slides
16 down the hill, and this carries the implement
with it and males the work very unsatisfac-
tory. Cultivating row crops presents one of
the greatest difficulties in using & tractor, be-
cause the ordinary single pin eonnection for
20 an implement means that the implement it-
gelf has to be & long way behind the tractor
and will wander to either side and destroy
the crops.  If, when using;tmctm,fﬂr row
crop work the operator, example, steers
28 to the left, this has the effect of first moving
the implement momentarily to the right, ow-
ing to the fact that the point of attachment
is ghehinﬂ the rear axls. The ideal thing
would be to aftach the implement close to
at the front axle and it would then follow the
stearing, but such attachment would prevent
lateral and vertical freedom of movement for
the implement.

In my prior Patent No. 1,464,180, August

36 7, 1023, 8 }l_i'nk motion hiteh is deseribed which
cauzes the effective line of drafi o be from a
position other than that of the actual connec-
tion hetween the tractor and the implement
so that the implement is held dewn in the

0. ground.

Aeoording to the present invention, I pro-
vide meens constituting a hitech comnection
for coupling an implement to a tractor com-
prising linﬁ and means for conneeting the
48 Jinks= to both the tractor snd the implement

at points spaced apart, the said connectin
means and the spacing thereof being suc
that, in operation, the implement will swing
laterally in such manner as to follow the
B¢ stesring of the tractor.

Moreover, I may arrange the said hitch
connection so that there is combined with
the lateral swinging movement specified, an
effective line of draft acting from o position
other than that of the said sctual connection
between the implement and the tractor.

The invention will now be deseribed with
reference to the sccompanying drawings
whereon, by way of example only, I have
shiown how the invention may be applied to
o plough, and also how the invention may bo
combined with the draft connection described
in my prior Patent Mo.1,464,1580, The inven-
tion 18 illusirated in the secompanying draw-
111%3', in which:

ig. 1 iz 2 side elevation of a tractor and
8 one furrow plough attached to the tractor
in accordance with this invention.
F‘Fig‘ 2 is a plsn view corresponding to

Fa ;

Az 3 isa side elevation of part of o tractor
and of part of an implement attached there-
to, according o a modified form of the in-
vention,
ﬁF}% 4 iz & plan view corresponding to

eferring to the drawings, the numeral
1 denotes o tractor and 2 & plough, . The trac-
tor has o rearward extension 1° which has
two laterel ball projections 4%, §* and a series
of upstanding ball projections 47, 5° of which
there is an even number,

The plongh has o transverse shaft 8 ro-
tatably mounted in it and having cranked
ends which are set at different angles to the
ghaft. The eranks terminate in balls 4° and
5]“. .;51 hand lever & is fized on the shaft B,
this lever having a detent §* engoging with
& toothed smt&l:lﬁq‘ fixed on the ;ﬂfngh.

Twao links 4 and 5 having sockels ot both
ends are fitted over the balls 4%, 4*and b, 5 to
couple the plough to the tractor end allow
universel freedom of movement between the
two, The distance between the reat ends of
the links is greater than the distance beiween
their front ends,

When, in ploughing, the tractor is turned
to the left or right the plough doss not swing
laterally about the centre of the rearward ex-
tension 1* of the tractor, but the effect of the 100
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uadrilaterally arranged ]i:llmf: is to cause
ﬁ: to swing as if it were pivoted about a cen-

ter forward of the actual connection between
it and the tractor. If the centre lines of the
links are produced until they intersect, the
point 3 wlljmm they intersect is the virtual
centre about which swinging takes place,
The plough and tractor function as if the
pluu,g% were attached at the center 3. Asa
result, should the tractor be turned to the
left or right the plough is immediately turned
in the same direction.

By attaching the forward ends of the links
to the intermediate balls 4%, 5* the virtual cen-
tre can be brought nearer the back axle of the
tractor but still forward of the actual connec-
tion.

If the tractor and plough are being used for
plnu‘?hing along a hillside, the Elﬁugh will

drift” down the hill with the rear end
of the tractor, but will follow the virtual
swinging centre which is eontrolled by the
steering and thus better results will be oh-
tained. In the case of row fﬂ‘ﬂ;l enltivation
whera the tractor operator may have allowed
the tractor to met too close to one =ide of the
row, he would require to steer away from the
row in order to get into the correct position
again, Ifhe were usmE an ardinary wheeled
implement hitched with a single pin hehind
the rear axle, steering away from the row
would have the momentary effect of throwing
the implement in the wrong direction and
into the crop, because its actual connection
with the tractor would be behind the rear
axle of the tractor. When using the hitch
according to this invention, the implement
would immediately follow the steering and
come away from the crop.

Referring to the modification shown in
Figs. 3 and 4, the implement frame T is pro-
vided with two upstanding triangular frames
s T at whose vertices a cross shaft 8, corre-
sponding to that referred to in Figs. 1 and 2,
is journalled, this shaft having eranked ends
linked to the rear of the tractor as before and
& lever 9 on it.

A lower link 6 iz universally jointed to the
implement frame 7 and to the rear end of the
tractor,

This form of upper and lower linkage per-
mits the implement to have vertical and lat-
eral freedom while giving a virtual swinging
pentre forward of the actnal connection and
an effective line of draft from a point other
than the said actual connection, the last fea-
ture being as in my prior Patont No. 1,464,130

By turning the cross shaft 8, the angle of
the implement relatively to the tractor is al-
tered. In the case of a plongh, the adjust-
ment provides for ragulating the width of the
front forrow in the case of a two-bottom
plough, or the width of the furrow in the case
of a gingle-bottom plough. In the case of a
row crop cultivator, the same adjustment en-

1,016,045

ables the operator to shift the position of his
implement laterally, relative to the tractor,
g0 that it will follow the desired path behind
the tractor. Instead of having the erank
shaft 8 on the implement, T mey have it on
the tractor, but preferably I would carry it
on the implemont.

Az an alternative to using o cranloed shatt
as hereinbefore described, I may make pro-
vision for shortening or lengthening either
or both of the links 4 and 5, and in this way,
change the angularity of the implement rela-
tively to the tractor, for the adjustments
mentioned,

Suitable stoppers could be provided to pre-
vent the im[.;lem_ent from swinging into the
tractor wheels,

Ielaim:—

1. A hiteh connection for coupling an agri-
cultural implement to a tractor comprising
two spaced universal mountings on the trac-
tor, two links each secured st one end to one
of said mountings, a cross shaft turnably se-
cured to the implement, a crank at each end
thereof, the cranks being zet at different an-
gles to the shaft and the second ends of the
links being universally secured fo the cranks,
and means for rotating said shaft to vary
the relative positions of the linlks,

2. A hiteh connection for coupling an agri-
cultural implement to a tractor comprising
quadrilaterally arranged linkage having one
side attached to the implement and the oppo-
side side on the tractor having universally
jointed wertices, and, in combination there-
with, a lower linkage connection.

3. A hitch connection for coupling an agri-
cultural implement to a tractor comprising
two spaced universal mountings on the trac-
tor, two links each secured at one end to one
of said mountings, two spaced universal
mountings supported by the implement and
to which the second ends of the links are so-
cured, and & lower linkage connection.

4. A hiteh connection for conpling an ap-
ricultural implement to a tractor comprising
two spaced universal mountings on the trae-
tor, two links each secured at one end to one
of said mountings, two spaced universal

mountings snpported by the implement and !

to which the sccond ends of the links are
gecured, mechanism for adjusting the rela-
tionship of links to one another, and n lower
linkage connection between the tractor and
the implement.

4. Means constituting o hiteh conneation
for coupling an agricnltural implement to
i tractor comprising two spaced universal
mountings on the tractor, two links each se-
cured at one end {0 one of said mountings, a
erogs shaft turnobly secured to the implement,
a crank at each end thereof, the cronks bejng
get at difforont aneles to the shaft and the
gecond ends of the links being universally
secured to the eranks, means for rotating said
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shaft to vary the relative positions of the

links, and a lower linkage connection between
the tractor and implement.

6. A hiteh connection for eoupling an sgri-

. © cultural implement to & tractor comprising

s plurality of spaced universal mountings on

the tractor, two links whose forward AT

be sesured to any two of the seid mountings,

& croas shafi turnably secured to the imple-
1& ment, & crank at each end thereof, the cranks

being =t at different angles to the shaft and

the second ends of the links being universe

sacured to the cranks, and means for rotat-

ing said shaft to vary the relative positions of
-2 the links. .

T. A hiich connection for coupling on
agricultural implement {o a tractor compris-
ing & plurality of spaced universal mous
on the tractor, two links whose forward eng':

20 ¢on be secured to any two of said mwntin%s,
o eross shafl burnably secured to the imple-
 ment, & crank at each end thereof, the cranks
being set at different angles to the sheft end
the second ends of the links being universeliy
%5 secured to the cranks, means for roteting seid
shaft to vary the relative pesitions of the
links, end o lower linkage conneciion be-
tween the iractor and the implement.

8. Menns for constituting s hiteh connec-

20 ton for eoupling an implement to a trae-
tor comprising elements spreed opart for con-
neciing the implement to the tracior to give
irep lateral swinging movement of the im-
plement relative to the tractor about centers

3 within a relatively small sren located spavt
from the actual connection bebween the frae-
tor and the implement.

8, Means for attaching an implament to &
trpctor comprising spaced conneeling mem-

40 bers universally sttached-to the tractor and
lo the implement, said members permitting
free leteral and verticel movement of the im-
plement relative to the tractor when in o
tion, the members being so spaced thet in op-

45 eration free lateral swinging of the imple-

ment is permitted relative to the iractor shout
centers within a relatively small ares located
apart from the actual connection between the
tractor and implement.

10, Means for uﬁachn'lgmglan implement to a
tractor comprising connecting links

i}

and universal moans for connecting said links:

at spaced points on the tractor and co the
im t, the links permitting {res vertical
and Iateral movement of the implement rela-
tive to said tractor when in operation and
the spaving of seid links relative io the
tractor eausing the implement to swing later-
ally about eenters within o relatively small
5 yrea located apart from the nctual connection
between the tractor and the im

11. Means for connecting an implement to
& fractor consisting of spaced connecting
members nniversally att.ucged to the tractor
and the implement, said members permitting

i3

B

‘secondary linkags connection

3

free latersl and vertical movement of the im-
plement relative ¢o the tractor when in op-
eration, said members being to permit
free Inters] swinging of the implement rela-
tive to the tractor about centers within o 0
relatively smell aren located apari from the
actual connection between the tractor and the
implement, in combination with a seconda
li between the tractor end the imple-
ment, said secondary linksge preventing the 76
implement being reised from the greund by
regrward pressuze om the gﬂundg;ggnging"
part of the implement.

12, Mesns for attaching an implement to
tractor comprising spaced connecting links
and m_:wars:ﬂmus connecting said links
af spaced points on the éractor and on the
implement to provide for free lateral snd
vertical movement of the implement relative
to the tracior when in operation, the epecing
of said links providing for free lateral swing-
ing of the implement relative to the tractor
about centers within a relatively small arse
located npart from the actual connection be-
fween &he tractor and the imﬂtmnt, and &

wean the im-

plement and the tractor adapted to hold the
mmplement down against rearward pressure
on t%m ground-engaping part of the imple-
2N

13. Meane for connecting an implement to
& tractor comprising a primary linkage and
& secondery linkage in superposed relation,
said primary linkage consisting of two spaced
connecting elements, and universal means for
connacting said elements to the tractor and
the implement, and said secondary linka
consisting of conneciing mesns un.iw.ml%e
attached to the tractor and the implement.

14, Iesns for connecting an implement to
a tractor comprising e primary linkege and
& sscondary linkage in superposed relatio

4

as

L]
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pera- gaid primary linkage consisting of two spnead’

conneeting elements, and universal means for
connecting said elements to the tractor and
the implemént, and said secondary linkage
consisting of 4 connecting link, and universal
meang connecting seid link to the tractor snd
the implament.

tirgjet ns for connecting an implement to
1 or comprising & primary lin and &
secondary linkage inplﬂn:lp'a[‘:Ilr d g:latim,
said primary consisting of twe
spaced, forwardly convergent links, and uni-
verszl means for connecting said links to the
tractor and the implement, and said sscond-
ary linkage consisting of connecting means
universal i' attached to the tractor snd the
implemen

16, Ieans for eonnecting an implement to
a tractor comprising a primary linkage and

a secondary Iinkpgka in superposed relstion,
said mary linkage consisting of twe
spaoeti, ardly convergent links, and uni- 12
versal means for connecting said links to the '~
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tractor and the implement, and said second-
ary linkage consisting of a connecting link,
and universal means connecting said link to
the tractor and the implement.

6 17. A hitch connection for coupling an
implement to a tractor, comprising elements
spaced apart and connecting the implement
and tractor, the movement of the implement

10 relative to the tractor being s swinging

15

an

1]

movement through said spaced-apart ele-
ments, each increment of the swinging move-
ment of the implement being about a center
looated apart from the actual connection be-
tween the tractor and the implement includ-
ing said elements,

n testimony whereof I affix my signature.

HARRY FERGUSON.
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Henry Ford, Dearborn,
Motor Company,
tion of Delaware

BAME

Mich., assignor to Ford
n, Mich., a corpora-

Application April 1, 1933, Serial No. 663,908

14 Claims.

invention is te provide an
{gnition distributor especially adapted for use in
conmectlon with internal combustion engines,
which distributor will be of simple, durable and

t jnexpensive construction.
More specifically, my invention somprizes a

The object of my

novel distributor which 15 adapted to be con-.

med, that is, adjusted to fire
plug at its correet instant.
timing the distributor

veniently eorrectly il
pach successive spark
My method and mesns for
forms a very important part of this invention.

A further object of my inventicn is to provide
a distributor for internal combustion engines
which i5 capable of being installed on the engine
in only one pradetermingd relation to the rotat-
ing parts of the engine, To obtain thee full utility
of this distributor it is required that a distribu-
tor driving conneetion be machined on the engine
cam shaft in an exaet predetermingd relation-
ship to the several cams therson 0 that when-
aver the distributor i secured to the enging the
diztributor shaft will be ansularly fized it Tela=
tion to the cam shaft, Inasmuch as my dis=-
tributor 15 provided with an automatic spark ad-
vancng mechanism 1o combination with a
vacum operated braking device, it will readily
he seen that commercial insecuracies ini the man=
ufacture of these several parts may alter the de-
sived predetermined fixed relationship of the
distributor to a eonsiderable extent.

It should be kept in mind that the most de-
sirable cemdition is to provide & non-adiustable
distributor, each part of which is machined to
pxact dimensions so that suoh distributor need
not be adjusted bubt need only be assembled on
the ascopiated engine. Such a distributor is very
expensive to manulscture 88 the commercial
manufaciuring lmits or permissible manufec-
turing variations would invariably result in the
production of distributors varying by as much
pg four or five degrees in the timing.

The relatively large variation of such distrib-
utare s due to the fact that each of the many
paris comprising the centrifugal advance mech-
anism mnd distributor parts, glthough machined
to guite cloge Jimits, may be aesembled in certaln
eombinations to produce dlstributars wherein the
timing will be ene or two degrees either ahead of
ar behind the theoretical position. Por gxample,
if a group of parts, the dimensions of each of
which are close to one side of the manufacturing
limits, are assembled into & unit the timing of
ine unit will be several degrees different than a
distributor formed from parts each of which are
5 close te the other side of the manufacturing
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limits. As distributors must be commercially
assemhbled from a group of parts chosen af ran-
dom, the individual part accuracy NeCBSSATY to
form every combination into a unit within the
desirable accuracy would be prohibitive from a 80
manufacturing standpoint, For this réason an
adjustment capable of covering a range of from
five to ten degrees ls desirable, However, the
adjustment provided for my distributor should
not be confused with the ordinary adjustment 98
provided on former digtributors inasmuch as all
distrinutors heretofore known 1o the applicant
required a high degree of skill and elaborate
mechanism o accurately adjust, while the ap-
plicant’s distelbutor may be adjusted in perfect 10
timed relation with the engine by even the most
inexperienced mechanic without any knowledge
whatsoever of the operation of the distributor
itself.

Heretofore, the distributors en all engines T8
krown to the spplicant were timed by either
guess work or the ut-and-try method or by the
use of comperatively complicated apparatus
which required s high degree of gkill to operate.
Even with the aid of such apparatus certain in-
aceuracies could not be compensated for so that
the timing of all distributors was very uncerkain
at the best. The difficulties of correctly timing a
distributor of the conventlonal type may be bet-
ter understond when 1t is recalled that to cor-
rectly time a distributor the contact polnt oper-
ating cam must open the polnts at the exact in-
atant a plston reaches a predetermined position
in the engine. While the pradetermined positlon
pf the piston in the engine may he aceurately B0
learned, by markings on the engine fiywheel, still
the exact point at which the cam opens the
preaker point is extremely hard to ascertain, in-
gzmuch as the distributor cat is comparatively
small in size the effect of a movement of & few €3
degrees around its owh axis can not readily be
detected,

Further, in al
fnown to the applcant,

an

85

internal combustion engines

the di- .ributor is driven
through gear trains and pther driving connec- 1
tions, each of which drives are sihject to con=
siderahle rotary play or whab is petter known as
back-lash, Por example, most digtributors are
driven by means of @ spiral pear machined in

the engine cam shaft, which gear drives a second 105
spiral gear at right angles thereto, this second
geal having @ tongue conneckion to drive an aux-
iliary shaft and which auxiliary shaft drives the
distrinutor through still another tongue and aslat
connection. The engine cam shafl iz subject to 110
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a definite amount of end play as is the auxiliary
shaft, the result being back-lash identical to the
back-lash resulting from the tongue and groove
drivitg connections. In most distributors this
back-lash will ameunt to between five and ten
degrses of movement even when the engine is naw
and, of course, after the engine has run 3 con-
slderable perlod the driving connections wear and
increase the total amount of back-lash, This
Teature has been mentioned because the conver-
tional distributor is adjusted by rotating the dis-
tributor cam upon its driving shaft and locking
aame in its adjusted position. The wsual proce=
dure is to rotate the engine fywheel to a position
corresponding to the firlng position of one of the
erlinders and then rotate the distributor cam
until the contact points just start to open. Due
to the presence of back-lash, it is impossible to
rotate the cam in its normal divection and still
tuke up the back-lash in the drive. Consequent-
ly, to insure that the back-lash s eliminated the
cam must be rotated oppositely Lo its normal di-
rection and the point at which the contacts close
taken to be the correct point for locking the cam
on the dlstributor shaft, This assumption is sel-
dom correct, ]

The foregoing has beon mentioned to lustrate
the purpose of this Invention and to show the
utilicy in providing an accurate timing meaps
which is within reach of every car owner and
which may be included with every automobile at
a negligible extra cost, by which the driver of the
vehicle or inexperienced mechanic may with a
few simple instructions sceurately adiust the
vehicle's distributor, The utility of this device is
especially important in connection with the
present type of automobile now manufoetured, as
guch ears are hob usually provided with a manual
spark advance of any description, With the oid-
style distributor & manual spark advance lever
was ustally provided so that s mechanic could
ascertain if his distributor was timed within a
few degrees of accuracy, For example, if WPOTL
adjusting the distributor the spark was too far
advanced the engine would knock when the Spark
lever was fully advanced, while if the spark was
too far retarded the engine would slow down and
stop upon fully retarding the spark lever, How-
ever, with the elifmination of the matual spark
edjustment the driver now has no sich simple
means of ascertaining whether or not the diz-
tributor is timed eorrectly, Consequently, tha
loss of power and prematurely burneds=out valves
resulting from an lgnition which is too slow and
the excessive loads resulting from lgnition too
far advanced are defeclts which it iz belioved my
improved distributor wiil eliminate.

While the mesns shown for timing my im-
proved distributor iz especially adapted for use
with the distributor described, it should be kapi
In mind thal it may be advantageously ysed with
other distributors for producing a perfectly
timed engine, after such other distributors have
been roughly timed by the conventione] methnd,
Howrever, even with the conventional distributor
it is mecessary that the dreiving comnection for
the distributor be loested in en exact predeter-
mined anbgular relationship with the engine .cam
shaft, inasmuch as my method of timing depends
upon g predetermined relationship being estab-
lished between the cams on the cam shaft and
the distributor driving connection,

With these and other objects in view, my in-
vention consists in the arrangement, constrag-
tion and combination of the various paris of my
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improved devlee, a5 described in the specificg-
ior, elaimed in my claims, and {lustrated in the
accompanying drawings, in which:

Figure 1 shows a plan view of the front end of
an automobile chassis, the vehicle dash having
a timing plate formed integrally therewith,
wherehy my distributor may be aceurately timed,

Flgure 2 shows a larger view of the timing
plate; shown in Figure 1.

Figure 3 shows g sectional view, taken on the
line 3—3 of Flgure 2.

Figure 4 shows a vertical, central, sectiomal
view through my improved distributor when
mounted in its position on the vehicle engine.

Figure b shows z sectiomal view, taken on Ehe
line 5—35 of Figure 4, and

Figure 6 shows a sectional view taken on the
Iine 6—&6 of Figure 4,

Referring to the accompanying drawings, I
have used the reference numersl 10 to indicate
generally a wehicle dash which Is preferably
stamped from sheet metal and which extends in
A substantial vertleal direction directly in the
rear of the wvehicle engine. A vehicle engine is

shown at 11, this engine being of the 8 cylinder :

V-type in which a cam shaft 12 Is potatably
mounted between the lwo rows of engine cylin-
ders. The farward end of the cam shafi i85 pro-
vided with a driving slot 13 which iz considerably
offzet from the diemetrical pesition and which
slot is machined in a predetermined relation-
ship to the several cams of the cam shaft, Ti is
very essentinl with this device that the anoular
position of the slot 13 be maintained in o pre-
determined relaticnship with the cams on the
com shaft. A cover plate 14 |5 sectred over the
forward end of the cam shaft, this cover plate
having an opening therein allgned with the for-
ward end of the eam shaft whereby a distribuior
shaft may extend therethrough and be driven di-
rectly by the slot 13 in the cam shaf:.

My improved distributor comprises a metallic
housing 15 having o flange 18 formed on one engd
thereof, which flange iz adapted to be secited

to the cover plate 14 by three unequally spacad

cap acrews in position divectly over the front
end of the engine cam shaft. Thiz housing 15
is provided with & eylindrical shaped opening in
its fanged side in which opening a cylindrical
cupn member 17 is fived. A distributor cotor shaft
18 is rotatably mounied in a pair of spaced bear-
Ings, one of these Dbearings being formed in
the honsing 15 and the other bearing being
‘ormed by the center portion of the cup mem-
ber 17. The shaeft 18 15 provided with a tongue
19 machined thereon, this tongue being dla-
metrically offzet an amount corresponding to the
amount which the slot 13 is diametrlcally offzs
from the cam shaft. Thus, the shaft 13 mey he
assembled {o the cam shaft in only one angilar
Position,

I have provided = distributor rotor 20 which
iz fitted upon the shaff 18 adiacent to s forward
hearing, which Tolar is molded from a dieleciric
material and which is edapted to be installed upon
the shaft in only one angular posttion Telabive
thereto, due toa flat 21 being machined tpon the
shaft which fst eoacts with o correspondingly
shaped bore in the robor to thersby form a drive
for the rotor and loeate it upon the shoft. This
rotor s provided with a conductor ring 22 from
which a pair of artms 23 extend radially, only one
of which is showi, and which arms are molded
integrally with the retor 20, Thisz ring and the
arms conduet the high vollage current from a
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about to be described, to the several
distributor whereby the high
spark

spark cofl,
terminals in the
voliage current is conducted te the several
plugs of the engine,

The spark coil assoeiated with this device is
given the reference numeral 24 and s secured
opver an opening which is formed in the uppst
portion of the housing 13, This eofl is provided
with a high tenslon terminal 25 thereon which
extends down into the housing 15 and resiliently
bears against the ring 22 The spark coil 24 i3
provided with & low tension terminal 57 whersby
low voltage current may be cotducted to the coil.
The terminal 57 is connected lo qne end of the
primary winding of the coll while the other end
of this winding is conducted o a spring terminal
Eg which projects down into the housing 15 from
the spark coil, this spring terminal belng adapled
o thus automatically form a connection with ths
distributor conteet points when the spark coll is
gasembled in position on the distribitor housing,
spitable screws 58 secure the spark coil in place
upen Lhe distributor. )

A pair of terminal heads 26 are disposed over
diametrically opposite openings in the side of the
housing 15, which heads secure in place the sev-
orol terminals associated with the high tension
system of the distributor. Inasmuch 23 the high
voltage portion of the distributor forms no part
of the invention herein claimed, the exact details
or the construction employed will not ke further
described.

Refarring now
mechanizm employed,

to the contact poing operating
it will be seen that I have
shaped driving plate 27
which i fixedly secured o the shaft 18 just within
the cup member 17. This driving plate iz pro-
vided with a pair of radislly extending slots 28
therein, which slots coact with gunitable pins, abont
ta he described, to drive & cenfrifuzal advance
mechanism, The contact point operating cam
used in this distributer has been given the refer-
pnee numeral 20 and is rotatably mounted on the
chaft 18 just rearwardly from the rotor 2p0. This
pam 20 is fixedly secured to a plate 30, from which
plate a palr of diametrically opposed pins 31 ex-
tend rearwardly,  These pins form the respective
pivots for & pair af centrifugally operated weights
32, each of these weights having & pin 83 fizedly
secured in its fres end, which pins 33 extend into
the adjacent slots 28 in the driving plate 27. A
pair of fat springs 60 are secured ta the welghts
22 which springs yieldably urge the weightz 32
to their innermost positions.

The operation of the centrifugal device Is quite
eonventional in that when the driving plate 27 is
rotated by the shait 18 the weights 32 ave driven
through the siots 28 and ping 33 and centrifugal
foree npon the weights tends to pivot them around
their respective pivots 31, Tnasmuch as the slats
o8 pxtend spirally from the pivot pine 31 the
redial movement of the weizhts 43, due to cen-
trifugal Torce, causes the plate §0 to rotatively
sdvance relative to the shaft and the driving
plate 27. This advanee, of courss, cauwses an ad-
yaneement of the position of the cam 29 relative
tothe distributor shafl, A total advance of about
10 degrees Is provided in this distributor.

It will be zeen from Figure 8 that a eylinder 34
|z formed integrally with the housing 15 in which
gylinder a plunger 35 is reciprocally mounted, this
plunger having a friction pad 28 secured therecn
which is adapted to copet with the periphoery of
{he plate 30, A spring 37 is adjustably mounted
within the eylinder 34 and resiliently urges the

3

friction pad Into engagement with the rim of the
plate 20 to thereby frictiomally retard the rotation
of the plate. The resistance offered by the pad
56 requires that a higher speed be maintained by
the centrifugal weights to keep the distributor in
ite advanced posttion against the {riction of this

A tubular vaguum line 38 extends from the
intake manifold of the engine and ponnects with
the cylinder 34 Just above the plunger 35 o that
when the engine is normally aperating the vacuum
in the intake manifold is aufficient to draw the
plunger away from the plate 30 to thereby allow
the disteibutar to advanes when ile speed Is sulfi-
slent to move the weights 32 radially against only
the action of the springs 60. However, when the
engine is belng started or when the carburetor
throttle is suddenly opened, in either of whish
paces @ lower vacuum in the infake manifold
resylts, the frictionsl resistance of the pad 36 is
applied fo thereby maintain the cam in ils re-
tarded position until 8 eonsiderably higher rotat-
ing speed [z attained.

Az has been mentioned, the distributor shown 15
pdepted to operate an eylinder, four cycle engine
and consequently the distribubor cam a9 is pro-
vided with 8§ cam lobes thereon, which cam lobes
sctuate two palrs of contact points, one of the
palrs of points belng adapted to close the priniary
cirenit of the coil and the
cireuit to thereby cause a high voltage cwrrent to
be induced in the secondary winding of the coik
upon esch reciprocation of gald pairs of contact
points, The time interval between the opening
of the last mentioned pair of points and the clos=
ing of the first mentioned patr 15 very short to
therehy allow high speed operation of the coil.
These two paivs of contzct points are mounted
upon o plate 39 which is secured in the cup mem-

ather pair to open the 105

110

per 17 by means of & stap ring 40, As will be 115

noted In Figure 5. an ear 41 pxtends rearwardly
from the plate 39, which ear projects into & slot
of eonsiderable width in the cup member 7. A
serew 42 projects through an plongated slot 48 in
the housing 16 and s threaded into the ear 41
Cronsequently, upon loosening the seredw 42 the
eorew and ear and plate 30 may be rotated the
length of the slot 48 and upon tightening the
cerew pt any position along its path the plate 39
will be Tocked to the housing 15. It i3 upon the
plate 39 that the confact paints are mounted so
that rotation of thizs plate around the operating
enm will eanse an advancement or retardation of
the sparte timing. The eontact point operating
means compriae a pair of brealker arms 44 which
are robatably mounted upon a palr of pins 44
which are fixed in and extend forwardly Irom
ihe plate 38. One end of each breaker ar.a is
adapted to coact with the lobes on the cam 24
while in the other end of each arm ooe of the
two paire of contact points 45 are mounted., Co-
acting pelnts 63 are adjustably mounted in & pair
of braclkets 46. A dielectric block 47 in secured
to the plate 39 around which a combined spring
and slectrical conductor 61 is seeured, this con-
ductor clectricnlly contecting the contact points
45 together. The spring terminal 58 Jrom the
zpark coil s adapted to bear directly against the
intermediate portion of the conductor 81 wherehy
the primary winding of the coil may be grounded
throngh either of the contact peints 45 o thera-
bF complete the primary cirenit of the spark coil.

From the foregoing, it will be seen that ro tation
of the cam 29 will cause the contact poings 45 to
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completing and opening the primary eirenit of
the spark cotl. Purther, votation of the plate 38
around the cam 39 by means of the sorew 42 will
adjust the timing of the distributor. Howaver,
only sufficient rotation of the plate is permitted
to adjuat the distributor to compensate for manu-
facturing inaccuracies, These inacouracies in-
variably result because it is required lhat the
driving plate 27 be assembled to the shaft 18 wich
the driving slots 28 located ln a predetermined
position reletive to the tongue 19, Further, the
cam 29 mmust be assembled to the cam plate 30
wlth the driving pins in a predetermined relation
T the cam lobes,

With this Wistributer it i3 only necessary that
swfficient accuracy be meintained to insure that
the cam 28 be assemhbled within three or four de-
grees from its  theoreticelly eorrect position.
However, suficient accuracy must be maintained
(o insure that the disivibutor rotor conducts Lhe
current to the correct spark plig, as no adjust-
ment is provided for allering the angle of the
rotor.

A very impovtant feature of this distributor iz
that the rofor 20 is Gxedly secured to the shaft
18 whilz the cam 29 is rotatably mounted upain
this shaft. Considerable frictlon develops be-
tween the terminal 25 and the rotor which causes
a drag upon tiwe shaft 18; however, this shaft is
positively driven by the cam shaft so that the
drag cannot afect the advance movement of the
cam 23, It will be appreciaied that a centrifugal-
Iy operates] cam advanclng mechenism iz neses-
sarily quite a sencitive piece of apparatus, as if
must advance at & definite speed of the weights
and ke retarded a definite smount by the setion
of the pad 36. If the rotor 20 was required to be
driven by the cam 29, as iz balleved required in
all other distributors, then the friction of the ter-
minal would alter the control effected by the con-
frifugally operated weighls and vacuum operated
brake. This novel arrangement is thevefore he-
leved Lo comprise & patentshle improvement,

Il will be noted In Figure 1 that T have shown
the distributor it pasition moanted upon the for-
ward end of the engine and have also shown a
distributor, by dotted lines 62, az being mounted
wron the dash 100 The position shown by the
dotied lines 62 ks the position in which the dizs-
tributar is placed to correctly time same for the
enging, The novel feature of thiz method of tim-
Ing 35 that the distributor 15 timed hefore it is
placed upon the engine and not after it has basn
secured] In place, as is beleved undversal with
other types of distributors, The dash 19 is pro-
vided with a depression 49 whizh may be either
drawn dlrectly Ltherein cr provided in a plate or
brarket which is later fastencd Lo the dash. _This
depressicn has three tongues 50 extending theve-
from which serve to accurately alizgn or pilet tho
cap member 17 of the distribulor within the de-
pression. A clof 51 13 provided in the botlom
of the depression 49 and a pair of-Ing: 52 are
rtamped outwardly from the metal of the dash,
the slot 51 serving to locate the tongue 10 of the
distritutor shoft while the lugs 52 zarve to lo-
cate twa of the bolt retaining holes on the dis-
tributor flange 16. This slos 51 is positioned in
axactly the zame position relative to the lugs 52
a8 i2 assumed by the driving slob 13 in the cam
shait relative to the flanee retaining holts when
one of the pistonz of the engine 18 i1 posilion
to fire with a retarded sparic.

To accurately timo the device, the distributor
and coil are placed over the depression 40 with
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the distributor flange 1€ plloted by the lugs 52
and with the tongue 19 extending into the slot
61. A cofter pin 54 Is inserted through an open-
ing in the boattem of the housing 15, this cotter
Ppin extending up to position apaced % or % of
an inch from the ring 22. A flexible conductor
53 is then connected to the terminal 5T wherehy
current is conducted te the spark coll. The screw
42 is-then looseted and moved bodily to ity ex-
treme retarded position. Then it i@ gradually
tapped In the opposite direction, ar thst shown
by arrow 53, and af some point alone its path of
movemnent a spark will flash across the gop ba-
tweent Ehe end of the cotter pin 54 and the ring
22, which spark will be both visible apd audi-
ble, When this spark oecurs the serow 42 iz
tightened and the Ignilion system is then ex-
acily in its correctly timed position. It may be
well to mention that the normal rotation of the
cam cheft drives the cam 29 in the direction
ahown by arrow 56 which iz counter Eo the move-
ment of the adjusting serew to adjust the dis-
tributer, Thus, the movement of the screw 42
takes up all the play between the variows driv-
Ing members and is exactly similar to an eguiva-
lent moverment of the cam 29 in the direction of
tha airrow &8,

After the distributor has been timed it iz sa-
cured in pesition on the frent end of the engine
and the cotter pin 54 removad, The devies is
now ready for operation,

Ehould the operator decide to replace or read.-
just the contact polnts of the device, he simply
removes the distributor from the engine, then
renairs or replaces the contact points, then re-
times the distributor by means of the timing plate
and then secures the distributor in positlon on
the engine, with the complete assurance that it
s exactly timed,

It may e decireble fo equip cars with & port-
able timing plate instead of the deviee shown,
Wwhich provision is believed to fall within the scope
of this inventlon.

Among the many advantages arising from the
use of my improved device, it may be well to re-
peat that even the most inexperienced mechanic
can with anly a fow simple instructions titse this
distributor within 2 degres of accuracy heoretg-
fore obtainable by only skilled mechanics and
with the use of costly and elaborate testing coulp-
ment,

Further, the method disclosed herein may be
used te sdvantage In tbning other Lypes of dis-
fritors, the only essential requircment being
fhe provision of A deiving connection mashined
in a predetermined angular position.

Furiher, it may not be deemed abzolutsly nee-
ecgary to provide o epark gap in the cirouit, as
the spark at the contact paints ar even the onei-
ing thereof may be sufficient in some instonees to
inform the operator that the adjusted point has
been reached,

Sotne changes may be made in the arranse-
msnl. construction, and combination of the veri-

ous perta of my improved devices without depsari- 1

ng from the spivit of my Ivvention, and it is my
intentien to cover by my claims, such chanzes
a5 may be reasonably Incloded within the seope
thereof,

I clabm as my Invention;

1. The method of tindna an iznltien svstam
which conzists of a Qistsibiter and sa anoine
having o distiibuter driving conhection ‘horeon
angularly disposed in a predetermined pneition
relative to the rotatlng parts of said engine, said
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distribntor having adjnsting means for operably
changing the anguialr relationahip between the
distributor shaft and the time of opening of the
distribator contact points, comprising, securing
the distributor shaft and distributor housing fn
fized angular positions identical te Lhe respective
positlons of sald shati and housing at the instant
when one of the engine spack plugs is being fired,
and then changing the angular retationship be-
twean: the distributor contact points and the dis-
tributor shaft until the distributor contact points
just start to open.

5 The method of timipg an ignition system
which consists of a distributor and an englne hav-
ing & distributor driving connection thereon an-
gularly dispesed in & predetermined positicon Tel-
ative to the rotaling parts of the sngine, sald dis-
tributor having adjusting means for operably
changing the angular relationship hetween the
diztributor shaft and the time of opening of the
distributor contact points, eomprising, securing
the distributor shaft and distrioutor housing 1o
fixed anpgular positions identical to the respective
poaitions of said shaft and hotsing at the instant
when one of the engine spark plugs is belng fired,
then conducting current through said contact
points and then changing the angular relation-
ghip hetween the contach points and distributor
shatt until a spark s seenn befween the contact
points.

4. The method of timing an ignition system
which consists of an lgnition cnil and distributor
and an engine having & distributor driving eon-
neckion theretn angularly disposed (o a predeter-
mined position Telative to the rotating parts of
said engine, said ignition coll having a visuat
gpark gap in lts secchdary eironil and sald dis-
tributor having adiusting means for changing the
angular Telationship betwesn the  distributor
shaft angd the time of opening of the distributor
contact points, comprlsing, Arst securing the dis-
tributer shaft and housing in fixed anzular pog-
tions identiesl to the positions of aajd- shaft and
housing when one of the engine spark pings is

: being fived, then conducking current in series

through said coil and through the distribitor oon-
tact point, and then changing the angular re-
Iationship between the distributor contact points
gnd the distributor shait until a spark jumps
across said spark gap.

& The method of timing an ignition gystem
which eonsists of an Ignition coil and a distributor
and an engine having a distributor driving con-
nection therein angularly disposed in & prede-

¢ fermined position relative to the rofaling parts

of said engine, said lgnition eoil having a visual
spark gap in its secondary circuit and sald dis-
tributer having adjusting means for swinging its
comtact points around the distributor cam, colT=
prising, securing the distribubor haft and hous-
ing in an suxtliary tming plate in fixed angulal
positions identical te the positions of said shaft
snd housing when ote of the engine spark plugs
is being fired, then condieting ecurrent in series
through seid coll and distributor contaet points,
and then swinging said pontact points around
sabd cam until a spark jumps across sald spark
gap, and then securing sajd comtact points in
their adjusted position in the housing, and then
installing said distrilbuior Upen said enging &0 &%
to be driven by said driving conrection.

5. A distributor and means for timing same,
which distributor is adapted for use with an In-
terpal combustion engine having a distrioutor
driving connection therein which is angulariy

5

disposed in a predetsrmined position relative to
the rotating parts of said engine, comprising, &
distributor housing, means for securing sald
housing to the engine in & predetermined position,
a distributor cam driven: by said driving connec-
tlon, a pelr of confact peints operabed by sald
cam, adjusting means for changing the angular
relptionghip between the distributor shaft and
the time of cpening of the distributor contact
points, and means for securing the distributor
sheft and housing in fixed angular pnositions
identicdl to the respective positions of sald shaft
end housing when one of the engine spark plugs
is being fired in order that said adjustment may
be operated to positlon where said contact points
just open for the purpose deseribed.

& A distributor, as claimed in claim 5, where-
in an ignition coil is°connected n series with
eaid contact points which upon heing-electrically
energized calses a visual spark to be produced
at the instant the contact points are openaed.

. A distributor, as claimed in claim 3, wherein
sn ignition coil is connected in series with sald
contact points, which coil 12 provided with a spark
gap in its secondary cirenit, so that when said
coll is electrically energlzed o spark will jump
aeross said gap at the instant the contact points
are opened,

#. A device, a3 claimed in claim §. wherein the
means for securing the distributor shaft and hoas-
ing in fxed angular positions comprise a tim-
ing plate which has locators theresn which coact
with both the distributor body and distribubor
shaft so as to retan Lhase glements in their pre-
determined angular positions.

g, A distribufor and means for timing same,

spid distributor being especially adapted for use
on an internal combustion engine having a dis-
tributor driving eonmection therein which is an-
guiarly disposed in a predetermined position ref=
ative to the cam shaft of said engine, cOmprising,
o distributor housing, means for securing said
housing to the engine in & predetermined angu-
lar position, a distributor shaft rotatably mount-
ad in sald housimg and driven by said driving
connoetlon, a contact point plate rotatably
mounted in sald distributer heusing, & pair of
contact points difposed upon said plete and ad-
justahle arcund said shalt by rotating said plate,
p eontact point operating cam secured on
ghaft, an ignition coil, a spark gap in the second-
ary clrewit of said coil, & timing plate having lo-
cators thereon for securing both said distribuior
shaft and said housing In fiwed angular positions
identical to the positions of sald shaft and hots-
ing while at Lhe instant one of the engine spark
plugs is belng fred, and & conductor for conduei=
ing current in series throngh satd ignition eoll
and contact points, for the purpose desoribed.

0, A device, ss claimed in claim 9, wherein
snid timing plate is formed permansntly with the
dash of an automeotive vehicle in which said en-
gine is azsociafed.

i1, A distributor pepeciatly adapted to be
rendily timed comprising, & housing, 4 high volt=
age rotor disposed in said housing, means for con-
dueting high voltage current to said rotor, and a
metallic member extending from sald housing to
position spaced a, short distance from sald rotor to
thiue form a spark pap between gaid member and
said rotor.

12, A distributer, as claimed in claim 11, where=
n satd metallic member is detachakly secured in
said housing.

13. A distributor, as claimed in claim 11, where-
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in the distributor housing s provided with an
opening in which a cotter pin 18 detachably re-
celved, sald cotier pin comprising said metallic
member.

14, A distribitor and means for Hming same
especially adapted to be used on an internal com-
bustion engine having a diametrically offset =lot
machined in one end of the cam shaft of sald
enging, which =lot is angularly disposed in & pre=-
determined position relative to the cams on sald
vam: shaft comprizsing, a distributor housing
adapted to be secured over the slotted end of sald
eam shaft in a predetermined sngular position, &
distributor shaft rotatably mounted in said hous-

1,063,657

ing having a diametrically offset tongue formed
therean which is driven by the slot in ssid cam
shalt, & distribwtor cam driven in a subatantially
predetermined relationship by said distributor
shaft, said cam being adapted to actuate contact
poinks in said distributor, means for adjusting
the distributor contact points around sald cam,
means for gecuring the distributor shaft and hous-
ing in fized angular positions identical to the po-
sitions of sald shaft and housing when one of the
engine spark plugs is being fired, and means for
conducting current through said contack points
for the purpose deseribed,
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§ Claims,

The pbject of my invention is fo provide an
internal-combustion engine having a novel valve
arrangement thersin, whereby both the initial
cost and the cost of servicing the engine is re-

§ duced. The valve arrangement used is of the
poppet type, the valves operating when installed
the same as the conventional poppet valve ar-
rangement. The important improvement of my
valve mechanism is in its ease of assembly in the

1p motor,

Heretofore in all engines of the T head type,
the assembling of the valves in the engine block
has been a rather awkward operation. It was
believed always necessary to assemble the valve

15 stem through the cylinder block or valve bush-
ing therein and to then insert the valve spring
over the end of the stem and finally after com-
préssing the valve spring insert a spring washer
and valve spring retsining member on the stem
to retain the valve in pogition, The compress-
ing of the valve spring and assembling of the
wazher thereon required the use of & spring com-
pressing tool and at the best was an operation
requiring considerable skill. The foregoing dif-

g5 fOoulty was inereased when assembling V type
enginss wherein the chamber between the two
cylinder blocks formed the valve chamber. In
such engines the installation of the valves in the
limited space available was very difficult, so that

20 the cost of regrinding such valves was excessive.

With my improved device the valve, valve guide

. bushing, valve spring and spring washer are as-
sembled Into a single unit outsids of the engine,
preferably on a work bench or the like, and then

85 these units are inserted into suitable bores in the
cylinder block from the valve seat side thereof,
For the reason that the valve spring is com-
pressed and the retaining washer installed on the
valye stem before the installation of the unit

g0 in the block, the awkward operation of installing
such valves is eliminated.

A Iarther object of my invention is to provide
an engine having exceptionally short valve stems
while still providing valve stem bushings of ade-

45 quate length to insure accurate alignment of the

valves. An important feature resulting from the
use of my device is that the tappet used with my
valve assembly may be telescoped over the lowar
end of the valve and valve spring to thereby
s shorten the distance between the cam shaft and
valve head without sacrificing the desirable bear-
ing length on either the tappet or valve stem.
Thus, the cylinder blocks may be of less length
thereby reducing the weight of the motor. Such
an arrangement is not possible in the conven-

(Cl. 122—188)

tional engine because it would be impossible to
assemble the valve spring retaining washer in
place with a valve tappet talescoped over the lower
end of the valve.

With these and cther objects in view, my in- 80
vention consists in the arrangement, constroc-
tion and combination of the varlous parts of my
improved device, aa described in the specification,
claimed -in my claims, and illustrated in the ac-
companying drawings, in which:

Figure 1 shows & vertical transverse szctional
view through the upper portion of an automobile
engine, having my improved valve mechanism
installed thereln. %

Figure 2 shows a perspective view of my valve, 50
valve bushing, valve spring snd spring retaining
washer assambly, illustrating the unit which is
adapted to be inserted into the cylinder block
of an engine,

Figure 3 shows g perspective view of & U shaped 75
clip adapted fo lock the assembly shown in Fig-
ure 2 in the cylinder block.

Figure 4 shows a perspective view of the valve
tappet which is used in the engine shown in
Figura 1 and with the unit shown in Figure 2. g0

Figure 5 shows a sectional view taken on the
line 5—5 of Figure 1.

Figure 6 shows a vertical transverss sectional
view through a portion of a Ford v-8 engine,
llustrating & form of my device for use on such g5
engines,

Figure 7 shows another sectional view of the
Ford V-8 engine, illustrating an adaptation of
my improved device used for replacement on sald
engines, and

Figure 8 shows the locking clip used in the de-
vices shown in Figores 6 and 7,

Figure 9 shows a sectional view, taken on the
line 9—9 of Figure 8.

Referring to the accompanying drawings, and g5
particularly to Figure 1, I have used the refer-
ence numeral 10 fo indicate generally a cylinder
block of an automobile engine having a conven-
tional piston 11 and conmecting red 12 therein,
the piston being reciprocally mounted in & ver-
tical eylinder bore in the bloek. The block 10 iz
provided with o pafr of vertical velve bores 14
therein spaced along side of each of the cylinder
bores. The inner-sectlon of each of the bores
14 with the upper face of the cylinder block is 108
machined to form valve seats 15 of the engine. ‘
Valve ports 16 are cored in the block 10 just be-
neath sach of the valve seals 15, whereby intake
and exhaust gases may be drawn into or dis-
charged from the engine through the valve seats 110

0
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15 in the conventional manner, A cylinder head
12 is seeured over the valve bores 14 and cylin-
der bores and & cam shaft 17 is rotatably mount-
od parallel to the engine crank shaft just benesth
the lowermost ends of the bores 14, this cam
ghaft being driven in the conventional manner
through suitable gearing or the like.

My improved valve assembly unit is camposed
of & valve head 18 adapted to fit the valve seatl
15, which head is provided with an integral valve
stem 19, the latter having an enlarged cohical
shaped valve foot 20 formed on 1tz lowermost
end. A zplit bushing 21 is clamped around the
valve stem 19 and resiliently retained in position
by means of & spring elip 22, the outer diameter
of the bushing 21 being adapted to it cne of the
vertical bores 14 in the eviinder block. It will
be noted that g spring retaining U shaped washer
23 is adapted to At over the conical foot 20, this
washer holding a valve spring 24 in compressed
position, The valve spring when assembled in
position is compressed between a shoulder on the
bushing 21 snd the spring washer 23, wherehy
spid valve spring resiliently urges the bushing up
against the valve head 18. Theé construction of
the washer 23 and its cooperation with the coni-
cal food 20 is identical to the construction of the
washer 8 and foot 9, shown in the United States
Fatent 1,640,118,

It will readily be seen that the unit, as shown
in Figure 2, may be assembled outside of the
motor simply by securing the 2plit bushing around
the valve stem by means of the spring clip 22,
then inserting the stem in the spring 24, and
seeuring the unit together by means of the spring
washer 23. There is normally some space be-
tween the bushing 21 and the valve head when
the unit is assembled In the motar, however, when
the unit is outside of the motor the bushing may
glide up adjacent to the valve head to thereby
lessen the pressure required to compress the valve
spring sufficiently to install the washer 23. The
pushing, stem and spring may be proportioned so
that the valve spring can be compressed suffi-
ciently by the fingers to instaill the retaining
washer. Of course, when the unit is installed in
the engine the valve bushing is moved a short
distance toward the lower end of the valve stem,
thus loading up the valve spring to give the de-
sired valve spring action. These units are adapt-
ed to be bodily inserted in the valve bores 14 and
are sgecured therein by means now to be described.

Each of the bushings is provided with an an-
nular groove 26 therein which coscts with a U
shaped clip 27, the latter being retained in the
cxlinder block, or rather inserfed through a pair
of transverse openings 28 in the block which in-
tersect the opposite sides of each bore 14. The
outer ends of each of these openings inlersect a
longitudinally extending groove 289 cast in the
cylinder block. Thus, each clip 27 may be in-
gerted in the pair of openings 28 and if the groove
28 in the valve bushing is aligned with the clip,
the bushing will be prevented from axial move-
ment in the bore 14 by said clip.

Before describing the operation of assembling
the valve, it may be well to mention that I have
provided sup-shaped tappets 25 which are recip=
rocally mounted in the lower end of the bores 14
and ride on one of the cams of the cam shaft 17
to be thereby reciprocated by the rotation of the
cam shaft.

To assemble the valve units in the engine, the
valve tappets 25 are first dropped in the vertical
bore so as to rest against the cam shaft. Valve

1,075,837

gssembily units, as shown in Figure 2, are then
dropped down on top of the valve tappets. Due
to the valve springs 24 forcing the bushings 21
up against the under faces of the valve heads,
the grooves 26 in the bushings are located some-
what above the cpenings 28 in the eylinder block.
However, a screw driver or ofher tool, as shown
by dotted lines 30 in Figure 1, is inserted into
the ports 16 and the upper end of the valve bush-
ings pried downwardly until the grooves 26 be-
come aligned with the adjacent cpenings 28. At
this time, the U shaped clips 27 may be inserted
into the openings 28 so0 as to project throusgh
the adjacent grooves 26, thereby positively pre-
venting the valve springs from moving the valve
bushings upwardly. after the releaze of the tool.
When the clips 27 are in position, the portiom
connecting the two parallel arms thereof lies
wholly within the groove 29 so that a cover plate
31 may be secured over the side of the motor to
prevent the aceidental withdrawal of the clips 27
and alzo to prevent oil leaking from the molor
at this point.

When it is desired to remove the valves from

the engine, it iz only necessary to pry the bush-

ings 21 downwardly a few thousandths of an inch,
pull out the clips 27 and then withdraw the valve
unit. The important feature is that at no time
is it necessary to remove the valve spring refain-
ing washer from the valve stem whils the unit
is in the motar block.

It will be noted that the oylinder block 10 is
pravided with g horizontal opening adjacent to
the cam shaft 17 which opening is adapted to be
closed by the cover plate 31. The purpose of
providing such an opening is so that when the
valves are being fitted each unit may be dropped
in its bore and a feeler gauge, that is a strip of
metal the thickness of desired wvalve clearance,
may be inserted between the cam shaft and the
valve tappel to accurately ascertain the wvalve
cleprance of any partieular unit. Further, it will
be noted that when regrinding the valves it is not
necessary to remove the guide bushings or springs
from the units as removing of the clips 27 is suffi-
clent to relieve the tension from the walves so
that they may be accurntely ground in place.

From the foregoing it will be seen that the
tappets 25 extend up over the lower end of the
valve stem and valve springs so that the dis-
tance between the cam shaft and valve head is
materially reduced. This arrengement is made
possible becanse my velve unit may be assembled
and then inserted into the tappet whereas if the

‘retaining washer were required to be assembled

in place in the motor the conventional type of
valve tappets would need to be used.

Referring to Figure 6, it will be seen that I
have provided an alternate form of this device
for use with Vv type engines, The parts in this
installation which are similar to the parts shown
in Figure 1 are given like numerals, in fact, the
only essential difference between this device and
the one previously [lnsirated is that instead of
inserting the U shaped elips 27 through openings
in the side of the cylinder block, & flat washer-
type clip 32, {lustrated in Figure 8, ls provided.
The underside of the valve chamber is counter-
szunk st 33 so that when the valve bushing 1=
pressed down slightly from the position shown in
Figure §, the washer 32 may be Inserted in a
groove 34 formed in the bushing adjacent to
the countersunk portion 33. Upon the bushings
being resiliently urged by the valve spring up-
wardly the washer iz fixedly secured in position
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by the counfersunk depression thereby retaining
the valve bushing in place. In this installation
the valva tappet is inserted through the valve
chamber opening as is likewise the clip 32; how-
ever, the valves, valve bushings, valve springs and
spring washers are all assembled outside as units
which are inserted through the valve seat open-
ings in the cylinder blocks.

In Flgure 7, a replacement unit for the Ford
V-8 engine iz shown, and it will be zeen that to
adapt this engine to my Improved wvalve It is
only mecessary to provide a new valve bushing
and retaining clip, the valve, valve spring, spring
retaining washer and tappets being the standard
Ford parts supplied with such motors.

Among the many advantages arising from the
use of my improved device, it may be well to
mention that where this device is ineorporated
into the motor design an exceptionally short
valve gtem and cylinder block may be used so
as to materially lessen the weight of the engine
and minimize the warpage on the valve stems.
The chisf advantage of such structure, however,
arizes from the ease with which the valves may
be assembled or removed from the motor to thus
lessem the cost of servicing the engine.

Spme changes may be made in the arrange-
ment, construction and combination of the va-
rious parts of my improved device without depart-
ing from the spirit of my invention and it is my
intention to cover by my claims, such changes as
may reasonebly be incloded within the scope
Lhereal,

I clpgim as my invention:

1. A valve unit adapted to be detachably se-
cured in & cylinder block comprising, 2 valwe
siem having a valve heapd on one end thereof
and a valve spring refaining member secured to
the other end thereof, a valve bushing disposed
arocund said stem, and a valve spring interposed
between sald retalning member and bushing, said
bushing being at least as large in diameter as sald
gpring, whereby said valve stem and spring and
bushing and retaining member may be inserted

7 a3 g unit info a bore in said eylinder block, and

means for detachably securing sajd unit in the
cylinder block in such a way that ontward axial
movement of said unit is prevented after the unit
has been so secured.

2. A device, as claimed in claim 1, wherein the
valve spring is secured in sald unit under com-
presaion less than fthe normal installed com-
pression of sald spring.

3. A device as claimed in ¢laim 1, wherein said
bushing is provided with an annular groove ex-
tending therearound with which a clip is adapted

3

to coact, whereby axial movement of the bushing
is prevented,

4. An internal-combustion engine comprising,
& oylinder block having a plurality of valve aeats
formed therein and having eylindrical bores
therein each aligned with one of said seats, valve
units each comprising & valve &n-l stem and valve
bushing and valve spring and ‘alve spring re-
taining washer adapted to be each inserted as a
unit into one of said bores, and means for de-
tachably securing said units into said bores
whereby axial movement of said unit may be pre=
vented after said unit is so inserted,

5. A device, as claimed in claim 4, wherein the
valve bushing element of each of said units isg
provided with an annular groove therearound in
which & pin inserted transversely through the
cylindrical bore coacts to thereby prevent axial
movement of said bushing.

6. A device, as claimed in claim 4, wherein said
cylinder block is provided with pairs of radially
extending openings one on each side of each bore
and each opening intersecting the adjacent ver-
tical bore near its periphery, and wherein said
block is provided with a longitudinally extending
groove intersecting the outer ends of each palr of
sald openings, whereby a U shaped clip may be
used to secure said bushings in place by inserting
the arms thereof in said pairs of openings, said
elip Iving wholly within the lines of said crlin-
der block.

7. A detachable valve unit comprising, a valve
stem having a valve head on one end thereof and
& valve spring retaining member secured to the
other end thereof, & valve bushing disposed
around said siem and a velve spring Interposed
between said retaining member and bushing, said
bushing being at least as large in diameter as
sald spring and no larger in diameter than said
valve head, whereby said valve and bushing and
retaining member and spring may be inserted as

& unit into & cylindrical bore alighed with a seab

for said valve. )

8. A unit, as claimed in claim 7, whersin the
dismeter of said bushing is appreciably larger
than said spring and appreciably smaller than
said valve head.

B, An internal combustion engine comprising,
a cylinder block having a valve seat formed
therein and having a cylindrical bore therein
alighed with said valve seat, a valve unit com-
prising a valve and valve bushing and valve spring
and valve spring retaining member adapted to be
inserted as a unit into said bore, and means for
detachably Securing the valve bushing portion
of said unit in said bore for the purpose deseribed.
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1 Claim.

This invention relates to power transmission
assemblies for motor-driven vehiclez where &
big speed-reduction ratio = required In a small
space and more particularly to the type of power

5 transmizslon assemblies for agriciltural and road
tractors.

An object of the invention is to provide a tractor
transmission assembly which, while being light
as 8 whole and therefore not luble to pack the

10 s0il, will alzo be capable of easy manoeuvring and
consequently of efflcient use under the various
conditions met with In practice, including op-
erating on small flelds and negotiating awkward
COTTIETS,

16 Another object iz to provide s compact as-
sembly of gears capable of tramsmitting power
at g high ratio of speed-reduoction and prefer-
ably arranged adjacent the rear axle of the ve-
hicle In a housing constituting & unitary strue-

20 ture.

Another object is to provide a three-stage
speed-: adfuetion  power-transmission  assembly,
one of the speed-reduction stages including vari-
able ratio ahead and reverse gearing.

26  Another object iz to provide an assembly com-
prizing three shafts, namely a motor-driven pri-
mary shaff, a secondary shaft extending along-
side said primary shaft and connected thereto
through variable ratio gears, and a third or ve-

&0 hicle-propelling shaft In econtinuous connection
with the secondary shaft through fixed-ratio
gears, one of which iz internally toothed and
mounted on the third shaft,

Another cbject is to make provision for suit-

30 ?lhle power take-offs for external power applicn-

O.

Anotherobject is fo provide a transmission as-
sembly suitahle for application to an sgrioultural
tractor where associated implements are oper-

40 ated, and/or controlled, by fluid pressure aor other
POWoer means.

The transmission is so simple and takes up
such limited space that ample room 13 provided
even in a small, light, tractor for power mech-

#0 gniem for controlling or operating the Imple-
ments, such power mechanism, belng, for ex-
ample, such as is described in my United States
patent specification Mo, 1,687,718, In the case of
hydraulle or fluid pressure mechanism for op-

# prating or controlling agriculturs]l implements,
the drive to the hydraulic or fluid pressure pump
may be oblained from the before mentioned sec-
ondary shaft, The fluid would be pumped from
there to a suitable cylinder or eylinders inside

8 the transmission housing so that the whole trans-

(CL. T4—326)

mission rear and power control can be very neatly
and compactly housed together in a very light
efficient structure.

The inventlon will now be deseribed, by way of
example, with reference to the accompanying 6
ﬂ.l‘ﬂ-‘l"ll'lga

Fig. 1 is a sectional elevation of & transmission
houslng containing & power transmission assem-
bly in accordance with the invention.

Flg. 2 is a plan view correspending to Fig. 1, 10
partly in section on the line 2—2 Fig. 1.

Referring to the drawing:—

The example shown is a power transmission
assembly and housing therefor, adapted partieu-
larly for an agricultural or road tractor and com- 15
prising ano outer casing or howsing 1, within which
Is arranged the entire azsembly, including a pri-
mary shaft 2. The primary shaft 2 is driven
by an internal combustion engine (not shown)
or other prime mover through the medium of 20
the clutch shaft 3. In the example shown the
primary sheft 2 Is coupled to a secondary shaft
4 through the medium of wvariable gearing §
wherehy various gear ratios are obtainable be-
tween the speed of the shaft ? and the speed of 25
the shaft 4. If desired, the variable gear may
be replaced by a direct unaiterable drive between
the primary shaft 2 and the secondary shaft 4.

The secondary shaft 4 has at its rearward end
da & spur wheel B of suitable size. This spur 30
wheel § is in constant mesh with an internatly
toothed spur wheel 7, of suitable size to glve the
desired gear ratio. The spur wheel 7 is mount-
ed on the end of & shaft 8 which, in the example
shown, iz in alignment with the shaft 2, but need 25
not necessarily be so arranged. Placing the shaft
8 in alignment with the shaft 2 as shown, makes
for simplicity in manufactire and also gives com-
pactness to the gear; and it alzo makes it possi-
ble to provide conveniently a cluteh (not shown) 40
between the shafts ? and 8, so that the shafts
can be locked fogether at will to glve a direct
drive. At the other end of the shaft 8 there is
mounted a bevel pinion 8, (preferably a spiral-
toothed bevel wheel is used) from which the drive 45
to the load-shaft—that is, the back-axles 10z
of the usual ground wheels—is obtained through
4 large crown wheel 10, Preferably, as is common
practice, the drive from the crown wheel 10 to the
back-axles is through differential gearing, the 50
casing of which iz denocted by 0B,

In the example shown in the drawing, pro-
vision iz made for reversal of the gear when re-
quired by providing s reversing idler 11 mounted
on g shaft Ila. To reverse the drive, a gear wheel &6
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is

2

2a on the primary shaft 2 is brought into en-
gagement with the wheel 1B of the idler 11 and
the drive is then transmitted through the wheel
lie of the idler to a gear wheel 4b on the second-
ary shaft 4.

Provision iz made in the example shown for
taking off power for purposes other than propul-
sion of the vchicle, This may be done by pro-
viding an additional spur wheel (2 mounted on
the before-mentioned internally toothed whesl 7
and from which spur wheel I2 & variable ratio
forward or reverse drive may be taken as required
through the spur wheel 13, on the end of the shaft
I% which, in the example shown, Iz carried to the
renr of the tractor. A high-speed fixed ratio
power Lake-off 15 also provided in the form of a
bevel wheel I2a engaging with a bevel wheel 13a
on & transverse shaft (4a, from which any desired
drive may likewise be talen,

The power transmission assembly herelnbefors
deseribed is particulacly sultable for application
to an egricultural tractor in which the imple-
ments are operated and/or controlled by fuid
pressure or other power means, In the example
shown, control of the implement, or implements,
Is arranged for hydraulic or fluld pressure opera-
tion, and for this purpose provislon is made in
the housing for an hydraulie or foid pressure
pump 18 mounted on the forward end of the sag-
ondary shaft 4 and driven thereby. Oil from the
pump I5 I delivered to cylinders 18 for operation
of rams I8z therein, The rams I6a are, by the
reds I6b connected by levers (1 to the shaft
18 whereby the desired control mechanisn to the

35 Implement or implements can be operated,

It will be seen that the whole transmission

2,023,763 °

gearing and power control for an implement or
implements can be very neatly and compactly
huused.mdpmtechﬂhrmﬁmm“er
transmission assembly as hereinbefore described.
Fower control mechanism for Implements such §
as may be operated in conjunction with the power
transmission assembly hereinbefors described
has, for example, been shown and described
in my United States patent specification No.
1,687,719, 10

I elaim:—

A power transmission assembly for vehleles
comprising a housing
primary shaft, a secondary shaft extending along-

shafts belng journalled in said structure, variahle
ratio phead and reverse Epeed-reduction gear-
ing interconnecting sald primary and secondary
shafts and adapted to transmit power from the B
primary to the secondary shaft, s spur wheel
fast on the rear of sald secondary shaft, an in-
ternally toothed spur wheel fast on the front
of said pinion shaft and arranged in continuois
mesh with sald first-mentioned spur wheel, salq 28
inter-meshing spur wheels constituting & fixed
ratio speed-reduction driving connection to trans-
mtpmfrmmdmnmmumuu
pinion shaft, transverse axles at the rear of the -
aztembly, bevel gearing Interconnecting sald pin- 30
icn shaft and sald axles through the Interme-
dinry of o differential gear, sald speed-reduction
gearing, spur wheels and bevel gearing being all
housed in said structure so that the tranamis-
slon assembly constitutes a complete unit.
HARRY FERGUSON.
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5 Claima,

copper-alloys of steel

-tions, not in excess of 14, becanse of the Hmited
solubility of copper with iron. In fact, the prior
10 teaching in the metallirgical art was strongly to
the effect that o satisfactory high copper-lron
alloy could not ke produced because precipitation
of the copper cotlld not be prevented. "While it
may be true that it has been proposed to add
15 copper in amounts greater than 19 to alloy steels
of the so-called stainless or heat registing types,
the use of copper in such steels is for an alto-
" gether different purpose than the use eontem-
plated by the present invention in which the ob-
20 ject Is to produoce a stesl of high physieal proper-
tles to enable the steel to be used with highly
satlsfactory results for the manufacture of ma-
chine, engine or automotive parts where great
strength, wear and fatigue resistance and good

28 bearing propertles are desired,
The principal ehject af the present inventton is
to produce 2 new and improved steel containing
a copper content in an amount suffielent to pro-
duce superssturation thereof, or, in other words,
30 5o that the internal pressure is equalized just be-
fore the point i reached where precipitation
would occur. The equalization of the internal
pressure just before the precipitation point is
reached can only be seeured by the maintenanee
36 of & proper balancing within comparatively nar-
row limits of the earbon, silicon and copper con-
tetits, as hereinafter more fully set forth. The
Invention relates primarily, as above pointed out,
to the production of alloy stesls of high physieal
40 properties, and in order to obtain such proper-
tles, it 1z necessary that the balancing referred
to, of the respeciive proportions of the three
elements, carbon, silicon and copper, be maln-
tained or the desired results would not be se=-
48 cured. In addition to the proper balaneing of
| earbon, silicon and copper, it Is hig™ly desirable
to employ & carbide forming element, vhe propor-
tlon of which must alse be nicely balanced to
that of the other elements. Although the use of
60 chromium i3 preferred as the ecarbide forming
element, it will be understood that the inven-
tioo is not Hmited to the use of this particular
eletnent but that other elements having known
similar physical and metallurgical properties may

85 be employed.

{CL 75—125)

Consldered from another standpoint one of the
pﬂnﬂpnlnbjeuhofmmummlrhumw
the production of & copper-alloy steel In which
nhishdﬂennmutmthmphjedhimmm
plete solubility of the copper.

The invention briefly consists In the production
of a copper-alloy steel in which s high copper,
high silicon analysis 15 used, the analysls also ln-
cluding & high carbon content togpether with
smaller proportions of other metals such as
chromium and manganese, and in which the en-
tire copper content goes inth solution while sach
of the carbon as is not in solution, is in the form
of small particles of fron-chrome carbides and
iron carbldes uniformly distributed throughout
the mafrix thercby to produce articles having
high physical properties, exeellent foundry prop-
ertles, and possessing marked advantages from
the standpoint of machingbility as well ss fur-
nighing an exceptionally good material for bear-
Ing surfaces with a low coefficlent of friction and
relatively high Brinell hardness.

In accordamce with the present invention,
highly satisfactory results have been obtained by

20

using & material of which the analysis preferably 25
falls within the following Hmits:
Percent

Carbon 1.10 to 1.30
Manganese__. — 0.50 to 0.76 0
Bltleom . _ . 1,60 to 210
Chrominm 0.75 to 1.00
Copper___ P 2.00 to 3.00
Iron i Balance

Thelnmﬂnnmhwwer be practiced with 35
anglyses within the wider limits as below:

Pereent
Carbon o, 75 to .50
Manganese. . R 040 to 2,00 40
Bilicon_. .. 1.00 to 250
Chromium e 0,300 2.00
Copper . e = LO0 to4.00
Tron —— A Balance

The carbon content should not be shove the 45
upper limit of 1.7% which marks the point or
line of separation or distinctiom between steel
and east iron, but should be slightly in excess of
the carbon content required for forming solid
solutions with the iron in the matriz. Chromium B
is employed to control the hardness of the prod-
ot and to form, with a part of the expess car-
bon, iron-chrome carbides; a portion of the
chromium, however, going into solition. Other
carbide forming metals, such as malybdenum may 5§
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0

26

ob

L1

70

75

be used either in combination with chromium,
or separately in substitotion for chrominm.
When molybdenum {5 used ln combination with
chromium the amount thereof employed would
preferably be less than chromium but the total
content of molybdenum and. chromium would be
within approximately the same limits as in the
analyses heretofore glven, and when molybdenum
1= emploved separately in substitutlon for chro-
mium the same limits also apply. '

As the result of extensive laboratory and prac-
tical tests we have found that precipitation of
copper can be entirely prevented by the use of a
high silicon content, the silleon increasing the
solubllity of copper and preventing precipitation
up to 49 copDer. . .

As the use of copper decreases shrinkage, In-
creases fluldity and lowers the melting polnt the

metal has excellent foundry properties. The

high carbon and silicon contents also contribute
to improve the foundry properties.

In addition the copper produces an age hard-
ening efect, Insures remsarkably easy machin-
ahility of articles of relatively high Brinmell
hardness and permits the production of a metal
having high physical properties without the ne-
ceasity of resorting to complex heat treatments.
A typical analysis, from the use of which a Fighly
satisfactory product has been obtained, 15 as fol-
lowa:

. Percent
Carbon - L - 117
Manganes: e e e e i i S L 0.69
Silicon ..-- e S S R 1.85
Chromiizm 2 0.96
Copper - e 155
PROSPHOTUS cmmmm e —mam cmm 004
Bulphur L L R T T 0.04

Tt will be understood that the inclusion of
phosphorus and sulphur forms no part of the
present invention but that they are present mere-
I¥ sz impurities, For certain uses It may be
found desirable to normallze the product ob-
tained from the above analysls at a sufficlently
high temperature at about 1425 F-1660° F. de-
pending on properties desired, for a cycle of cne
and one-half hours for castings having a cross-
gectinnal aren of approximately one and one-half
square inches; the heat cycle consisting merely
of bringing up to the normellzing temperatare
and eooling, but such normalizing or other heat
treatment is not essential and may be dispensed
with.

Tn the cast state the metal has a Brinell hard-
ness of from 364 to 418 which is brought down
by normalizing to an average of about 340, at
which hardness the product éan readily be ma-
chined and has excellent physical properties. It
will, however, be understood that the metal is
machinable in the cast state at a Brinell of ap-
proximately 400, i

All of the copper enters into solid solution with
the iron. ‘The matrix is sorbitic, partly pearlitle,
with execess carbon in the form of small particles
of iron-chrome carbldes and iron carbides uni-
formly distributed throughout the matrix, so that
the final produet 15 completely homogeneous with
a fine close grained strocture. As hereinbelors
pointed out, it is essential that a proper balancing
of the carbon, silicon, copper and chromium eon-
tents beyond relatively narrow lUmits be main-

talned. The amount of the carbon content, as

pointed out, should be slightly in excess of the
earbon content required for forming solid solu-
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tlons with iron In the matrix, and when suzch &
carbon content is employed, together with the
copper, the effect is for the copper to restrict
materially the size of the grain formations. The
grain refining properties of the copper tend ma- &
terially to restrict the size of the carbon particles
which are formed as very fine particles of temper
carbon uniformly distributed throughout the en-
Hire matrix. By using the proper proportion of
gilicon to carbon substantially complete solubil-
ity of the copper Is secured and the precipltation
iz prevented of particles of free carbon, the for-
maticn of which ‘along the grain boundaries
would tend to produce Hnes of cleavage that
would materially detract from the desired physical
m|-

The use of chromium or other iron earbide
forming elements results In there being inter-
spersed throughout the matrix fine particles of
such earblides embedded in the very tough matrix
and aids materially in increasing the weasr re-
sisting properties.

Tt will be understoed that as changes, modifi-
cations and variations of the invention as here-
inbefore described will readily suggest themselves
to the skilled metallurgist, such changes are in-
clhuded within the scope of the clalms hereunto

appended.

We claim:

1. An article of menufacture comprising a
readily machinable eopper-glloy steel having sn
analysis within the following limits:

25

30

Percent
Carbon. 110t 1.30
e — 0,50 ta 075 *°
Blllcon - 160to2.10
Chrominm..... o 0.75 to 100
Copper. e e 200 to 3.00
Tron coee- - Balance a0

and having & tough matrix in which the entire
copper content is in solutlon, and sald matrix
heving imbedded In it extremely hard particles of
iron ehromium cerbides and free carbon uni-
formly distributed throughout said matrix. 45
2 An article of manufactore comprising &
readily machineshle copper-alloy steel having an
analyzsls substantially within the following limits:

Percent

Carbon = —__0a5to170 ¥
Manganese e a——— 040 to 200
b RS0 A —— 1,00 fp 2,50
Chromium.. e 0.30 to 200
D DDET o o i e s e e = 1.00 to 4.00 55
R o e e s Tl Balancs

and having a tough matrix in which the entire
copper content Iz In solutlon, and sald matriz
having imbedded in it exiremely hard particles
of iron chromium earbides and free carbon uni- G0
formly distributed throughout said matriz

+ 8, An article of manufacture comprising a
readlly machinable copper-alloy steel having an

analysis lying within the following Hmits: o

Percent
[ Vs » 41+ PSR | o 1 1 35 By 1}
MANEANESE mee e e m e e AD to 2,00
Bilieon - e mmmee 1.00 to 2,50
Chremium oo 030 0 200 7
COPTPET cemm e mmmmma e 100 to4.00
N o e s Balance

the sllicon and copper being in balanced propor-
tioms with suffcient sillcon relatively to the
amount of copper employed to insure solubility of 75
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the copper content and the amount of copper
content being sufficlent normally to produce su-
per-saturation were it not for the modification
thereof effected by the silicon and the amount
of carbon being sufficlently in excess over the
amount peeded for solid solution to form small
particles of carbldes and temper earbon wniform-
Iy distributed throughout the matrix,

4. An article of manufactiure comprising cop-
per-alloy steel contalning sllicon, chromium and
copper and having an analysls substantially with-
in the following limits:

Percent
L L S 0.75 to 1.T0
Manganese o oeeeo 040 to 2.00
BIUCON e e 1.00 to 250
Chromjium._________________ —-- 0.30 ta 2.00
Copper. ... 1.00 to 4.00
Iron i Balance

3

the ratio of the carbon, silicon, chromivm and
copper contents being substantially in the pro--
portions, earbon 1, sllicon 135, chromium % and
copper 2, with the balanes substantially iron.

5. An article of manufacture comprising high
carbon alloy steel having an analysis substantial-
Iy within the following limits:

Percent
Carbon . e = .. 1.10 to 1.30
Manganese . _______________________ 050 to075 10
Silleon oo e e 160 t02.10
Chromium o cmmmme 075 0 1.00
CoOpPer_ e e 3,00 to 3.00
b b NS S e PR g g P Balance

and in which the ratio of carbem, silicon, chro- 13
mium and copper is substantially as 1 to 114 to 15
to 2 respectively.
RUSSELL H. MoCARROLL.,
GOSTA VENNERHOLM,
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2 Claims.

Thiz Invention relates to a new and Improved
cast iron particularly adapted for the manufac-
ture of small articles, such for example as the
valve push rods of atutomobile engines, intended

i for usage where hard wear resistant surfaces are
deslred.

it has long been & problem in the automotive
fndustry to secure a satisfactory wear reslstant
material for the valve push rods and many dif-
ferent proposals have been made in an effort to
golve such problem, such for example &8 using
two differ. nt metals, one for the flat wearing face
of the rod and a softer, more readily mechineabls
_ metal for the bearing portion of the rod. An-
3 other method has been to malke the rod of an in-
tezral casting, the wearing face being cast against
a chill and the remainder in sand. The marked
trend in the i wiustry towards the use of higher
and higher speed engines has served to accentuate
the problem which is rendered more acute by the
necessity for extreme accuracy in machining the
push rods and gpreat precision in thelr operation
if the desired operating efficiency of the engine
is Lo be sceured and maintained. The problem
iz not restricted to push rods but is also encoun-
tered In comnertion with the manufacture of
many different articles.

A= die ecasting methods can be employed fo
produce small metal ; arts in quantity to preciss
measurements, the use of & metal having the de-
=lred wear resisting gualities would be highly de-
girable for the manufacture of-parts of the type
referred to because the parts could then be pro-
duced as eastings with but a few thousands of
an inch of stock provided over the required fin-
ished dimensions and this slight amount of ma-
teria] removed by & grinding operation without
the necessity of resorting to the use of any metal
eutting machining oparations; it being well known
that hard or tougzh metal which will resist the
operation of cutting tools will yield to grinding.

The use of ordinary white cast iron, of the
type commonly used for the manufacture of mal-
leable iron, for valve push rods, has heretofore
heen suggested, but white cast iron of standard
analysis has been found nhot fo be satisfactory
because of Ita great frangibility and eonsequent
high serap losses due to breakage in handling and
machining and due to the fact that such iron does
not have the vequired physical properties to re-
sist frequent impact in operation. It is also un=
suitable for die casting and. moreover, due to itz
extreme hardness is unsuitable for use with eo=
np OPETREIDE parts rotating in contact therewith at
56 pigh speeds. In order to offset these disad-

T

1)

30

{C1, 75—125)

vantazes it has been proposed to use the white cast
iron for the flat wearing portion of the push rod
and to construct the rod or bearing portion of
enfter material, but such proposal was unfeasible
hecause it was not possible-to wnite the two metals - 5
satisfactorily because of the difficulty of machin-
ing the white iron to effect & mechanical or con-
struction joint and welding or braging methods
cannot be employed with ordinary white east iron
because soch iron iz very unstable and begins to 10
break down rapidly at the high temperatures re=
guired for the welding or brasing operations,
therehy resulting in an iron having a Iarge pro-
portion in the graphitic Instead of the combined
fortn (FedC) which latter is necessary to obtain 15
the desired wearing gualities.

After a comsidersble period of experimenta-
Hon we have sueceeded in inventing and perfect-
ing an improved metal comprising a high earbon,
low silicon east iron that meets the desired re- 20
cuirements. In accordence with the present in-
vention we use a metal having an snalyeis falling
within the following Nmits:

.- 33510 376% o5

[ - — e b

Y e ——— % | 0.35%

- ! iR e S M S L S 0.75% (maximum)
Cu. - e 0.75 to 1009

P o ———————— - 0.05%
Fe = - -———— balance an

Thiz metal has a relatively low shrinkage duas
to the high carbon content, and therefore may be
used most effectively for die casting in production
of parts the measurements of which must he kept -
within precise limfts.

Asammﬂtafﬂmhighmbonmnt.mtwhmh
forma a solid solutien with the iron and the low
sillcon content which ineresses the stability of
the iron carbides, the metsl has great stability 0
under the application of heat. As s result, it 1s
possible {0 use the metal to construct the flat wear
Tesisting face portion of & push rod or other park
and to unite such portion to the pearing portion
of the rod by a brazing operation, the metal show-
1nzmtaemianc?mhmkmumﬂnstem1
peratures as high as 2100° P.

Due te the graphitizing effect of the copper,
and the effect of the copper generally on the sola-

- tiom; the matrix is a very fing close grained siTie- go
ture in which very small particles of graphite are
imbedded, This imbedded graphite has marked
Iubricating properties.

The lower sillcon content also results In secur-
ing & metal of batier physical properties particu- g5




i
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30

larly from the standpoint of reduelng the frangi-
bility.

After the metal has been die cast In metal molds
into the articles of the desired shape, the articles

are preferably subjected Lo a sirain drawing heat

treatment which consigts in bringing the articles
up to heat at 1650" F. and permitting them to air
cool to room temperature, The metal also lends
1tgelf excellently for die casting thin wall hellow
castings by using a core to form the central
cavity of the casting, The copper content re-
ferred to above may be omitted, but its use is
preferable to secure belter physical properlies
and to aid in facilitating the production of sound
thin wall castings. _

While for the purpase of clarity of disclosure
we have deseribed our Invention from the stand-
polnt of its use in comnpection with the manu-
facture of atittomobile valve push rods, it will be
understood that the invention i3 not to be con-
gidered as limited to this one specific use bub
that, as many other uses will become readily ap-
parent to the skilled metallurgist and those in
the art to which the invemtion sppertains, it is
the purpose to include herein such other uses.
It will also be understood that additions of small
amounts of earbide forming elements soch as
chromium and molybdenum may be made in
amounts of from 0.10 to 0.75% whers greater wear
resistant properties are desired.

We claim:

1, An article of manufacture comprising die

2,085,308

cest cast iron having high wear resisting proper-
ties and excellent stabillity at elevated tempera-
tures and of an sonalysis falling within the fol-

lowing limits:

C I 325 to 3T5%
Mn S 0.15 to 0.35%
Bi J0.T8: (maximun)
Cu S 075 to 1.00%
P e e e i e S i )
Fa_. balance,

2. An article of manufacture comprising die
gast cast iron having high wear resisting prop-
erties and of an analysis falling within the fol-
lowing limnits:

[ S T P B s e 3,25 to 3.75%
. 1 ———— _0.15 to 0.35%
= i o075 (maximum)
Cu 075 to 1005
P e e e s e s s B ST 0.05%
P e DR RER,

the silicon, copper and carbon contents being
maintained approximately in the relative propor-

" tions of 1 ta 1 to § respectively whereby the silicon

will impart stability to the iron te prevent de-
composition at temperatures above the normsl
critical range, the carbon will secure o metal of
relatively low shrinkage and the copper will in-
crease fluidity for impreved easting properlies
and obtein desired grain refinement.
RUSSELL H. McCARRDLL.
GOSTA VENNERHOLM.
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This invention relates to & new and improved
steel alloy having new and exceptional properties
and capeble of being employed for the casting of
many articles of manufacture for which no known

& olloys or metals could be satisfactorily employed.

In the fabrication of certain automobile parts
it was found desirable to use a casting with rela~
tively thin walls to which was to be integrally
united metal tubing. The growth and improve-

10 ment of welding practice has made the use of
welded jelnts more eommon because of facility
for production methods. While crdinary cast
stes] Jends itzelf to welding, it cannot be satls-

~factorily successfully used for very thin wall or

16 intricate castings due to lack of suffcient fuldity.
Also beesuse of the greater cost of making an
ordinary steel casting of such a design it would
pe prohibitive, if in fact it were possible to secure
sound castings in ordinary steel of such a deslgn.

g0 Malleable iron is especially well adapted for thin
pastings but cannot be welded satisfactorily ‘be-
canse of its tendency to harden and become brit-
tle under the high heats of the welding operation
which are above the critical temperature and
g5 because of the tendency of the free temper ocar-
bon content to oxidize and form gases which pro-
dnce blow holes and thereby weaken the weld.
orﬂmmgmuxtimmuldnnthemcmmu}'
employed for atticles of the type under consider-

40 ation because of 1ts relstively low physical prop-
erties and because high carbon content thereof
results in marked hardening and embrittlement
of the metal in the region of the weld after weld-

ing.

35 The present invention has for its principal ob-
jeet to provide & new and improved steel alioy ca-
pable of being suceesstully cash bo form thin walled
oRstings and withstanding the high temperatures

40 of welding operations without hardening effect

% or embrittiement snd which, moreover, can be
mu!a.umred and fabricated at o relatively low
wWe have found after considerable experimenta-

45 tion that & steel having an snalysis falling within
the following limits, will have all of the desired
properties and none of the objectionable features
as mhove set forth, of the more commonly used

materials:

B 0.25% (maximum)
MO e ———————— 0.15 to 0659
&l oo DT5% to 1.25%
CiL _0.90 to ET5%

[ - Pe —mee bD@lance

If desired sulphur up to 0.15 may be added for in-
creasing ease of mechineability. :

It hat been found that the presemncs of more
than 0.25 . results In a hardening and embrit-
uemcnt'ufmemﬂaimthéﬂglunntﬂmwm 5
after the metal is subjected to the high welding -
temperatures.

The relatively high silicon content together
with the sopper Tesults in increased fAuidity which

- enables very thin wall castings to be satisfactorily 10

produced., The silicon or COPREr contents in prop=
erly combined proportions give a lower melting
point which tends to Improve the welding prop-
erties of the metal, It is found that the sillcon
and eopper go into solid solution with the iron 1§
to produce an alley having exeellent high physi-
eal properties; the high stlicon content being im-
portant in this respect as it tends to increass the
solubllity of the copper, the meta] having a tensile
strength of from 85 to 90 theusand pounds per gg
souare inch and a Brinnell hardness of about 150.

While the silicon content should be kept high
enough to secure the desired fuidity, it has been
found to be best not to have an amount in excess
of 125, because of its effect on machineability a5
gspecially in eombination with a relatively high
copper content. )

1t has also been found advisable not to have
the copper content greater than 1.76%, thereby to
avoid the tendency towards pxcessive air harden- 30

ing.

The metal may be cast in green sand maolds
thus enabling savings to be effected in production
costs. After casting an ordinary normealizing
treatment is desirahle, sach pormalizing resulting 35
in & decided Improvement in the physical proper-
ties by producing a merked grain refinement of
the metal.

Although copper is employed, the copper com- -
tent is relatively small, and the production cost 40
of the metal is appreclably lower than that of
¢lther east steel or ordinary malleabla iron and
possesses mirked advantages over elther in that

" it may be used for producing excellent thin wall

castings, to which other parts may be Integrally 45
seeured by welding; a strong welded joint belng
speured without producing any deterloration af
the physical properties of the metal.

Although the invention has been deszcribed
from the standpoint of its advantages when used Lo
for the manufacture of thin wall castings, to

which it 1z desired to weld other parts, it will be
understood that the inventien ig mot to be con-
gidered as limited to this one gpecifie use, but that
readily apparent to the g§

as other uses will he
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skilled metallurglst and these In the art to which
the invention appertains, it s the purpose to in-
ciude herein such other uses,
We claim:
5 1. An article of manufacture 8 sound thin wall
casting of low carbon, high silicon steel and hav-
Ing an analysis lving within the following lmits:

e e 0259 (maximum)
R IR e 0.15 to 0,657
B s A e | 1T B 7 1.25%
Cu it 0.50 to 1.75%

Balance El.'lb.'itl.l:lﬂli]!" all fron.

2. An article of manufacture comprising a
15 sound thin wall casting of low carbon, high silicon

steel capable of withstanding welding tempera-
tures without deterioration or atr hardening of-
Tects, snld steel having an analysis lying between
the following limits:

G e 0359 (maximum)
Mb e DL1E 065,
|2 e o O T 0,75 to 1259
UL P T AR TR ] & 1.75%
o, SRR LRl St TR O balance

and in which the silicon and copper contents are
combined In approximeate'y the proportions of 4
to 5 respectively,
RUSSELL H: McCARROLL.
GOSTA VENNERHOLM,

]
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1 Claim,

The object of my invention is to provide a
steel alloy especially adapted for constructing
internal-combustion engine pistons, which pis-
tons will have most of the advantages of alumi-

nonum pistonza without several of the disadvan-
tages inherent in such aluminum pistons. Alu-
minum pistons are advantageous in that the
metal aluminum is an exceptionally good hest
conductor 2o that the transfer of heat.from one

10 part of the piston to another part iz rapid
enough to allow the plston to remain eool even
though comparatively high compression pres-
sures sre used. PFurthermore, aluminum being
very light in welght minimizes the reclprocating

15 straing on the wrist pin and connecting rod
bearings, and alzo requires a minimum of coun-
ter-welghting In the crank-shaft to produce a
running balance. These advantages are sufli-
ciently important to make an aluminum piston

zn preferable to the ordinary cast irom piston for
high speed engine use. However, they are ob-
tained only with certain inherent dizadvantages.
These dissdvantazes are that aluminum has a
high eo-efficient of expansion so that compensat-

o5 Ing slots, invar struts, or some other means must
be provided to prevent piston slap during the
warming up period of the motor. Purfhermore,
aluminum has s comparatively hish co-efficlent
of friction with cast iron so that excessive piston

g0 Wwear results, and further the evlinder surface
attaing o somewhat holter temperature than
when cast iron pistomz are psed, due to the fn-
creased {riction.

Ferhaps the greatest disadvantage inhersnt in

35 aluminum pistons is that the metal is compara-

tively soft so that the piston ring grooves “pound

out” or increase in width appreciably after only
& few hundred hours of wse. Purthermors, wesr
on the piston skirt causes the piston to “wobble™
40 as it reciprocates, which motion wears off the
sharp edges of the ring grooves. These two com-
ditions cause the engine to pump considerable
oil. One of the ons for ol passing by the
pistons in intermal-combustion engines is that
4% excessive clearance between the ring grooves and
the rings, allows the ofl upon the down stroke of
the piston to be forced into the space in back of
the piston rings so0 that upon the succeeding
down stroke of the piston this ofl i3 depesited
60 on the cylinder walls above the ring: To prevent
oil pumping, it is essential that there be & mini-
mum clearance between the ring grooves and
the piston rings. The applieant's piston alloy
has substantially the same co-efficient of expan-
B8 gion as have cast iron piston rings and it is suf-
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15—125)

ficlently hard and wear resistant that the ring
grooves are prevented from appreciably incress-
ing in width. For this reason the rings, even
after hundreds of hours of use, fit very closely
in the ring grooves. 3

The applicant's metal iz believed unigue
among steel alloys in that it is an exceptionally
good heat conductor to thereby allow a mini-
mum thickness of the plston head. The im-
proved heat conductivity iz obtained from a cop= 10
per mairix which iz provided in the alloy,

Still further, the applicant's alloy fs an ex-
ceptionally free flowing metal to thereby permit
the commercial casting of relaflvely thin ribs
and piston walls, 15

BEill further, the sulphur eontent is particu-
larly high in the applicant's alloy, it being three
to four times as high as the maximum usually
permissible in cast iron. . Experience has shown
with this combination of elements a high sul-
phur content provides for [reer machining which
is essential when thin wall caskings are to be
machined,

It 15 believed thal all of these characteristics
are essential inasmuch as without an increassd of
heat conductivity, & piston having a light weight
piston head, ribs and skirt, could noet be uzed in
high compression motors, and without free flow-
ing of the metal, such licht weight eonstruction
could not be cast, and without freer machining gp
characteristics, such thin walled pistons could
not be commercially machined.

With these and other objects in view, my In-
vention conszists in the composition and com-
binatlon of elements in my mproved alloy, as 35
deseribed in the specification and claimed in my
claim,

My improved alloy consists of the following:

Carbon. .. .. __.___________ 140-170 per eent

Manganese_________________. 90-1.10 per pent 40
Suphwar_ . .12- .16 per cent
Slicon. - . B0-L.10 per cent
Copper. e 1.50-2.00 per cent
Phosphorus_ o e 13 imax,)

B i) R A s balanees

The above alloy Is cast by the conventional
eand cast method, however, T prefer to provide a
double anneal for the castings so formed. The
castings are first heated to 1650 degrees Fahren- 5o
heit and then air cooled. They are then brought
up to 1200 degrees Fahrenheit, and then slowly
cooled to 100 degrees Fahrenheit. The pistons
ate then allowed to cool in air to room tempera-
ture. With this alloy and this heat (reatment, 55
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a Brinell of .07-288 is readily attained, the ma-
terial having a tensile strength of about 100,000
noitnds per sguare inch.

With the above mentioned heat trestment,
the carbon is in the form of temper carbon and
not as graphite flakes, The above mentioned
heat treatment differs from the ednventional
normalizing trestment in that heating the cast-
ings to 1650° P. breaks up the grains and starts
secondary graphitization, while the 1400° draw
completes this graphitization while at the samea
time spheroidizing Lhe pearlite. In this way sec-
ondary graphite {5 formed which result is not
obtained by normalizing, Thiz accounts, to &
great extent, for the increased strength of the
alloy and the increased wear resistance of the
metal. Furthermore, & characteristic of my fm-
proved alloy is that the copper is held in solution
by the silicon.

An important advantage oblained with my im-
proved piston alloy is that the copper eontent
forms o mattix or network throughout the enst-
ing which improves the heat conductivity to such
extent that the cross-zectional ares or thickness
of the piston head may be reduced to substan-
tially that reguired to carry the structural Ioad
upon the head. Inasmuch as this material has
& tensile strength of approximately 100,000
pounds per square inch a comparatively thin pis-
ton head, mnuch thinner than required with cast
iron pistons, is sufficient to carry the stresses im-
posed on same, and due to the improved heat
conductivity, pre-lgnition does not occur. Ex-
cellent resulis with no pre-ignition have been oh-
tained using a three inch diameter piston having

2,092,283

& head thickness of only .090°" and operating at
6.5 atmospheres of compression: wheress, when
an ordinary cast lron piston is used, the plston
head must be several times this thickness to give
the necessary structural strength. If an ordinary
steel piston s used, over 50% Increass in head
thickness must be provided to prevent pre-fgni-
tion, due to the lower heat conductivity of steel,

A further advantage obtalned with my ime
proved alloy Is that the coefficient of friction with
& cast iron eylinder is considerably less than the
co-efflcient of friction between cast iron and enst
iron and considerably less than the co-effclent
of aluminum on ecast iron, Consequently, less
wear results on the piston walls and less heat is
develeped to cause the destruction of the oil
film between the plston and the eylinder.

Some changes may be made in the composition
and heat treatment of my improved alloy with-
out departing from the spirlt of my invention,
and It 15 my intention to cover by my claim, such
changes as may reasonably be imeluded within
the scope thereof,

I elaim as my Invention:

A composition especially adapted to construet-
l.nigs] internal-combistion engine pistons, com-
prising,

Coarben. . 140-1.90 per cent
Manganese____________..__._ 80-1.10 per cent
SulphWr e oo . 12— .16 per cent
Bllicon e _______ 80-110 peér cent
Copper. e ____ 150-2.00 per cent
Phosphorus.___________.._ .. A2 (max.)
FE o RN - 1 11 . -

RUSSELL H. McCARROLL,
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20 Claims.

This invention relates to improvements in con-
tro¥ of tractor-drawn agrieultural implements,
and more especially to tractors having a pres-
gure fluid power-operated control unit for auto-
matically controlling the depth of the Implement
and/or for ralsing and lowering of the implement
in a manner similar to the power unit deseribed
in my prior patent specification No. 1,687,719.

It has been found that when an Implement is
attached to a tractor as a unit and controlled
for depth regulation by fuid pressure means, the
operating fluld tends to become overbested and
aerated if It has to be pumped continuously and
controlled under pressure,

To aovercome this diffieulty an oblect of the in-
vention is to provide that the fluid is controlled
on the suction side of the pump and so that the
supply can be varied, cut off or discharged in
accordance with requirements for automatically
keeping the implement at a regular depth and/or
also for raising and lowering the implement,

A further object is to effect the control by a
vilve the length of which, and the distance be-
tween the suction port or ports and the release
port or porks, are so arranged as to provide that
both suction and release ports may be covered
at the zame time, whereby movement of the fluid
can be prevented in either direction. The pe-
riod when the valve covers both ports is what 1
term the “dead point” or mid-position.

When the implement iz operated in the ground
at a predetermined depth which has been fixed
by manual control means, the valve remains on
the “dead point” until changed from it by a varia-
tion in the draft, Por example, if the implement
wore to g0 deeper the draft would be increased.
This would open the suction ports and allow fluid
into the pump. The implement would then be
automatieally ralsed bo the predetermined depth
and the valve would then automatically reiurn to
the “dead point™. Similarly, if the draft on the
implement were reduced due to its becoming
shallower in the ground, the mechanism would
work in the opposite way by the uncovering of
the release ports and allowing the implement to
return to the predetermined depth, the walve
ngain being automatically moved o the dead
point. Thus automatic control is effected with-
out continuously pumping fluid under pressure, so
that overheating and aerating are avolded.

It has been found that in operation some imple-

ments are inclined to move the fluld control valve’

mare than necessary. A further object Is to pro-
vide damping means on the valve so as to slow or
reduce ihese movements, and so seve excessive
wear on the valve and its controlling mechanism
and on the pump,

To prevent damage to the mechanism for op-
erating the control valve, a further object iz to
provide safety means between the valve and the

27, 1937, Serial No. 122,609
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control lever worked by the operator. If the
operator unduly forces the control lever the safety
mezns, for example, a shock-absorbing spring
will prevent any excessive load being imposed
upon the méchanism or the valve,

An implement such as hereinbefore referred to
is usually transporied on the tractor by relsing
it to a predefermined height above the ground.
A further object iz to provide automatic means
connected with the mechanism for cutting off the
fuid supply to the pump, 50 that when the imple-
ment reaches the predetermined height It will
attomatically stop ascending, This may be done,
for example, by arrgnging that when a ram
piston, which operates the raizsing mechanism,
reaches a predefermined position it will come into
engagement with control mechanizm for the
fisid valve and the valve will be moved to the
“dead point” where the Suld supply is cut off,

In a preferred arrangement oil is drawn from
a tank or samp by a suitable form of pump and
in the pipe lne leading to the suction side of
the pump, I provide a piston valve, in a suitable
valve chamber, for controlling the oil, the move-
ments of the sald plston valve being controlled by
a hand lever convenient to the operator on the
tractor, and also automatically controlled by
variations of draft on the implement, the hand
lever, when required, working independently of
the automatic control and also, when required,
serving to regulate the automatle control of the
implement. ©Omn the pressutre or ram side of the
pump I provide a port or passage connesting
with the aforesald valve chamber so that when
the valve is moved, either by hand or automati-
cally, to a predetermined position, this port will
be uncoversd and allow the fluid to flow back
again to the sump or tank. When the pump is
in operation and the fluid has passed the pump, it
is led to & ram chamber to operate the ram by
mezns of which the Implement is operated, or
controlled. Thus continual pumping and conse-

-~ quent overheating and aeration of the ofl is avold-
ed owing to the control being on the suction
side of the pump.

The invention will now be deseribed by way of
example only with reference to a specific embodi-
ment thereof as shown on the accompanying
drawings whereln:—

Fig. 1 15 a part longitudinal sectional elevation
of the rear portion of a tractor having means
provided for hydraulic eontrol of an implement
attached to the tractor, the implement being
shown in the raised position,

Fig. 2 is a view parily in section looking In the
direction of the arrow X, Fig. 1 with the resr
axle and crown gear housing removed.

Fig. 3 is a view looking in the direction of the
arrow ¥, Fig. 1 with the tractor casing removed

. &t the joint &
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Pg. 4 is & sectional detail elevation of the hy-
draulic pump and control valve.

Fig. 5 iz & front elevation, cne half in sectlon,
of the hydraulic pump and showing the control
valve and connection thereto.

Fig. § i3 a sectional view Lo a larger scale, on
the line VI—VI, Fig. 4.

Pig. T is a sectional view, to a larger scale, on
the Hne VII—VII, Fig. 4.

Plg. 8 Is part sectional plan of the ram eylinder
showing the arrangement of the safety valve,

Referring to the drawings: —

. In the example shown in the drawings, | de-
notes the rear portion of the tractor casing, 2
the rear wheels of the tractor, ¥ the rear axle of

-the tractor, 4 denotes the implement and § and

§ respectively denote the upper and lower link
connection between the tractor and the imple-
ment, which, in this particular example, Is a
cultivator. * Obviously this may be replaced by
any other implement as the occasion demands,
On the tractor and located in front of the rear
axle as shown in Flg. 1, s a hydraullc ram T,
which includes the cylinder T° and the piston of
which 1z plvotally connected to the connecting
rod 1+ which, in turn, is pivotally connected at 10
to the arm #* mounted on the ram shaft 8. Con-
nected to the sheft 8 are two lift arms § which,
in turn, are connected by two lift rods 18 to the
lower links & connecting the frame d* of the
implement 4 with the tractor, the implement 4
being shown in the raised position. Al is drawn
from & tank or sump |1 by & pump (2 which, ta-
gether with the ram connected to it by the plpe
12, copstitutes a pressure-fAuld confrel unit or
assembly referred to in the clalms as & “unit"
for convenlence, the pump belng continuously
driven by the tractor englne while the engine is
running, Detalls of this pump are shown at
Figs. 4 and 5. It 15 a four-cylinder unit with
two palrs of horizontally-opposed cylinders 37.
Each pair of pistons 38 projects from the two
ends of & square frame 3% embracing a sliding
block #8, the reciprocating motion for the blocks
48 being obtained from eccentrics 41 mounted on
the driving shaft 42. The two eccentrics 41 are
set at right angles as can be seen from Flg. 4,
so that the four pistons 38 operate successively
glving & suficlently regular flow to the oll to pre-
vent any perceptible Irregularity in the WML of
the tool frame. The delivery valves 33 are
mounted vertically above the suction valves 43, as
ghown to the left in Pig. 5. Prom the chambers
44 above the dellvery walves 33, the oll Is taken
through sloping branch passages 4§ to the un-
derside of the ball valve 14, shown balow the de-
livery outlet 4§ In Fig. 4, to which outlet the pipe
21 is connected. When the pump iz In operation,
the ball valve is lifted, and the oil has two pos-
sible paths, one belng through the delivery out-
let 48 to the pipe 22 and the ram cylinder T,
and the other through the by-pass passage 36 to
& circular space 38 embracing the sleeve of the
piston control valve I4. This sleeve iz drilled
as at 23 to give s restricted release port opening
into the sleeve centre space, the restriction limit-
ing the speed of lowering the implement as later
described. The plston valve 14 15 provided in the
passage |3 which leads to the suctlon side of the
pump, This valve 4 Is for controlling the ad-
mission of oll, its movements belng controlled by
a hand lever (B, (Fig. 1), convenlent to the op-
erator, on the tractor, The hand lever 1§ is con-
nected with the piston valve 14 as follows:—
Itz lower end I6* s mounted on & shaft car-

" 2,118,180

rying & erank |8, the other end of which is pivot-
ally connected to the top end of & lever IT. The
lower end 17* of the lever 7 ls connected with
a rod or wire I8 which, In turn, is connected at
its opposite end to a spring loaded lever 19, piv-
oted at 19, and forked at itz end 19® to engage
the head of the valve I4. Movement of the hand
lever |6 in the direction of the arrow shown in
Fig. 1 will move the end I T* of the lever I7T around
s fulerum 20, the lever belng kept in contact with
the fulerum 28 by the spring 14 (Fig, 4) which iz
provided on one end of the valve I4; such move-
ment of the hand lever caualng the valve 4 to
move in. the direction of the arrow in Plig, 4.
The spring (#* also serves to keep loossness out
of the mechanism and serves to take up any wear
that may arise. Movement of the hand lever 18
in the opposite direction will reverse the move-
ment of the valve. _

The implement 4, as previously stated, is plv-
otally connected to the upper and lower links §
and § by means of Iis frame #%. The upper link
§ iz connected at iis end §* with a rocker 34 piv-
oted at M* to the back of the tractor. The
rocker M 1s plvotally connected to a rod 28 on
which is mounted & heavy compression spring 8.
The rod 2§ is pivotally connected at its oppo-
site end to a lever 26 which is pivoted at its up-
per end 26 to the tractor casing and at its lower
end to & rod 27 on which is fastened the Mileriam
20, previously referred to. Beyond the fulcrum
10 the fromt end of the zaild rod Is slidably sup-
ported in m bearing 28. The rod 2T passes
through & slot in the lever I7.

Ag regards the manual control of the imple-
ment the arrangement Iz as follows;—

When the hand lever 1§ s mowved from the
vertical pasition In the direction of the arrow in
Fig. 1 the lever IT i3 moved anti-clockwise about
the fulerum 20, moving the rod or wire 18 to the
right, which In turn operates the articulated le-
ver |18 thereby moving the valve I4 to the left
(Fig. 4) and uncovering the release ports 23 and
allowing the oil to escape from the ram cylinder
T1¢ at & slow rate. The piston thus moves slowly
into the cylinder 1 under the weight of the
implement, which drops gently to the ground
and, as a result of the draft which Is then im-
posed on the Implement, it tends to turn in an
anti-clockwise direction about the pivotal con-
nection of the frame 4% This tendency Is re-
slsted by the spring 29 which is compressed by

" the rod 2§ moving to the left, swinging the lever

28 and causing the rod 1T with the fulcrum 30
thereon to swing to the left by its connection to
the link I8. This return movement of the lever
i 11 allows the valve |4 to move to the right and
to cover the release ports 23 without moving the
hand lever I§ from the position to which it was
moved by hand. When the implement reaches
the desired depth the valve Id covers the ports 21
and 28, and it wiil be seen that the depth is reg-
ulated by the position of the lever I8,
Adjustment of the hand lever |§ from the po=
sition shown in Pig. 1 (the raised position) moves
the top of lever 1T to the left and the imple-
ment s lowered as above described. This low-
ering movement continues until the fulerum 28
has been moved sufficiently far to the left to al-
low the valve |4 to close the ports 1% and arrest
the lowering movemnent of the implement. Thius
the further the lever 17 is moved to the left by
the hand lever 15, the further will the imple-
ment be lowered before there has been sufficlent

0
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movement of the fulorum to arrest the lower-
ing movement.

To ralse the Implement, the hand lever 1§ is
moved back to the vertical position, the bottom
end of the lever 17 being moved to the left, there-
by moving the rod or wire |8 and lever 19 so
that the valve 4 s moved to the right and un-
covers the ports 21, which are the inlet ports of
the pump, sllowing oil to flow to the pump which,
operating through the ram and linkage 8%, 8, 8,
I8 and 6, raises the Implement. As the imple-
ment rises, the rod 23 (due o the removal of the
draft on the Implement} is moved by the spring
29 to the right, thereby swinging the lower end
of the lever 2§ to the right which In turn moves
the rod 27 and fulerum 20 thereon, to the right,
bringing the lever 1T to the right therewith,
which, cperating through the rod or wire 18 and
lever 19 moves the valve to the left, so that, when
the implement iz fully raised, the valve |4 covers
the ports 21 snd 23, cutting off the supply of oil
to the pump and cultfing off the escape of oll
from the pump and keeping the Implement in
the raized position,

I will now describe the action of the automatic
control;—Firstly, the control lever I5 i3 set fo
give the desired predetermined depth of cut in
the ground. As long as the Implement 15 work-
ing. and the draft on the Implement remalins the
same, the compression load on the spring 29 will
be constant, it being understood that, in opera-
tion, the links § and 6 are respectively in com-
pression and tension. Under these conditions
the valve |4 will remain on the “dead polnt”,
that is, with the ports 21 and 23 closed. This po-

-gition of the valve i4 is shown at Fig. 4, no move-

ment of the oil taking place in elther direction
and consequently no movement of the ram tak-
ing place in elther directlon.

If, however, the implement 4 is subjected to
an Increase in draft due, for example, to the front
wheels of the tractor rising on a height and piteh-
ing the implement more deeply into the ground,
such inerease will instantaneously be transmit-
ted to the rod 25 causing an inerease in the com-
presslon thereon, which in turn, will causs the
rod to compress the spring 29 further. At the
same time the lever 26 will be moved about its
pivot 26* with a resultant movement of the rod
27 and the fulcrum 20 thereby permitting the
Iever 1T to move to the left in Fig, 1, that is,
forwardly under the action of the spring 4s
on the valve (4. This forward movement of the
lever 17, through the rod 18 will cause a corre-
sponding movemnent of the spring loaded lever 18
which will allow the spring (4* to move the valye
14 rearwardly thus uncovering the suction porks 21
so that oil will be admitted to the pump 12 which
then pumps the ofl to the ram cylinder T¢ which
will be moved outwardly and will ralse the im-
plement in the manner already described.
When the implement has been raised to a point
where the draft thereon again reaches the pre-
determined amount, to give the necessary depth
of cut, the spring 28 rezcts and brings the valve
I8 back again to the dead point with both the
ports 21 and 23 closed.

If the implement be subjected to a reduction
in draft, due for example, to the front wheels of
the traction dropping into a hollow and go raizing
the implement relatively to the ground and thus
making it cut too shallow, the action upon the
spring 29 will be reversed and the valve 14 will
be moved in & forward direction. This will open

the restricted release ports 23, will allow ofl -

3

to flow back from the ram cylinder T and will
allow the implement to fall back to the predeter-
mined depth of cut. When the predetermined
depth has been reached the control valve |4 will
again come back to the dead point under the ae-
tion of the imgressed draft as previously de-
seribed.,

It will be noted that control of the ol to the
Pump 12, which supplies the oil under pressire
to the ram cylinder, iz arranged on the suction
dide of the pump. The pump i3 operating con-
tinuwously while the fractor is in motion but fuid
Is only admitted to the suction side of the pump
When conditions require that the implement is
to be raised on the tractor. It will thus be seen
that the pump iz only in effective operation when
ofl Is actually required to be pumped to the ram
cylinder and thus continuous pumping of the ail
iz avolded, and also any excessive heating and

agration of the ofll. When the implement is op--

erated in the ground at a predetermined depth,
which haz been fixed by the control lever, the
valve remains on the dead point until changed
from it by variation in the draft or by the operator
when he wishes to raise the implement on the
tractor,

Under some conditions of operation and in op-
erating some implements there may be an fn-
elination to move the oil contrel valve more than
necessary and thus cause unnecessary pumping
of the oll. To avold this, T provide damping
means in connection with the control valve, For
example, I provide, as shown at Pig. 4 a cylinder
or dash-pot in which the end 18% of the valve |4
acts as a plston, and by providing & very small
aperture 30* st the end of the cylinder 30 and
trapping oil in the cylinder 30, the piston end
14% will by its movement, either draw oil into, or
foree oil out of, the cylinder 30 through the small
hole 30* with the result that a damping ac-
tion is given to the valve,

To prevent damage to the mechanism for oper-
?ﬂn: thepﬁtrul \rla;'.re I ;:u.a.].r make the lever 19
n two ons ®, 199, hinged together as
shown in the detail at Figs. 5 and 5. This lever
is of course situated between the valve |4 and
the ¢ontrol rod 17, a spring 3§ serving normally
to hold together the two portlons of the lever 19
as shown in Fig. 5 The arrangement 15 such
that if the operator unduly forces the control,
the jointed lever 19, which can only transmit &
certain load (depending on the strength of the
spring 31) will, when itz load Is exceeded, per-
mit of the control lever 1§ being moved to the
Tull extent of its travel without damaging the
control valve or its mechanism, the excess move-
ment or foree applied simply cauvsing the por-
tion 19* fo pivet and stretch the spring 31.

An implement such as hereinbefore deseribed
iz psuaily transported on a tractor by raising
it to o predetermined height above the ground,
I provide automatic means connected with the
méchanism hereinbefore described for cutting
off the supply of fluid to the pump 12 so that
when the implement has been ralsed to a prede-
termined height it will automatically stop ascend-
ing. In the example shown thiz is accomplished
in the following manner:— ’

When the implement. § i raised by the mecha-
nism hereinbefore deseribed and shown In the
drawings, the rem piston, in moving rearwardly,
that is, outwardly, contacts with a projection 170
on the lever 1T (Fig. 2) and in continuing its
movernent it moves the lever |7 rearwardly, giv-
ing a corresponding movement to the valve con-
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trol rod I8 and lever |9 and so moving the valve
i4 to cause it to come to the dead polnt and
close off the supply of oil to the pump. Thus
when the implement is belng transported no fiuid
is belng pumped, which again provides the de-
sired result that the oll is not belng continuously
moved by the pump and thereby avolding heat-
ing and aerating as previously mentioned,

A safety valve may if desired be provided some-
where on the plpe line 22 between the pump and
the ram c¥linder 7° or on the ram cylinder
itself, the spring loaded valve 32 shown in Flgs.
1 and 8 on the ram cylinder Tt serves {o protect
the system from excessive pressures, the valve be-
ing opened by the end of the rod 27T abutting
ggainst it, as for example, when the implement
sgtrikes an ohstruction.

I elaim:—

1, A tractor having means for the attachment
of an agricultural implement and a pressure-fluid
control unit, including a pump, for raising and
lowering the implement with reference to the
tractor and valve means on the suctlon side of
satd pump whereby the operation of the unit 1s
effected by controlling the admission of operat-
ing Auid to the pump.

2. A tractor having means for the attachment
of an agricultural implement and having a pres-
gure-flufd control unit, ineluding a pump, for
ralsing and lowering the implement with refer-
ence to the tractor, valve means on the suction
side of zald pump whereby operation of the unit
is effected by controlling the admission of operat-
ing Auid to the pump and manual control means
for sald valve means.

3. A tractor having means for the attachment
of an agricultural implement and having & pres-
sure-fluid eontrol unit, including a pump, for
ralsing and lowering the implement with refer-
ence to the tractor, valve means on the suctlon
slde of zaid pump whereby operation of the
unit is effected by controlling the admission of
operating fluid to the pump, manual control
means for seid valve mesans, snd means for
automatically controlllng said valve means in ac-
cordance with the draft on the implement.

4, A tractor having means for the attachment
of an agricultural implement and having & pres-
sure=fluld control unit, including & pump for
ralsing and lowerlng the implement with refer-
ence to the tractor, valve means on the suction
side of sald pump whereby operation of the unit
is effected by controlling the admission of oper-
ating Auid to the pump and means for automati-
cally controlling sald valve means in accordance
with the draft on the implement.

6. A tractor comprising means Tor the attach-
ment of an agriculiural implement and a4 pres-
sure-fluid control unit for raising and lowering
the implement with reference to the tractor, said
ynit comprising & fluld pump, a pressure-fluld
operable device connected to the pump, means
for driving the pump from the tractor-propelling
means, valve means on the suction side of the
pump for controlling the admisslon of flutd to
the pump, manual control means for the valve
means and means for automatically controlling
sid valve means in accordance with the draft
on the implement.

6. In a pressure-fluid comtrod unit for rais-
ing and lowering an agricultural implement with
reference to A tractor and which includes a
pump; valve means for the pump comprising a

- piston walve, an inlet or suctlon port and an

outlet port spaced therefrom, the valve being
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of such length that when it is in its mid-position
or “dead point" It covers both said ports; and
control means for moving said valve to one oc
other side to raise or lower the Implement.

7. For a tractor for agricultural implements,
a pump for supplying a pressure fuld for con-
trolling the height of the implement with refer-
ence to the tractor, comprising means for driv-
ing the pump from the tractor-propelling means
and valve means on the [nlet side of the pump
for controlling the admission of fluld to the
pump and thus the operative effect of the pump
on the Implement.

8, In a tractor having mesns for the attach-
ment of an agricultural implement and having
a pressure-fluld control unit, including & pump,
for ralsing and lowering the implement with
reference to the tractor; valve means on the suc-
tion side of sald pump whereby operation of
the unit is controlled by controlling the admission
of operating fluld to the pump, manual control
means for sald valve means, and means for damp-
ing the movement of said valve means,

9. In a pressure-fluld control undt for raising
and lowering an agricultural implement with
reference to a tractor and which includes a pump:
valve means for the pump comprising a plston
valve, an inlet or suction port and an outlet
port spaced from the inlat port, the valve being
of such length that when it Is in lts mid-position
or “dead polmt™ it covers both said ports, and
a dash pot for damping the movement of the
piston valve,

10. Tn & trector having mesns for the attach-
ment of an agricultural Implement and & pres-
sure-fluld control unit, Including a pump, for
raising and lowering the Implement with refer-
ence to the tractor; valve means on the suetlon
side of =sald pump whereby the position of the
implement s controlled by controlling the admis-
slon of operating Muid to the pump and pressure-
operable safety valve means onm the delivery side
of sald pump.

11. A tractor adapted for the attachment of an
agricultural implement and having & pressure-
fluid control unit, including a pump, for raising
and lowering the implement with reference to
the tractor, valve means on the suction side of
sald pump whereby operation of the unit is ef-
fected by controlilng the admission of operating
fluld to the pump, manual control means for sald
valve means, and a lost motion, safety means in
sald manual ecntrol means,

12, In & tractor having means for the attach-
ment of an agricultural implement and & pres-
sare-fluid confrol unit, including a pump, for
raiging and lowering the implement with refer-
ence o the tractor; valve means on the suction
side of said pump whereby the implement-con-
trolling effect of the unit iz controlled by con-
trofling the admission of operating fluid to the
pump, and means for eutting off the supply of
fluid to the pump when the implement has been
raised to a predetermined height.

13. In & tractor having means for the attach-
ment of an agricultural implement and having
& pressure-fluld control unit, including & pump,
for ralsing and lowering the Implement with
reference to the tractor; valve means at the suc-
tion side of said pump whereby operation of the
unit 1s effected by controlling the admission of
operating fluld to the -Ump, manual control
means for sald valve means, means for damping
the movement of said valve means and a pres-

T8
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sure-pperable safety walve on the delivery side
of sald pump.

14. A tractor adapted for the attachment of
an agricultural implement and having a pres-
stre-fluid control unit, including a pump, for
raising and lowering the lmplement with refer-
ence tp the tractor, valve means on the suction
side of sald pump whereby the position of the
implement is controlled by controlling the admis-
slon of eperating fluid to the pump, o manual
and automatic control for said valve means, a
lost motlon safety means in sald control and a
pressure-operable safely valve means on the de-
livery side of said pump,

15. In a tractor having means for the attach-
ment of an agricultural implement And & pres-
sure-fluld control unit, including a pump, for
raising and lowering the Implement with refer-
ence to the tractor; valve means at the suction
slde of said pump whereby the operation of the
unit is effected by controlling the admission of
operating fluld to the pump, pressure-operabls
safety valve means on the delivery side of seid
pump and means for cutting off the supply of
fluid to the pump when the implement has been
raised to s predetermined height,

16. A tractor having means for the attach-
ment of an agricultural fmplement and having
a pressture-fluid control unit, inchuding a pump,
for raigsing and lowering the implement with
reference to the tractor, valve means on the sge-

operable safety valve means on the delivery side
pump and means for cutting off the sup-
to the pump when the implement
raised to & predetermined height.

A tractor having means for the attach-
of an agriculiural implement, a pressure-
control unit for ralsing or lowering the im-
plement with reference to the trastor and eom-
prising a fluld pump, means for driving same

implement, a plston valve co-operating with ad-
misslon and relemse ports for the pump and of
such length that in it mid-position it covers
said poris, A manual control for said valve and
an sutomatic control therefor including a mem-
ber operated by the draft on the implement act-
ing against resistant means, the valve being re-
turned to its mid-position when sald pressure-
operable device 18 get in operation due to dis-
placement of the valve to one or other side of
sald mid-position. ’

18. A tractor having means for the attach-
ment of an agricultural implement, a pressure-
fuid control unit for ralsing or lowering the im-
plement with reference to the tractor and com-
prising an oll pump, means for driving same from
the tractor-propelling means, a ram devies hay-
ing a fluld connection with the pump and a
mechanical connection with the implement, a
piston valve co-operating with admission and
release ports for the pump and of such length
that In its mid-position it eovers said ports, &
mannal eontrol for sald valve and an sutomatle
control therefor operated agsinst the action of
registant means by the draft on the implement,
» “foating lever” operatively connected at spaced

5

polnts to the manual control and to the valve,
& fulerum movable In accordance with the draft
on the implement against the action of sald re-
sistant means and*adapted to co-operate with
sald lever, the arrangement being that when the
point of the lever operatively connected to the
valve iz moved to shift the valve from its mid-
position, the resultant movement of the Imple-
ment by said device causes & varlation in draft
which moves the fulcrum in such direction that
sald point of the lever is returned to the posi-
tlon corresponding to the mid-position of the
valve which again closes the admission and re-
lease ports, ;

18, A tractor having means for the attach-
ment of an agricultural implement, a pressure-
fluid control unit for raizsing or lowering the im-
plement with reference to the tractor and com-
prising an ofl pump, means for driving same from
the tractor-propelling means, & ram device hav-
ing a fluid connection with the pump and &
mechanieal connection with the implement, o
piston valve co-operating with admission and
release ports for the pump and of such lemgth
that in its mid-position It covers sald ports, &
manual control for sald valve inciuding a lever
consisting of two pivolally connected parts nor-
mally retained in s predetermined angular posi-
tion by spring means and an automatic contral
for the valve operated against the actlion of re-
sistant means by the draft on the implement, s
“floating lever” operatively connected at spaced
points to the manual control and to the valve, a
fulerum movable In accordance with the draft
on the implement against the action of said re-
sistant means and adapted to co-operate with
&aid lever, the arrangement being that when the
point of the lever operatively conmected to the
walve is moved to shift the valve from its mid-
position, the resultant movement of the impla-
medtt by sald device causes a varfation in draft
which moves the fulerum in such direction that
sald polnt of the lever is returned to the position
corresponding to the mid-position of the valve
which again closes the admission and release
ports, .

20, A tractor having an agricultural imple-
ment pivotally attached by links and comprising
spring means for resisting movement of the im-
plement due to the draft thereon and & fulerum
movable in accordance with the displacement of
sald spring and comprising an ofl pressure power
unit including a pump driven by the tractor pro-
pelling means, 3 plston and evlinder device hy-
draullcally connected to sald pump and mechani-
cally connected to sald links, a pressure operable
safety valve connected to the discharge slde of
the pump and a piston valve at the admission side
af the pump adapted in its mid-position to cover
pump admission and release ports and comtrol
means for said valve comprising a manually oper-
able handle connected to one‘end of a “Aoating
lever” connected at its other end to the piston
valve through a lever consisting of two pivotally
connected parts retained in a predetermined
angular position by spring means, said movable
fulerum being adapted to co-operate with sald
“floating lever™ so that operation of the piston
doevice has for effect to return the piston valve
to its mid-position, and sald piston having abut-
ment means adapted to return the plston valve
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to its mid-position when the implement has beeny —

ralsed to a predetermined height on the tractor.
HENRY GEORGE FERGUBON.
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This invention relates to improvements in the
control of tractor-drawn egricultural implements
and more especially to tractors having s power-
operated control unit for antomatienily con-

& trolling the depth regulation of the implement
as deseribed in my prior patent specification No,
1,687,719,

When an implement is carried as o unit on
the tractor as described in my prior patent speci-
fieation No. 1687719, difficulty iz encountered
due to the fact that when the implement strikes
an ohstruction such as a root or a rock, the in-
creased draft on the Implement puts the power
means automatically into operation tending to
15 raise the implement -out of the ground. The
tendency then iz for the implement to be raised
out of the ground altogether but it may be so
caught underneath a ledge of rock or under a
root that it cannot rise. Great downward pres-
sure will therefore be put on the rear wheels of
the tractor, which will tend to give them in-
creased fractiom and LfE the fromt wheels of
the tractor off the ground. Thus either the im-
plement or the attachment means may be broken
a5 or the front of the tractor may be raised off the
ground and turned over backwnards, possibly
causing a fatal accident,

To overcome these diMiculties in accordance
with an object of the invention I provide means
wherehy an excess of draft on the Implement duos,
for example, to striking an obstroction, causes
the power unit to be automatically put out of
effective operation.

For example, in the case of a fluid pressure
g5 control unlt for controlling the implement an

object of the invention is to provide that an ex-
cess of movement in the pump wvalve, caused
by striking the obstruction, will move the valve

- 50 far that the release ports will be unecvered
4n 8nd allow the fluid to escape, thus automatically

releasing the lifting pressure,

A further object is to provide a pressure-
operable safety valve on the delivery side of the
pump. This safety valve may serve the two-fold

45 purpese of act'ng as a sefety valve in the ordi-
nary way to prevent excessive pressures and it
may also be operakble by the implement so that
under excessive drafl such as is caused when
striking an ohetruction, the safety valve will be

gy opened and the pressure released as in the case
of the above mentioned valve which uncovers the
réleaze ports. Thereupon the weight on the
rear wheels of the tractor will be automatically
reduced, due to the weight of the implement be-
55 ing taken off the tractor and due to the fact
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that the power-opersted control unit is no longer
endeavoring to raise the implement. This re-
duces the tractive effort and the wheols spin or
slip on the ground, thus aveiding damage Lo the
implement or connections or danger to the oper- 5
ator through the (factor turning over rear-
wardly.

The invention will now be described, but by
way of example only, with reference to & spe-
cific embodiment thereof as shown on the ac- 10
companying drawings wheregin:—

Fig. 115 a part longitudinal sectional elevation
of the rear portion of a tractor having means
provided for hydranlic conteol of an implement
attached to the tractor, the implement being In 15
the ralsed posilion,

Fig. 2 is a view partly in section leeking in the
direction of the arrow X Pig. 1 with the rear
axle and crown gesr housing removed,

Fig. 3 15 a view looking in the direction of the 20
armow Y, Fig. 1, with the tractor casing removed

“at the jolnt Z.

Fig. 4 is s sectional view of the hydraulic con-
trol valve and showing its relation to the pump.

Big. 5 is a front clevation of the hydraulic o5
pamp and shows the control valve and connec-
tions thereto.

Fig. 5a is a side elevation of a portion of the
lever shown in Fig. 5.

Hs.ﬂisaaecﬁnnalﬁewmth&ﬂnﬂﬂ—ﬂ,m
Fig, 4.
mﬁg_ T iz a sectional view on the line VITI—VTT,

. 4

Fig. 8 is a part sectional plan view of the ram
cylinder showing the arrangement of the safety 15
valve and its operating mechanism.

Referring to the drawings:—

In the example shown in the drawings, |
denotes the rear portion of the tractor casing,
2 the rear wheels of the tractor, 3 the rear axle 40
of the fractor, 4 denotes the implement and §
and § respectively denote the upper and lower
link connections between the tractor and the
implement which, in this particilar examgple, is
a cultivator. Obviously thiz may be replaced by 45
any other implement sz the occasion demands.

On the tractor and located in fromt of the
rear axle, as shown in Fig. 1, 3 iz an hydranlic
ram 7, which includes the cylinders Te and the
piston of which is pivotally connected fo the con- 54
necting rod Ta which, in turn, is pivotally con-
nected at Th to the arm 8z on the ram shaft 8,
Connected to the shaft 8 are two lft arms 9
which, in turn, are connected by two lift rods
10 to the two lower links 8 connecting the frame g5
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da of the implement 4 with the tractor, the im-
plement 4 being shown in the raised position.
01l is drawn from & tank or sump Il by & pump
i? which, together with the ram connected to
It by the pipe 22, constitutes s power-operated
control unit or assembly referred to as a “unit”
in the claims for convenlence, the pump belng
continuously driven by the tractor engine while
the engine is running. The pump 18 shown at
Figs. 4 and 5 and 1t 12 described more specifically
in my co-pending application Number 122,600
filed on the 27th of January 1937, In operatlon
the pump delivers ofl to the underside of the
ball valve 34, shown below the dellvery outlet in
M!,Mwmmuuﬂalmrﬂm!!hm
When thnpumphlnope‘mﬂnn.thehﬂ'rﬂﬂh
lifted, and the ofl has two possible paths, one
belng through the delivery outlet 48 to the pipe
17 and the ram cylinder Te, and the other through
the by-pase passage 3§ to B circular space 3§
embracing the sleeve of the piston control valve
|4, This sleeve is drilled as at 23 to give & re-
stricted releasse port opening into the sleeve
centre space, the restriction limiting the speed
of lowering the implement as ister described.
The plston valve 4 15 provided In the passage
13 which leads to the suction side of the pump.
This valye |4 iz for controlling the admission of
ofl, Its movements being controlled by a hand
lever |5, convenlent to the operator, on the
tractor, The hand lever I8 I connected with
the piston valve I4 as follows:—

Its lower end s mounted on & shaff (Bs car-
rying & crank I§, to the other end of which i=
pivoted the top end of a lever IT. The lower end
{Ta of the lever 17 15 connected with & rod or
wire I8 which, in turn, i& connected at iz op-
posite end to m spring loaded lever 19, pivoted
at 19a, and forked at its end (85 to engage the
head of the valve 4. Movement of the hand
lever |5 in the direction of the arrow shown in
Plg. 1 will move the end iTa of the lever IT around
g fulerum 10, the lever being kept in comtact

- with the fulerum 18 by the spring (da (Flg. 4
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which is provided on one end of the valve 14, sich
movement of the hand lever caualng the valve to
mowve In the direction of the arrow In Pg. 4. The
spring 18a also serves to keep looseness out of
the mechanism and serves to take up any Wear
that may srize. Movement of the hand lever
I§ in the opposite direction will reverse the
movement of the valve,

The implement 4, &s previously stated, la plv-
otally connected to the upper and lower lnks §
and § by means of its frame da. The upper link §
is connected at its end Bg with a rocker 24 plvoted
at 3a to the back of the tractor. The rocker 24
is pivotally connected to & rod 285 on which s
mounted a heavy compression epring 38, ‘The
rod 25 Iz pivotally connected at its opposite end
to a lever 28 which Is plvoted st itz upper end 28a
to the tractor casing and at its Jower end fo a rod
21 on which 15 fastened the fulerum 20, pre-
viously referred to. Beyond the fulerom 28 the
front end of the said rod iz slidably supported
in a bearing 28. The rod 27 passes through a slat
in the lever IT.

As regards the manual eontrol of the imple-
ment the arrangement 1s as follows:—

When the hand lever I6 iz moved from the
vertical position in the direction of the arrow In
Fig. 1, the lever 1T is moved antl-clockwise about
the fulerum 20, moving the rod or wire I8 to the
right, which in turn operates the articulsted lever
I8 thereby moving the valve 14 to the Ieft (Fig.
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4) and uncovering the release ports 33 and allow-
ing the ofl to escape from the ram cylinder Te
at.a slow rate. The piston thus moves slowly
into the cylinder T¢ under the influence of the
welght of the Implement which drops gently to
the ground, and as & result of the draft which is
then Imposed on the implement it tends to turn
in an anti-clockwise direction about the pivotal
connection of the frame da. This tendency is
resisted by the spring 29 which is compressed by
the rod 28 moving to the left, swinging the lever
2§ and causing the rod 27 with the fulerum 3§
thereon to swing to the left about its connection
to the Hok 1. This return movement of the
lever IT allows the valve |4 to move to the right
and to cover the release ports 23 without mov-
ing the hand lever 1% from the position to which
it was moved by hand. When the implement
reaches the desired depth the valve |4 covers the
ports 21 and 23, and it will be seen that the

depth is regulated by the position of the lever I§.,

Adjustment of the hand lever 18 from the posi-
tion shown in Flg. 1 (the ralsed position) moves
the top of lever 1T to the left and the implement
is lowered as above described. The lowering
movement continues until the fulerum 20 has
been moved sufficlently far to the left to allow
the valve 14 to close the ports 33 and arrest the
lowering movement of the Implement. Thus the
further the lever T Is moved o the left by the
hand lever 15 the further will the implement be
lowered before there has been sufficlent move-
ment of the fulcrum to arcest the lowerlng move-
ment.

To ralse the implement, the hand lever 1§ ia
moved back to the vertical position, the bottom
end of the lever 17 being moved to the keft, there=
by moving the rod or wire I8 and lever I8 so
that the valve |4 is moved to the right and un-
ecovers the ports 21 which are the inlet ports to
the pump, allowing oil to flow to the pump which,
operating through the ram and linkage 8a, 8, 8,
18 and 6, ralses the Implement. As the Imple-
ment rises, the member 2§ (due to the removal
of the draft on the implement) ls moved by the
spring 28 to the right, thereby swinging the lower
end of the lever 26 to the right which in turn
moves the rod 2T and fulerum 20 thereon, to the
right, bringing the lever IT to the right therewlth,
which, operating through the rod or wire 18 and
lever |9 moves the valve to the left, 3o that, when
the Implement is fully reised, the valve 4 covers
the ports 21 and 18, cutiing off the supply of ofl
to the pump and cutting off the eseape of oll from
the pump, and keeping the implement in the
ralzed posltion. »

I will now describe the action of the automatie
control:—Firstly, the control lever I§ is set to
glve the desired predetermined depth of cut In
the ground. As long as the implement Is work-
ing, and the draft on the Implement remains
the same, the compression load on the spring 19
will be constant, it being understood that, in
operation, the links § and 8 are respectively In
compression and tension. TUnder these condi-
tioms the valve |4 will remain on the “dead polnt”
or mid-position, that is, with the ports 21 and 23
closed. This position of the valve |4 15 shown at
Fig. 4, no movement of the oll taking place in
elther direction and consequently no movement
of the ram taking place in either direction.

If, however, the Implement 4 is subjected to an
inerease in draft due, for example, to the front
wheels of the tractor rising on a height and
pitching the implement more deeply into the
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ground, such ineremse will instantaneously be
transmitted to the rod 25, causing an increase
in the pressure thereon, which, in turn, will eause
the rod to compress the spring 28 further. At
the same time the lever 26 will be moved about
itz plvot 28z with & resultant movement of the
rod 21 and the fulerum 20 thereby permitting
the lever 17 to move to the left in Fig, 1, that Is,
forwardly under the action of the spring ida
on the valve (4. This forward movement of
the lever IT through the rod 18 will cause a cor-
responding movement of the spring loaded lever
13 which will allow the spring léa to move the
valve I4 rearwardly thus uneovering the suction
ports ¥l so that ofl will be admitted to the pump
12, which then will pump the oil to the ram
cylinder Te and the ram plston will be moved
outwardly and will raise the implement in the
manner alrerdy described. "When the Imple-
ment has been raised to a point where the draft
thereon again reaches the predetermined amount,
to glve the necessary depth of cut, the spring
2% reacts and brings the valve 14 back again to
the “dead polni™ with both ports 21 and 23
closed.

If the iImplement be subjected to a reduction
in draft, due, for example, to the front wheels
of the tractor dropping into a hollow and so
ralsing the implement relatively to the ground
and thus making it cut too shallow, the acetion
upon the spring 29 will be reversed and the
valve I will be moved In a forward direction.,
Thiz will open the restricted release ports 23,
allow odl to flow back from the ram cylnder and

i allow the implement to fall back to the prede-

termined depth of cut. When the predetermined
depth has been reached the control valve 04
will come back again to the “dead polnt" under
the aection of the increased draft as previously
deseribed.

When the pround engaging part 4b of the
Implement strikes an obstruction such as a root
of a rock, the increased draft on the implement
will, rs previously described, put the hydraulic

5 pump 12 into operation, tending to raise the

implement out of the ground. The tendency
then Is for the Implement 4 to be raised out of
the ground altogether but it may be so caught
underneath & ledge of rock or under a root that
it eannot rise. Great pressure will therefore be
put upon the rear wheels 2 of the tractor tend-
ing to give them increased traction and lift the
front wheels of the tractor off the ground with
the disadvantages hereinbefore referred to.

These difficulties are overcome when the [m-
plement Is siibjected to an excess of draft, due
to such an obstruction, by providing that sn
excess of movement caused by excessive draft
and transmitted from the implement & through
the link § to the rod 25 against the action of the
spring 280 will cause ecorresponding excess of
movement of the lever 26, which excess of move-
ment will be communicated to the rod 27 and
=0 to the valve (8 as previously described.

The excess of movement of the valve 4 in a
direction opposite to the arrow shown in Plg. 4
will carry the sald valve right back until it un-
covers the release ports 23, allowing the oil to
eseape from the ram cylinder thus automati-
cally putting the power device out of effective
operation. When the oil pressure has been thus
releazed the weight of the implement is no longer
carried on the tractor sinee it will no longer
have the support thereof. This reduction in
welght on the tractor wheels reduces the trac-

3

tion on the wheels 2 to the slipping point and
the wheels will spin harmlessly.

An alternative or additlonal means for pro-
ducing the desired result is shown in Flgs. 1
and 8. As before, the excess of draft produces
an excess of movement on the lever 2§ and a
corresponding excess of movement of the rod
21, the end 2Ta of this rod them comes Into
contact with the end 3la of the safely valve 32

- provided on the ram cylinder Te. The eafety

valve Is then opened and the ofl from the ram
cylinder Te is free to escape into the surround-
ing casing thus relleving the tractor of the
“welght of the implement with the results previ-
ously described,

Referring again to the example shown in the
drawings it may be stated that the safety valve
32 szerves & two-fold purposs, Tt acts, as de-
seribed to sutomaticnlly put the power deviee
out of effective operation when the implement
encounters an ohetruction and It also serves as
a safety valve in the ordinary way to prevent
excess of pressure in the system.
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A damping action on the contral valve 14 is

effected by & dosh pot 30 having a small aperture
30z snd which 15 adapted to receive the plston
14k formed on the valve i4.

Toe prevent damage to the mechanizm for
operating the control valve I mey make the
lever 19 in two sections i8¢ and 194 hinged to-
gether as shown In detail in Pipures 5 and Sa.
‘This lover 12 of course situated between the
valve 14 and the control rod (T, & spring 31 sery-
ing normally to hold together the two porbons
of the lever I8 as shown in Fig. g, The ar-
rangement s such that if the operator unduly
forces the control, the jointed Iever 19, which
can only transmit s certain load (depending
upon the strength of the spring 30y will, when
the Inad is excessive permit of the control lever
15 being moved to the full extent of its travel
without damaging the control valve or its mech-
anism, the exeess movement or force applied
simply causing the portlom %z to pivet and
stretch the spring 310,

An implement such as hereinbefore described
Is wsually transported on & tractor by raising it
to a predetermined height above the ground: I
provide automatic means eonnected with the
mechanism hereinbefore described for cutting off
the supply of fluld to the pump 12 s0 that when
the implement has been raised to a predeter-
mined height it will automatically stop ascend-
ing. In the example shown this is accomplizshed
in the following manner:—

When the implement 4 is raised by the mech-
anism herelnbefore deseribed and shown in the
drawings, the ram piston in moving rearwardly,
that is outwardly, contacts with & projection ITh
on the lever T (Flg. 2) and in continuing its
movement it moves the lever IT rearwardly, glv-
ing a corresponding movement to the valve con-
trol rod 18 and lever 18 and so moving the valve
14 to cause it to come to the “dead point™ and

25

30

40

cinse off the supply of oil to the pump. Thus, i3

when the implement i= being transported no
fluid iz being pumped.

I claim:— L

1. In a tractor having means for the attach-
ment of an agricultiiral implement and a power-
operated control unit for moving said implement
up and down with reference fo the tractor; means
for manually controfling =ald unit, and means
automatically rendered operable by the imple-
ment for putting said unit out of effective op-

o
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eration when there is an excess of draft on the

implement.

3: A tractor comprising means for the atiach-
ment of an agricultural implement, a unit em-
body.ng power means for moving sald implement
up and down with referenee to the-tractor and
means operable by the implement for putting sald
power means out of effective relationship with
the implement when there 1s an excess of draft
on the latter.

3, For a tractor having means for the attach-
ment of an agricultural implement and power
means for moving sald implement into and out
of active position with relation to the tracter,
mechanism for controlling said power means, and
g plurality of means for controlling the sald
mechanizm, one of the Inst safd means belng
itself controlled by the implement when there Is
an excess of draft on the latter, to render the

gald power means ineffective with relation to the

implement.

4. Tn a tractor having means for the attach-
ment of an agricultural implement and 8 power-
operated control unit comprising & pump and &
device operable by pressure fluld from the pump
for moving the implement up and down with
reference to the tractor; valve means operable

by the implement for relieving the fiuld pressune

on sald device when there Is an excess of draft
on the implement.

5. Tn & tractor having means for the attach-
ment of an agricultural implement and a power-
operated control unit comprising a pump and &
deviee operable by pressure fluld from the pump
for moving the implement up and down with
reference to the tractor; valve means on the de-
Hivery side of the pump and operable by the im-
plement for relieving the fluld pressure on sald
device when there is an excess of draft on the
implement.

6. Tn & tractor having means for the attach-
ment of an agricuitural implement and a power-
operated control unlt comprising a pump and a
deﬁeeuparnhlebypmreﬂmdfrmthnpmp
for moving the implement up and down with ref-
erence to the tractor; m piston valve, admission
and outlet ports for the pump so spaced that the
piston valve covers sald ports when in its mid-
position and means operatively connecting the
piston valve and the Implement so that when the
implement is subjected to an excess of draft the
piston valve is moved until the end thereof re-
mote from the outlet port has uncovered same.

7. For & tractor for drawing an agricultural
implement, s power-operated control unit hav-
ing mesns for operating same In accordance
with the draft on the implement to maintain the
latter at a predetermined depth of cut, sald
means being adapted to render sald unit inop-
grative when the implement 15 subjected to an ex-
cesslve draft. !

8. In & tractor having means for the attach-
ment of an agricultural implement and & power-
operated control unit comprising & pump and 8
device: operable by pressure fluld from the pump
for moving the implement up and down with
reference to the tractor; valve means operable
by the implement in accordance with the draft
thereon for relieving the fluld pressure on sald
device when the implement Is subjected to an
excesgive draft and s pressure-cperable safety
valve in the comtrol umit to protect same from
excessive pressure.

9. Tn & tractor having means for the attach-
ment of an sgricultural implement and & power-

2,118,181

operated control unit comprising & pump and &
device operable by pressure fluld from the pump
for moving the implement up and down with ref-
erence to the tractor; a piston valve, admission
and outlet ports for the pump so spaced that
the piston valve covers sald ports when In its
mid-position and meana opeératively connecting
the piston valve and the implement &0 that when
the implement is subjected to an excess of draff
the plston valve 18 moved until the end thereof
remote from the outlet port has uncovered same,
& pressure-operable safety valve fn the control
unit to protect same from excesslve pressure
and means movable by the implement for open-
ing sald safety valve when the implement is sub-
jected to an excessive draft.

10. A tractor and an agricultural implement

‘attached thereto, sald tractor comprising a mem-

ber movable against the action of resistant means
in accordance with the draft on the Implement,
a power unit for ralsing and lowerlng the im-
plement on the tractor and means for rendering
sald unit inoperative, sald means being controfled
by sald member so0 that, when sald member is
moved excessively due to an excess of draft on
the Implement, the power unit is rendered In-
operative.

11, A tractor and an agricultural implement
attached thereto, sald tractor comprising a mem-
ber movable against the action of spring means
In accordance with the draft on the Implement,
a pressure-fluid power unit for ralsing and lower-
ing the Implement on the tractor, and incloding
o pump driven by the tractor-propelling means,
& plston walve, admission and outlet valves for
the pump &0 spaced that the plston valve covers
sald ports when in its mid-position, and operat-
ing means for said valve, sald means being con-
trolled by sald member so that, when sald mem-
ber 15 excessively moved due to an excess of draff
on the implement. the valve is moved untll the
end remote from the release port uncovers same.

12, A tractor and an agricultural implement
attached thereto, sald tractor comprising a meém-
ber movable agrinst the action of spring means
by the Implement in accordance with the draft
thereon, s pressure-fluld power unit for raising
and lowering the Implement on the tractor in-
cluding a pump driven by the tractor-propelling
means, & Mston valve, admizssion and outlet valves
for the pump so0 that the piston valve
covers sald ports when In its mid-position, and
operating means for sald wvalve, sald means be-
ing controlled by sald member so that, when sald
member 15 excessively moved due fo an excess
of draft on the implement, the valve iz moved
untfl the end remote from the relsase port un-
covers same, ahd comprising & pressure-oper-
able valve on the delivery slde of sald pump
adapted also to be opened by said member when
there I8 an increase of draft on the implement.

13. A tractor and an agricultural implement
attached thereto by links, sald tractor comprising
a8 rod with a fulerum thereon movable against
the action of spring means by the implement in
accordance with the draft thereon, a power unit
for raising and lowering the implement on the
tractor sutomatically In accordance with the
draft onn the implement and including an oil
pump and a piston and eylinder deviee hydrauli-
cally connected to the pump and mechanically
eonnected to at least one of said links, a piston
valve, admisslon and releass ports for the pump
so spaced that the plston valve covers sald ports
when in its mid-positlon, operating means for
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the wvalve Including spring means urging the
valve towards the release port and a “floated le-
ver” connected at one end to the valve and at
its other to a manusl control and a pressure-
operable valve on the cylinder, said floating le-
ver being allowed to move by =aid fulcrum, when
same is excessively moved due to an excessive

draft on the implement, 50 that sald spring moves
the piston valve until the end remnote from the
release port uncovers same, sald rod also opening
the pressure-operable valve when there is sald
excessive draft on the Implement.

HENRY GEORGE FERGUBON.
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17 Claims,

This invention relates to tractors and/or agri-
cultural implements for atfachment to tractors
and having moving parts requiring & drive such
a5, for example potato diggers, mowers end the

& like.

Hitherto such tmplements as polato diggers, for
example, which are adapted to penetrate the soll,
were driven through the medium of land wheols
or whilst having land wheels may have been
driven by a power take-off from the tractor. The
wheals were also used for regulating the depth
and for transporting the Implement, When a
power take-off was used from the tractor the
land wheels were not used to drive the potato
digging machinery, but they were used for depth
regulation and transport. With either system
such implements as polato diggers were heavy
and costly to manufacture, and were not adept-
able to small flelds because they were made as a
separate unit from the tractor and trailed be-
hind it, thus making it impossible to reverse the
tractor into small spaces without damage to the
implement,

In like manner such implements as mowers,
which do not penetrate the soil, were similarly
carried on wheels and usually driven therefrom,
or in gome cases, whilst having land wheels, were
driven from the tractor by meanz of a power
take-off, These machines were also heavy and
complicated In design and costly to manufacture,
Where they were made as a separate unit from
the traclor they were not easily adaptable to
small fields, and where they were made as 4 unit
with the tractor they could nmot be gquickly at-
tached and detached, and required considerable
manual labour to raise and lower them on the
tractor.

An object of the invention is to provide & trac-
tor upon which gn implement such as a potato
digger, mower or other implement having mov-
ing parts requiring a drive can be closely sup-
ported without the use of land wheels ot the
implement.

A further object is to provide an arrangement
allowing free wvertlcal and/or lateral movement
of such implement on the fracior and to provide
a power take-off transmissgion for driving said
moving parts without impeding sald movement.,

A further object is to provide a tractor having
a power unft for raising and lowering such Im-
plements on the tractor and for automatically
controlling the working depth of ground-pene-
trating implements such as potato diggers in sc-
cordance with the draft soil pressure on the im-
plements.
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(1. 97—50)

In accordance with a further object, for the
quick and essy attachment of the type of Imple-
ments having a moving part or parts requiring a
drive 1 provide attachment means comprising
spaced lnks and a power transmitting shaft or 5
the like all arranged to allow celative vertl~al
and/or lateral movement and such as will grawtly
reduce the weight and simplily the construction
g0 that manufacturing and operating costz can
be reduced. The implements are made to op- 10
erate as a unit with the tractor, and are easily
operated in very small spaces. Furthermore T
provide that the implements can be ralsed or
lowered on the tractor with the greatsst ease,

Further objects of the fnvention will be secn 15
from the following specific description,

The invention will now be described by way of
example with reference to the accompanying
drawings in which:

Fig. 1 is a part sectional elevation of a tractor 2o
with & potato digeer attached thereto.

Flg. 2 iz a corresponding plan view.

Fig. 3 is a sectional view om the line ITI—IIT
of Flg. L

Fig. 4 Iz & sectional view on the line IV—IV of 25
Flg. 1

Flg. 5 Iz an elevation looking from the rear on
the end cap of the tractor casing and showing a
hinged draw bar.

Flg. 6 is a corresponding side elevation.

Fig. T is a sectional view of a modified pump
arrangement,

Fig. 8 is a plan view of the end cap showing a
belt pulley sttachment.

Eeferring to the drawings, the numeral | rep- 35
resents the rear casing of the tractor to which is
attached a housing 2 contalning a stralght or
spiral bevel gear and a differential gear (not
shown) for imparting the drive to the traction
wheels 3. An end plate or éap 4 is in turn at- g9
tached fo the housing 2,

The casing | contains a varlable speed gear
coneisting of an engine-driven primary shaft §
mounted at its end in 3 bearing & in the parti-
tion 1. The shaft 5 is socketed at the end to 45
provide a bearing for an independently rotatabla
third motion shait B supported intermediate its
length on a bearing 9 in the partition 10, said
shaft 8 driving the straight or spiral bevel gear
and differential gear abovementioned., Spur gear go
wheels (1, 12 and 13 are slidably mounted on the
ghaft § and adapted to engage in Known manner
under control of the gear lever 14 with corre-
sponding spur wheels |i®, 12* and 13* on the sec-
ond motion or lay shaft 15 to give different for- g5

a0
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ward gear ratlos and reverse drive. As shown
more clearly in Pig. 3 the reverse drive s ob-
talned from the wheel 13+ which engages an idler
wheel I3® which in turn engages the whee] 13,

5  The second motion or lay shaft 15 i3 mounted
in the bearings 18 and 17 and s constantly driven
through a reduction gear consisting of spur
wheels 18, 18 from the primary shaft B

; Mounted on the inner end of the shaft I8 and

10 constantly driven thereby i3 an ofl pump 20
which forms part of an arrangement for hy-
drautically raizing and lowering the implement

© and glsp for automatically controlling the depth
of cut of the implement in accordance with the

15 draft pressure. The hydraulic control arrange=
ment operates on the general princlple set forth
in my prior Patent MNo. 1,687,719 and is con-
structed and arranged as set forth In my prior
Patents Nos. 2,118,180 and 2,118,181, It is there-

20 fore not necessary to describe in detail the hy-
draulie control arrangement and it will be suf-
flelent to note that 21 is an hydraulic ram whose
connecting rod 12 la connected to the arm 23
on the shaft 24 which carries two 1ift arms 25

23 connected by adjustable rods 26 to links 27, the
upper connection of the rods 26 consistlng of
universal ball joints 28, It will thus be seen that
outward movement of the ram plston will raise
the links 2T while Inward movement will lower

30 game,

The Implement shown 1z a potate digger com-
prising the ususl shere 28 for loosening up the
potatoes and the usual rotary digger 29 with
fork-shaped digging arms 30 for throwing up the

28 potatoes. The digger 30 Is mounted on a driving
shaft 3§ In the frame 32, sald shaft being attach-
able through s Hooke's joint 33 to a shaft 34
having telescopic driving engagement with & hol-
low shaft 35 connected by a similar Hooke's jolnt

40 31 with & power take-off shaft 38 at the rear of
the fractor. The ends of the shafts 31 or 36 or
the ends of both are splined to give a guickly
attachable and detachable connection with a cor-
responding socket in the jolnts 33 after the re-

48 moval of fixing means, for example, cross pins,
to prevent disengagement while in use, and there
may be reductlon gearing between the shaft 31
and the spinner 28, The frame or body 32 has
& vertical projection 37 forked at the top to

50 recelve the pin bearing 38 for & ball member 39
on which is universally mounted the end of a link
40 and & retaining plate 41. A further link 42
Iz attached by bolts and slots to link 40 thug form-
Ing & composite upper link of adjustable length,

55 the link 42 being similarly attached by the uni-
versal joint 43 to the links #4 plvoted on lugs T3
on the end plate 4 and to the draft-sensitive sle-
ment 45, The frame 32 has also a transverse
sleeve 46 adapted to receive a transverse shaft 47,

80 the reduced ends of which are adapted to form
bearings for balls 48 on which the ends of the
lower laterslly speeed links 27 are unlversally
attached by plates #43. In a similar manner the
inner ends of the links 27 are unilversally attached

85 to the ends of lateral projections 68 under the
easing I,

It will thus be szem that the Implement iz
adapted for three point universal connection to
the tractor through the upper composite link 40,

70 42 and the lower laterally spaced links 27. This
cennection is in accordance with my prior Patent
No. 1,464,130 the forward convergence of the link
40, 42 with respect to the lower links 27.creating
& line of draft on the implement tending to keep

T8 the latter In the ground. The connection is also

In aceordance with my prior Patent Mo, 1,916,045,
the links 27 belng forwardly convergent so that
thelr axes, {f produced, would meet at & point
at, or abont, the front axle of the tractor. As &
result of this arrangement of linkage, the imple- g
ment and tractor functlon as if the implement
were attached at sald point, and consequently
should the tractor be turned to the left or the
right, the implement 15 immediately turned in the
same direction. . 10
Owing to the convergence of the links 27 the
Implement does not swing with a paraliel move-
ment and the otitwardly swinglng side approaches
the tractor relatively more than the other side-
which recedes relatively from the trector. In 15
order to minimise the consequent incresse or de-
crease in length of the compesite driving shaft 34,
85 the power take-off shaft 36 and the driving
shaft are cenfrally located. This arrangement
has the further advantage that the rotatable 20
driving shaft 34, 35 is protected by the links 27
and also by the links 40, 42 from causing damage
or being damaged by coming into contact with
any object. Further, the links &0, 42 prevent the
operator from falling on to the shaft 34, 35 should 25
the =eat break, thiz not being an Infrequent oe-
currence with certain types of zeats, :
The potato dgger 12 also provided with guiding
means to give an automatie self centering effect
as set forth in my pending application Nao. 30
121,878 of 2Ind January, 1937, Thiz means con-
glste of & fin Bl having a vertlcal, resifient stem
54 near the rear thereaf, said stem being secured
by & set screw B2 In a slot 53 In the frame 32,
this arrangement permitting vertical adjustment 35
of the fin 6. Owing to the resilience and dis-
position of the stem 64 the fin 1s capabls of de-
fleetion about an axls near the rear thereof and -
50 gives the automatic steering or self-centering
effect described in the sald pending application, &
Chains 58 are provided which are connected to
the bottom of the end cap 4 and to the links 2T
a5 shown., When the implement iz in the working
position as shown in Fig. 1, the chains 6§ are &
slack and thus permit o Umited amount of lat-
eral swinging movement of the implement.
When, however, the Implement i3 ralsed the
chains are straightened out and automatically
centre the Implement with respect to the tractor 50
and reduce or eliminate lateral swinging move-
ment of the implement and at the same time
restriet or eliminate further upward movement
of the implement with reference to the tractor.
The power take-off shaft 36 1s splined at the gp
inner end 58 and is formed with a reduced part
571 rotatobly engaging in the recessed end of the
Iay shaft 16 which {5 similarly splined. The sald
shafts (5 and 38 are engageable and disengage-
able by means of a sliding splined collar 58 oper- 80
able In usual manner by a fork 59 mounted on &
transverse shaft §0 (Flg. 4) which 15 operable by
& hand lever 8l located at the side of the casz-
ing . It will be seem that as & result of the shaft
IS, being in constant engagement with the engine 85
shaft §, it is possible to obtain a constant ratlo
drive for the power take-off shaft 36 as Iong as
the englne fs runming and irrespective as to
whether the tractor is In gear or not. * The same
applies to the pump 20, 70
The outer end of the shaft 3§ is also splined
as above deseribed or similarly adapted to have
& driving, slidable connection with the coupling
element 38 of the Hooke's joint. This the tele=
seople shaft 34, 3% can be readily engaged with or 76
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disengaged from the shaft 38 when attaching or
detaching the implement.

Az shown more cleerly in Figs. 5 and 6 the end
cap 4 has two apertured lugs 62 to which a draw
bar device is pivotally attached by pins 63. The
device comprizes two apertured arms 64 having &
transverse interconnecting bar 68 with a series
of holes 66 therein for the attachment of a draw=
bar, When not required this device can be hinged
upwardly into the position shown in Fig. 5 and
cateh or other means for holding it in this posi-
tion may be provided. The device may be used
for hauling earts or implements or the like which
have to be kept clear of the tractor wheels 3. It
will be seen that the hinge axis of the device is
in aliznment with the front universal joint 33.

Az zshown in Fig. & the lugs 62 may also be
used for the attachment of a devies adapted to
be operated by the power take-off shaft 36,
The device shown in Fig. 8 consiste of a belt pul-
ley &1 mounted in & casing 68 contalning bevel
or worm gearing for driving the pulley from the
shaft 89 which iz adapted for slidable driving
engagement with the splined end of the power
take-off shaft 36. The casing 68 has aperfured
lugs 108 for engagement with the lugs 62 and has
a top projection Ti connected by a pin with
a double link 12 which Iz attached by a pin to
the spaced apertured lugs 73 on the top of the
end cap 4. The pulley 67 can be used for lm-
parting & belt drive to any machine requiring
sueh drive, for example, to a threshing machine,
Obvicuely the pulley could be replaced by an-
other driving element, for example, by & winding
drum for haulage, mole draining or analogous
PUrpOSEs.

As shown in Fig. 1 the pump 20 is located
ai the inner end of the lay shaft 1§ but it will
be understopd that it may be located on any
othier sultable part of this shalt or on the power
take-off shaft 38 which may be regarded simply
&5 an extension of the lay shaft. For example
as shown in Plg. 7 the pump 20 15 located on
the mner end of the power take-off shaft 36,
the coupling sleeve 58 In this ease being located
between the pump 20 and the sy shaft 15 so
that the pump iz engageable or disengageable
with the layshaft, The arrangement of the hy-
drattlic control mechanism is substantially the
same except that the cable 18 (Fig. 1) s re-
placed by & short link 1% (Fig. T) and the oil
sondult 76 between the pump 20 and the ram
21 is shortened.

Az previpusly mentioned the hydraulic mech-
anism for raislng and lowering the Implement
and for automatically controlling the depth of
operation iz the same as that disclosed in my
prior Patents 2,115180 and 2118181, It thus
embodies the valve 16 located om the suction
side of the pump for controlling the admission
of oll to the pump and adapted to release the
pil from the ram 21 when there is an excess of
draft on the implement. As explained In said
two prior patents the draft pressure on the
implement causes a thrust on the upper link
40, 42 which Is transmitted against the resistant
spring 17 to the lever T8 which, as described,
controls the operation of the valve T8 which is
also additionally controlled by the hand lever (8.

The example in the drawlngs shows o potato
digger, which being a ground-penstrating imple-
ment, is advantageously subjected to the anto-
matic depth contral. Tt will be understood, how-
ever, that implements such, for example, as
mowers which do not penetrate the ground may

3

alse be connected to the tractor in the manner
shown. With such implements there 15 no sub-
glantia]l draft pressure thereon glving a thrust
on the link 48, 42 and thus the automatic depth
control arrangement is caused to remaln dor-
mant by suitoble setting of lever T8 but it will
be seen that If the implement meets an obstrue-
tioh a draft pressure may be crested which is
sufficient to operate the valve T6 and release
the oil pressure, in the manner described in sald
prior Patents 2,118,180 and 2,118,181, The tele-
scople shaft is located within the triangular dis-
position of the links,

The arrangement shown provides for rapid
attachment and detachment of the implements,
For example, to detach the implement shown it
s only necessery to remove the split pins 80, 81
(Fig. 23 whersupon the links 27 can be slid off
the shaft 47 and the pin 38 can be withdrawn,
thus completely detaching the implement.

A gafety device is provided in the power take-
off to prevent damage, as for example, when the
driven element or elements of the implement
strikes an obstruction. Im the example shown
tris device takes the form of a shearing pin 85*
between the shaft 88 end the slesve 8% of the
Hooke's joint, but may be a safety clutch or
equivalent device,

The invention has been described with refer-
ence to a potato digmer but it will be understood
that any other Implement having parts requir-
ing a drive can be used, for example, & mower,
there belng, If necessary, gearing in the imple-
ment to impart the necessary rotary or oscillat-
Ing movement, which gearing if hecessary will
include any convenient means for converting
rotary motion into reciproeating or oseillating
movemnent.

In the following claims the word "flexible”
as applied to the telescopic or eguivalent shaff
is to ke understood as also including a shaft as
shown, that iz a rigid shaft deriving flexibility
from universal joints therein.

Wheat I claim Is:

1. In & tractor [or agricultural implements
including & prime mover, traction wheels, a vari-
able speed pear between said prime mover and
traction wheels and having a second motion or
layshaft In constant engagement with the prime
mover, and a pressure-fluid-operated umit for
raising and lowering the implement and having
a pump for the fuid; a power take-off driven
by said lavshaft and a driving connection he-
tween said pump and layshaft, the power take-
off and pump being driven so long as the prime
mover is running and irrespective of whether
the tractor is moving.

2. A tractor as claimed in ¢laim 1, in which
the pump is mounted on one end of the layshaft
and coupling means is provided at the other for
cohnecting the layshaft with & power take-off
shaft.

3. In combipation a tractor including & prime
mover, traction wheels and a variable speed gear
hetwern the prime mover anhd the wheels, an
implement including movable members adapted
to be driven, and means for attaching the imple-
ment. to the tractor comprising laterally spaced
lipks, universal means for atiaching the links
to the implement and tractor so that the links
converge forwardly and the implement closely
follows the steering of the tractor, a further lnk
vertically spaced from the flrst lnks and for-
wardly convergent thereto to create a line of
draft tending to keep the Implement in or on
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the ‘ground, universal means for connecting sald
link to the implement and the tractor, the ar-
rangement permitting vertical and Jatera]l move-
ment of the Implement with reference to the
tractor, & power take-off shaft located within
said laterally spaced links, and & flexible tele-
&scopic coupling for connecting sald shaft and
movable member without hindering sald verti-
cal and lateral movement of the implement and
located within sald laterally spaced lnks to
minimize variation in the length of zald coupling
due to lateral swinging of the implement and
to protect the coupling against striking any
object.

4. The combination as claimed in elaim 3, in
which gald gear comprises & primary shaft driv-
en by the prime mover, a centrally located lay-
ghaft in constant engagement with the primary
shaft, and the power take-off shaft and cou-
pling are in alignment with said layshaft so
that the coupling s centrally located within
the laterally spaced links, and clutch means
is provided for detachably connecting the lay-
shaft and power take-off shaft,

5. A-tractor having a power take-off shaft,

menns on said shaft at the rear of the tractor
for the attachment of a universally jointed shaft,
spaced aftachment means at the rear of the
tractor, and & drawbar device pivotally con-
nected to sald means so as to be capable of
vertical movement about a horizontal axls sub-
stantially In lateral slignment with a universal
Joint of said jolnted shaft sald device having
means spaced reprwardly of sald axis to pro-
vide s laterally pivotal connection for an imple-
ment.
6. In combination & tractor, an agricultural im-
piement, and hitch means for detachably con-
necting the implement to the tractor, the imple-
ment comprising movable working members and
& drive-obteining element for driving same and
triangularly spaced attachment means; the trac-
tor comprising an engine-driven primary shaft,
traction wheels, a variahle spesd gear between
sald shaft and wheels, & second motlon or lay-
shaft in sald gear in constant engagement with
sald primary shaft, & power take-off shaft in
allgnment with the layshaft and extending to
the rear of the tractor, clutoh means for eoupling
the inner end of the power take-off shaft to the
layshafi and & drive-imparting slement at the
outer end of the power-take-off shaft, an hy-
draulic power unit for ralsing and lowering the
implement on the tractor including a pump
driven by the layshaft and triangularly spaced
attachment means at the rear of the tractor,
and sald hitch conection comprising an upper
link and {wo lower spaced links universally con-
nected by sald attachment means to the tractor
and implement, which attachment means is so
spaced that the lnks are forwardly convergent
and the implement Is capable of vertieal and/or
latera] movement with reference to the tractor
and a telescopic transmisslon shaft connecting
the sald drive-Imparting and drive-obtaining ele-
ments and including at least two spaced uni-
versal joints thereon to permit of sald move-
ment,

7. A combination as claimed in eclaim 6 in
which sald transmission shaft comprises & snfety
element adapted to yield under a predetermined
load.

8. The combination as claimed in claim 6, in
which stop means is provided between the trac-
tor and the lower links to lmit the latersl and
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vertical movement of the Implement and to
centre the Implement on the tractor when ralsed
to the upper Umit.

8. In combination & tractor, an Implement such .

a5 a potato digger, mower or the like, and a hitch
and power drive connection for detachahly con-
necting and en sup) the implement
on the tractor without the necessity of land
wheels on the implement, the tractor comprising
an engine-driven primary shaft, a varlable speed
gear box including a layshaft at the bottom, re-
duction gearing constantly connecting same with
the primary shaft, a third motlon shaft in allgn-
ment with the primary shaft, slidable variable
Torward and reverse drive gear wheels between
the layshaft and the third motion shaft, trac-
tion wheels, bevel and differential gearing be-
tween sald third motlon shaft and the trac-
tion wheels, a power take-off shaft in alignment
with the layshaft and passing to the rear of the
tractor, slidable clutch means between the lay-
shaft and power take-off shaft and a splined rear
end on the power take-off shaft, a power unit
on the tractor for raising and lowerlng the im-
plement ineluding & pump, the pump belng lo-
cated on the forward end of the layshaft and an
end cap comprising two upper closely spaced
apertured lugs an dtwo lower wider spaced aper-
tured lugs; the impiement comprising s frame
bearing & shaft with & slidakle engagement clutch
element thereon, a rotary or reclprocating work-
Ing element connected to said shaft, upper lug

-means to receive & pin adapted to carry a ball

member, & lower cross shaft with reduced ends
to slidably receive ball members and a socket to
recelve the resilient stem of a ground-engaging
fin profecting forwardly of the stem; the hitch
connection eomprising an upper Iongitudinally
adjustable link having ball members at the ends
respectively supported on said implement upper
lug means and on the clasely spaced lugs on said
end-cap, two laterally spaced links having ball
members at the ends supported on the reduced
ends of sald cross shaft and om lateral projes=
Hons on the tractor, & chain connecting each of
sald last mentioned links with the tractor and
& power {ransmisslon shaft having end clutch
elements sHdably engaging the elutch slements
on the power take-off shaft and the implement,
two universal joints on sald transmission shaft,
a telescople part thercon and a shearing pin on
sald power transmission shaft.

10. A tractor for the attachment of an agri-
cultural implement including movable working
elements, comprieing in combination at the rear
thereof, three substantislly triangularly spaced
attachment elements for the universal attach-
ment of hitch links, and a power take-off located
within sald trinngularly spaced elements,

11. An agricultural implement for attachment
to a tractor which includes & power take-off, sald
implement comprising three trikngulariy and lat-
erally and vertically spaced members for the unl-
versal attachment of hitch links, movable work-
ing means and & drive-obtaining element eon-
nected to said means for detachable connection
with the power take-off and attachment mesns
for & ground-engaging steering fin.

‘12, An agricultural implement for attachment
to a tractor which includes a centrally or sub-
stantially centrally located power take-off, said
implement comprising thres tHangularly and lat-
erally and vertically spaced members for the uni-
versal attachment of hitch links, 8 movable work-
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ing member and a drive-obtaining element con-
nected to sald member for detachable connection
with the power take-off, sald element belng lo-
cated centrally or substantially centrally within
parallel longitudinal vertical planes containing
the laterally spaced members for the attachment
of the hiteh links,

13. An agricultural implement as claimed in
claim 12, in which sgid drive-obtaining element
is located on the central vertical plane within the
triangulerly spaced members.

14. The comblnation as claimed in 6, compris-
ing control means for the power unit conoected
with the implement and sensitive to variations in
the draft of the implement from & predetermined
normal megnitude and cRusing the power unit to
function on the oceurrence of such draft varia-
tions to correct same and consaquently the varia-
tions in the working depth of the implement.

15. In combination an agricultursl tractor and
an attachment device, said tractor comprising in
combination at the resr thersof three substan-
tially triengularly spaced attachment elements
for the univerzal attachment of hiteh links and
& regrwardly directed power take-off shaft lo-
cated within sald spaced elements and normally
adapted for driving implements such as potato
diggers having a driven member or members, and
attachment means on the rear of the {ractor for
attachment of the attechment deviee; sald at-
tachment device comprizsing attachment means
for engagement with the attachment means on
the tractor whereby the device is wholly sup-
ported on the tractor, a driven element such as
a pulley rotatable about an axis out of allgnment
with the power take-off shaft, a rotatable cou-

5

pling element supporied in engagement with the
power take-off shaft by sald attachment means,
and gearing means between sald driven element
and the rotatable coupling element.,

16, A tractor for the attachment of an agricul-
tural implement including movable working ele=-
ments, comprlsing in comblnation at the rear
thereof, three substantially triangularly spaced
attachment elements for the universal attach-
ment of hitch links, and a power take-off shafi
located within the two parallel longitudinal ver=-
tleal planes containing the two outer attachment
elements,

17. A tractor for the attachment of an agricul-
tural implement, comprising an engine-driven
primary shaft, traction wheels, & varlable apeed
drive between sald shafl and wheels which eom-
prizes & second motlon or lay shaft below sald
primary shaft and in constant engagement there-
with, a third motion shaft in - axis]l allgnment
with said primary shefi, a differentisl gearing
between said third motion shaft and trastion
wheels, cesing means enclosing sald shafts and
differential gearing and extending to the rear of
the tractor, & power take-off shaft In axisl slign-
ment with said lay shaft and passing within sald
casing means and below the differential gearing
to the rear of the tractor where It projects
through the casing means, and & pressure-fluld

operated unit for raising, lowering, and support- 30

ing the implement and including & pump for the
fluid, sald pump belng arranged in alignment
with and driven from the end of the lay shaft
remote from the power take-off shaft.

HENRY GEQROE FERGUBON.
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The object of my Invention is to provide g trac-
tor having a starting mechanism thereon, which
tractor will eliminate certain hazards heretofore
inherent in other starter equipped {ractors.

Electric starters were first used on sutomoblles 5
and then later provided on tractors, In an auto-
mobile installation the conbre]l butbon or starter
switch was invariably placed in such position that
. the driver could start the engine only when sit-
Ing In the driver’s seat. ‘This prevented the accl- 10
dental starting of the car with no driver.

When electrie starters are installed on tractors
the starter switch must be placed In & position
which !5 accessible for operation either when
sitting on the seat or standing alongslide of the 15
tractor, s any position on the trector which is
accessible to the driver when he is siiting in the
driver's seat i1s equally accesslble when he is
standing along side the tractor. It frequently has
happened that persons, while standing alongside 20
a tractor In position between the front rear
wheels, have accldentslly pushed the starting
button, I the tractor is in gesr when this cc-
curs the trector is caused to lurch forwardly and
the person directly in the path of the wheels may 25
be serlously injured.

My improved tractor §3 designed to eliminate
this hazard by so interlocking the starting mech-
snlsm that it may be actuated to start the engine-
onlr when the transmission is in s neuatral posi- 30
Heon, TThus, & person may accidentally lean
against the starting switch when the transmis-
glon i= 1o gear but the switch will then be able
to coeraie the starting molor. Fowever, should
the tranzmission be in neutrsl the engloe may 36
start buy the iractor will not be driven thereby.

Speclfically my invenilon comprises & novel
starting switch control button which is adapted
to be imterlocked with the transmission gear
shifter o thet the starting switch may be oper- 40
ated only when the transmizsion iz in neutral,

With these snd other objects In view, my In-
ventlon consisiz In the arrangement, construc-
tien and combinetion of the varlous paris of my 45
improved device, as described In this specifica-
tlen, claimed in my clelm, and {Mustrated in the
eecompenying drawings, in which:

Flgure 1 Iz & slde elevation of a tractor having
my improved starting mechanizm {nstalled there- go
om, one of the rear wheels and & portlon of the
cow] belng broken away to better Hlustrate the
econstruetion.

PFlgure £ 15 & vertleal central sectional view
through the transmission and starting mecha- 65

123=—179)
nism, iflustrating the mechanieal fnterlocking
therebedwre

en.

Figure 3 1s a sectipnal view, taken on the line
—3 of Fig. 2, and, L

Flgure 4 15 a sectional view, taken on the lne
—d of Fig. 3.

Referring to the accompanying drawings, I
have used the reference numeral 10 to indicate &
conventional internal combustion engine which s
associated with my Improved tractor, An elec-
trically operated starting motor (1 is secured to
the engine in the usual manner, A trafsmission
housing IZ 15 bolted to the fywheel end of the
motor Il and & rear axle housing 13 = attached
to the rear end of the transmisslon housing 2.
Axle shafts 14 ere rotatably mounted in the hous-
ing 13 and & palr of rear wheels 16 are seclired Lo
the outer ends of the shafts (4. Front wheels |6
are mounted at the front end of the tractor on
g;mte:r ends of an axle, not shown in the draw-

A transmission cover member 17 ls detachably
secured over the upper face of the transmission
housing 12 and s combined ecowl, steering gear
housing and battery support I8 is detachably se-
cured over the upper face of the cover (7. It will
be noted that a shelf 19 projects forwardly from
the housing I8 and a battery 20 is mounted upon
this shelf 18. A sheet metal hood 21 extends
from the front of the tractor rearwardly to posi-
tion over the battery 20, the rear end of this hood
concting with the cowl portion 18, A seat 22 Iz
fastened to the top portion of the rear axle hous-
ing I8 in position just rearwardly of the frans.
mrlsslon housing 12,

The tractor consiruction just deseribed brings
ouf one tracter fo which my Ihvention is ap.
plicable, but it should be noted that my invention
{5 adapted to be readily Incorporated into other
standard tractor constractions,

Relerring to Figs, 2 and 3 of the drawings, I
have shown a transmission which is provided
with a plurality of gears therein, which gears
have been given the general reference numeral
23. A pair of parallel shifter shafts 24 are fixedly

" mounted slde by slde in the trensmission and

extend lengthwise of the tractor. A pair of
shifter forks 18 are reciprocally mounted on the
shafts 24 and coact with the gears 23 so that
when these forks are shifted horizontally fore and
aft from g neutral position on the shafts the
various speed retios in the transmission will be
effected, :

A vertleal gearshift lever 2§ 13 universally
mounted in & sultable bearing in the upper por-




2

tiom of the cover 17 with its lower end extending .

downwardly Lo position between the forks 25,
Eash of these forks are provided with a notch
21 thereln into which the lower end of the fork
may be moved so that when the lever engages
sither moteh the respective fork may be moved
longitudinally by movement of the upper end of
ihe lever. ‘The notches 27 in the two shifter forks
26 are aligned with each other when the forks are
in & neutral or intermediate positlosn.

In order that two speeds of the transmission
may not be simultaneously engaged, I have pro=
vided an interlocking mechanism which consizts
of a yoke 28 which ls pivotally mounted on pins
29 in the cover 1T to rock laterally beneath the
cover, This yoke Is provided with = longitudl-
nally extending slot 308 therein through which
the lower end of the lever 26 extends. The lever
may therefore be moved In & fore and aft direc-
tion without rocking or otherwize moving the
yoke 28 but when the lever is moved lsterally,
then the yoke 28 Is rocked around Iks pivol pins
28,

Each of the forks 26 is provided with an inter-
locking boss 31 fermed at lls upper edge in which
& transverssly extending interlocking slot 32 s
machined. The yoke 28 iz lso provided with a
pair of lugs 33 which project downwardiy there-
from and which, when the yoke is in a vertical or
nenteal position, engage the respective slots 31
in the boss 3i. In this neutral position neither
of the forks 26 may- thus be shifted longitu-
dinally. However, when the lever 26 is moved
lgterally to engage ong of the notches 21, then
the voke 28 is rocked laterally to position where
one of the lugs 33 swings clear of the slot 32 in
the engaged fork., The other Iug 33 still engages
the =lot 32 in the other shifter fork and thus
effectively prevents this last-mentioned shifter
fork from movement in either direction from its
neutral position.

The foregoing interlocking mechanism forms
no part of my invention but is described to show
{hat when the transmission 15 in any of its en-
gaged positions that the yoke 28 must necessarily
be rocked to one side or the other of its inter-
mediale vertical position. This characteristic
of the transmission is made use of to interlock
the starting motor switch so that it may be oper-
ated only when the transmission is in its neutral
position.

A conventional starting motor switch M is
fixed to Lhe forward wall of the cover member 17
in a horizontal position and a push rod 38 is
reciprocally mounted in a horizontal plane
through the cover member in position (o engafe
the switch, A bell crank lever 36 is pivotally
mounted fn the housing 18, one arm of which
engages the adjacent end of the rod 36 while
‘the other end extends rearwardly where It is
engaced by a pin 39 which is fixed te a foot
actuated starter button 31. The starter button
31 is reciprocally supported by a sleeve 38 which
is fastened on the housing I8 in = vertical po-
sition. ‘The pin 38 is secured to the button 37
and extends downwardly threugh a suitable
opening in the transmission cover 11. A shoulder
40 is formed on the intermediate portion of
the pin 38 and coacts with the free end of the
bell crank lever 36 so that when the starter
button 31 5 pressed downwardly the pell crank
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36 will be oscillated to thereby push the rod 36
forwardly and thus engage the starting motor
switch 38,

One terminal of the battery 20 is grounded in
the conventional manner whilé & cable 41 ex-
tends from the other terminal to one terminal
of the starting motor switch 34, A cable A2
extends from the other terminal of the switch
34 to a terminal on the starting motor 1. Thus,
when the button 37 i3 depressed the switch 34
will be engaged to emergize the starting motor
il from the battery 29,

In order that the operator will be unable to
depress the butten 31 when the transmission is
in an engaged position, I have formed the pin
20 3o that in its upper position it extends down=-
wardly to positlon just above the yoke 30, A
suitable opening 43 iz provided in the yoke I8
which is in alignment with the pin 33 when
the yoke is In an intermediate position. When
the yoke is rocked to one side or the other, as
iz necessary when the transmission is In any one
of its engaged positions, the opening 43 becomes
out of alipnment with the pin 39 so that this
pin may not then be moved downwardly. How-
@ver, when the shifk lever 37 is in its neutral
position whereln none of the speeds of the trens-
misslon is engaged, then the yoke 28 will be in
position where the opening #3 i3 aligned with
the pin 39 so that the starting motor switch mey
be actusted.

Among the many pdvantages arising from the
use of my improved construction, it may be well
to mention that the operator or bystander INay
not either intentionally or secidentaliy engage
the starting switch while the fransmission is.in
gear. ‘Thus, the danger of belng run down by
the accidental touching of the starting motor
button §s eliminated.

Some changes may be made in the arrange-
ment, construction and combination of the vari-
oue parts of my improved device, without de-
parting from the spirit of my invention, and it
i my intention to cover by my claim. such
changes a8 may reasonably be Included within
the scope thereof.

I claim as my invention:

A tractor comprising, an engine, an electrical
starting circult for said engine consisting of a
starting motor and battery and starting motor
switch, driving wheels, a sliding gear transmis-
glon associeted with said tractor through which
the torque of said engine iz transmitted to said
driving wheels, & pair of shifting forks In sald
transmisslon, & shift lever universally mounted
upon the upper part of sald transmission, sald
lever being arranged to swing laterally to selec-

‘tively engnge said forks to then be moved longi-

tudinally to shift the gears assoclated with the
gelected fork, a yoke pivotally mounted in sald
transmission through which said shift lever ex-
tends, said yoke being rocked laterally by sald

lateral swinging movement of seid shift lever,

starting button mounted upon said tractor which
upon being depressed closses sald switch, and
& pin extending from sald button in axlal align-
ment with an opening in said yoiie when the yoke
iz in & neutral pesition, smid yoke when rocked
by sald shift lever preventing the depression of
said pin, for the purpose described,
LAURENCE 5. SHELDRICE,
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14 Claima,

This invention iz directed to an improvement
In tractors wherein more particularly the adjust-
ably controlled sprend of the front wheels with-
out the slightest interference with the mormal
steering control is & characteristic feature..

The large and varled use of tractors, particu-
larly for use In connection with farm Implements,
has demonstrated the great necessity of providing
for varlable lateral spread of the front wheel
ground contact, to Insure stability of the tractor
under varying ground conditions or to provide
for a particular front wheel spread which will
best accommodate the tractor to the particular
ground or road conditions where it is being han-
dled, Oneparticular dificuliy In connection with
adjustable or variable ground spread of the
front wheels of & tractor is that of maintaining
completely Aexible and perfectly controlled steer-
ing mechanizm for the front wheels under any
and all conditions of fromt wheel spread with-
out the use of compllcated mechanism to this
end and without the necessity of changing or cor=

(=%

20

recting the steerlng mechanism connections at |

any time regardleas of the front wheel spread ad-
Justment,

The primary object of the present Invention is,
therefore, the provision of & tractor in which
the front wheels are supported on axle bars
mounted for adjustment longitudinelly of the
axle proper and desigoed to be rigidly flxed in
any position of adjustment longitudinally of such
axle proper, wherehy the wheels may, within the
limits of the adjustment provided, be given &
minimum spread in ground contact, & maximom
spresd or any desired intermediate position with-
out requiring adjustment of the steering mech-
anism. :

A further object of the invention is the pro-
vision of means whereby the radius rods con-
nected to the axle proper and the steering rods
connected to the wheel shafts of the front whesls
are mounted to compel their movement from ver-

tleally aligned centers to thereby insure sim-
plicity of steering without liability, incldent to
change of centers, from buckling or distorting the
rods. ’

A further objeet of the invention is the ar-
rangement of manually controlled steering mech-
anism by which the steering rods, through the
use of a single steering wheel or manmually op-
erable element, are compelled to funcilon in a
simple direct manner for steering purposes.
The invention is lustrated in the accompany-
ing drawings, in which:
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2 Iz a plan of the same.

3 18 & view in elevation, parily in see-
showing more partlicularly the construction

of the front axle as a whole and the mounting of

of the front wheels. -

Flgure 4 15 a section on line 4—4§ of Figure 1.

Figure 5 s a section on line §—5 of Figure 4.

Figure § 1s a broken perspective view illus-

ting the mounting of the front axle proper,

wheel carrying bars and the connected parts.

The improved tractor is provided with a frame
| having & motor 2, rear wheels 3, transmission §
and other typical parts with which the inven-
tion is not particularly concerned and which may
be conventional and of any dasired charactor.

The forward end § in the form shown consti-
tutes the engine housing and this is provided with
an appropriate bracket & in whish Iz rigldly
mounted & king pin 7 extending outwardly and
in the horizontal plane of the [rame.

On the king pin is mounted what may be.
termed the axle proper 8 constituting & bar of
appropriate strength centrally formed with an
opening 8 which iz mounted on the king pin 7
with appreciable freedom of play om said king
pin, both angularly and forward and backward,
From the king pin opening the axle proper ex-
tends in both directions in the form of rear-
wardly incltined axles I0.

Wheel-carryine bars 11 are arranged to bear
against the outer faces of the axle sections 10,
both bars |1 and sections (0 belng formed with
& plurality of openings |2 fo recelve bolis 13
wherehy the wheel-carrying bars 11 are nd-
Justable Iongitudinally of the axle sectlons to-
ward and from the king pin and with the use of
the bolts, rigidly beld in such adjustment. The
outer ends of the whesl-carryving bars have de-
pending columns |4 in which are rotatably
mounted wheel-carrying shafts 15 having in-
tegral wheel spindles 16 at their. lower ends.
Ground wheels T of any preferred or conven-
tional form, being here shown as rubber tired
disk-type wheels, are supparted on the spindles
16 through appropriate anti-friction bearings 18
and securing means 19,

Radlus rods 20 extend from the wheel-carrying
bars (1 near their free ends to o mounting 21 on
the engine or tranemission case, the forward ends
of the radius rods being preferably forked and
connected by & bolt 22 {0 an appropriate enlarge-
ment on the bars 11 to thus define a pivotal con-
nection at the forward ends of the radius rods

CF]




2

Thie rear end of cach radiusg rod has a universal
mounting at 23 in the mounting 21, so that the
rods ean follow outward and inward adiustment
of the bars and also vocking movement of the
para and the axie § about the pin 1. In &ll posi-
tions the rods 20 serve to brace the axle 8 and
bars |1 against bending and, owing to the deep
forked connection they also brace the axie and
bars aeainst torsional deflection. The axle 8 is
arranced to be capable of slight torsional deflec-
tion to accorunodate the slight tendency of the
verkical axes of the pivet bolts 22 to go oub of
vertical alisnment when they move up and down
round the universal mountings 23 due to rocking
movement of the axle,

The upper end of the wheel shaft 13 is pro-
vided with a fixed lateral arm 24 to which
through the medium of a universal joint connec-
tinn 25 is secured a steering rod 26, the rear
end of which has & universal joint connection
271 to the steering arm 28. The radius rods are
provided near the [ree ends of the axle sections
11 and the steering rods 26 are so arranged that
when the wheels are stralght ahead, the for-
ward connections of the radius rod and stecring
rod of esch side are in vertieal alicnment. The
rear comnections of the radius red and steering
rod on each side, that is the universal connec-
tions 23 and 27, are also at this time in vertical
alignment.

The control of the steering rode 18 illustrated
more particularly in Pigures 4 and 5 'The up-
per ends of the steering arm 28 have inwardly
projected bearing seetions 29 supported in bear-
ings 30 of the frame of the tractor and con-
nected to maintain alisnment by a rod 31 which
is rotatably mounted in each extension 28. Se-
cured on the extensions 29 are webs 32 formed
at the upper ends with arcuate toothed sectors
33. A pinion 34 cooperates with both sectors 33
and is supported on & steering shaft 35 rising
through a column 38 of the frame structure
and carrying & steering wheel 37 or lke man-
ually operable element.

The shaft 3§ will, of course, be appropriately
mounted in anti-friction bearings,

It will be apparent from the above that the
wheel-carrying bars may be adjusted laterally
to increase the spread of the wheel ground con-
tact o the maximum permitted by the con-
struction; may be adjusted to their inward lim-
itg as In the position Dlusteated in Pigure 2;
or to any intermediate position, Thus, within
the limits permitted, the wheel spread may be
controlled to swit the reguirements in the par-
ticular ground or ropd conditions in which the
trazctor iz being used. Naturally a wide spread
will materially increase the stability of the
tractor as a whole while the marrower spread
will provide for less ower-all width of the trac-
tor when being transported along the road.
The conditions requiring varying spread adjust-
ments are well understood by those experlenced
in the handling of tractors, particularly on the
fatm, and there is no necessity for discussing
suich numerous instances here, :

When the wheel-carrying bars are adjusted
they move around the mountings 23 as centres.
The axle proper has therefore to move forward
ar backward snd this is permitted by arrang-
ing for play on the king pin 1 to permit such
slight forward or backward movement of the
axle, the space being indieated at 40 in Pigure
2, Owing to the forward and rear connectlons
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of the bracing rods 20 and stecring rods 26 be-
ing in veortical alisnment inm the straight abhead
position, and owing to the backward and for-
ward movement of the axle, the pivot bolts 12,
during adjustment of the bars (I, follow the
arcuate path of the universal connectlons 23,
Thus the amgular position of the steering arms
24 with reference to the bars Il is not altered
from which it follows that the wheels and wheel-
carrying bars execute a parallel movement (the
axle parts (0 being strajght) and the steering
iz not affected and no compensating adjust-
ment of the steering mechanizsm is pecessary.
M course, the axle proper, and therefore the
wheel bars and wheels, are capable of rocking
movement relative to the king bolt to permit
irregularities in the wvertical movements of the
wheels relative to each other as necessary in
this type af tractor, :

The steering mechanism proper Is extremely
simpla, invelving & single pinion for operating
simulfaneously arcuate sectors and through these
sectors the steering rods.

What is claimed to be new is:

1. A tractor including a front axle capable
of forward and backward movement, wheel-
carrying bars adjustable in both directions lon-
gitudinally of the axle, a radius bar connected
to each bar and a fixed part of the tractor,
wheels carried by the wheel-carrying bars, and
& agparate steering rod connected to eac™ wheel
the radiue bars constraining the wheel-carrving
bars to move during adjustment through an
arcuate rmovement sbout the rear ends of the
steering rods.

2. A construction as defined in claim 1, where-
in the rear ends of the rading bars and steering
rods have universal eonnections in  vertical
allenment when the wheels are in the straight
ahepd position apd wherein the front axle is
capeble of rocking mowvement in a transverse
plane,

3. A tractor comprising & body, a king pin
projecting forwardly of the body, an axle proper
mounted loosely on the pin for angular and
backward and forward movement and inclned
rearwardly of the tractor body on each side of
the king pin, whea]-carrying bars, the bars and
axles being formed with openings for registry
In adjustment of the bars longitudinally of the
axle, and means for fixing the bars and axle
through the registered openings.

4. A construction as defined in claim 3, in-
cluding & radius rod for the wheel-carrying bar
on each side of the king pin, and & universal
mointing for the rear end of said rod on the
tractor body, the radius rod having pivolal con-
nection with the wheel-carrying bar. J

53, A tractor comprising a Irame, a king pin
projecting In advance of the frame, an axle
mounted for angular and backward and for-
ward movement on the king pin, wheel-carrying
bars carried by the axle on each side of the
king pin, means for fixing the bars in adjusted
pogitions on the axle relative to the king pim,
wheels carried by the wheel-carrying bars,
radiue rods connected to the sald bars and to
the frame, steering mechanism on the vehicls
frame, and steering rods intermediate the mecha-
nism and the wheels.

G. A comstruction as defined in claim 5, where-
in the ends of the steering rods conmected to
the steering mechanism are in vertical align-
ment with the rear ends of the radius rods
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when the wheels are in the stralght ahead posi-
tlon, sald rear ends being universally attached
to the frame,

7. A construction as defined in claim 8, where=
in the steering mechanism includes atesring
arms mounted for swinging movement on the
frame and having universal connection with the
rear ends of the steering rods, a sector carried
by each steering arm, and a manually controlled
pinion engaging with the seetors.

8. A tractor including a body, an axle mount-
ed for angular and limited backward and for-
ward movement with respect to the body, wheel-
currying bars mounted for adjustment longi-
tudinally of the axle, wheels carried by the bars,
radius rods pivotally connected to the bara and
universally connected to the body, and steering
rods plvotally connected at the forward ends to
the wheels and pivotally connected at the rear
lo steering mechanism, the radius rods maln-
taining substantial rigldity of the axle and
whenl-carrying bars while constraining the bars,
during adjustment, to follow an arcuate move-
menit abot the rear ends of the steering rods
&0 that the steering action is undisturbed.

8. A tractor comprising a frame, an axle
mounted thereon, steering ground wheels, parts
carrying sald wheels and adjustably attached
to zaid axle to permit adjustment of the whea]
track, a steering mechanism, & separate fore-
and-aft steering rod for each wheel, each rod
belng pivotally connected at the rear end to sajd
mechanism and having s pivetal connection with
the corresponding wheel at the front end,
and means constraining  said wheel-carrying
parts to execute, during track adjustment, a
parallel arcuste movement corresponding to
that of the connections of the steerlng rods with
the wheels so that the latter execule a parallel
movement,

10, A tractor comprising a frame, an axle
mounted thereon, steerlng ground wheels, parts
earTying said wheels and adjustably attached
to sald axle to permit adiustment of the wheel
track, a steering mechanizm, o separate steering
tod for each wheel, each rod being pivotally
connected at one end to gald mechanism and
having a pivotal conmection with the corre-
sponding wheel at the other end, and means con-
straining said parts to execute, durlng track
adjustment, a parallel areuate movement cor-
responding fo that of the conmections of the
steering rods with the wheels so that the latter
execute o parallel movement, said constraining
means comprising bracing rods pivotally con-
nected to the frame at the rear ends and each
Pivotally connected at the forward end to the
corresponding wheel-carrylng part, the said
connections belng in vertical alienment with the
pivotal connectlons of tha Steering rods when
the wheels are in the stralght ahead position,
and the axle having an attachment to the frame
allowing forward and backward movement of the
axle with reference to the frame,

1L A tractor comprising a frame, an axle
mounted thercon, s Eround wheels, parts
adjustably attached to

teering
carrying gald wheels and
sald oxle to permit adjustment of the wheel
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track, a stemnsmachmim,nﬂmtemmn;
rod for each wheel, each rod being pivotally con-
nected at one end to said mechanism and hay-
ing a pivotal connection with the correspond-
ing wheel at the other end, and means con-
straining said parts to execute, during track
adjustment, a parallel arcuate movement corre-
sponding to that of the connections of the sleer-
ing rods with the wheels so that the latter exe-
cute o parallel movement, the axle having
stralght, rearwardly swept outer end portions
along which said wheel-carrying parts are ad-
Jjustahble,

12. A tractor comprising a frame, an axle
mounted thereon, steering ground wheels, parts
carrying safd wheels and adjustably attached
to said axle to permit adjustment of the wheel
track, & steering mechanism, g separate steering
rod for each wheel, each rod being pivotally con-
nected at one end to sald mechanism and hay-
ing a pivotal connectlon with the corresponding
wheel st the other end, and means constraining
snid. parts to execute, during track adjustment,
& parallel arcuste movement corresponding to
that of the connections of the steering rods with
the wheels so that the latter execute g parallel
movement, said constraining meang comprising
bracing rods pivotally connected to the frame
&b the rear ends and each having a forked piv-
otal eonnection at the forward end to the wheel=
carrying parts, the said connections being in
vertical alignment with the pivetal connections
of the steering rods when the wheels are in
e straight ahead positlon, and the axle having
an attachment to the frame allowing forward
and backward movement of the axle with refer-
ence to the frame.

13. A tractor comprising & frame, an axle
mounted thereon, steering ground wheels, parts
carrying said wheels and having & pivotal con-
nection therewith and adjustably attached to
sald axle Lo permit lateral movement thereon to
adjust the wheel track, a steering mechanism,
& separade sieering rod for ench Wheel, each rod
extending fore and aft and being pivotally con-
nected at one end to sald mechanism and hav-
ing a pivotal conmection with the corresponding
wheel at the other end, and means constralning
the pivotal connections of said wheels {0 execute
the same movement as their pivotal connections
to sald rods as a result of track &djustment,

14. A tracton comprising a frame, an axle
motnted thereon, steering ground wheels, parts
Carrying sald wheels gnd adjustably attached to
sald axle to permit adjustment of the wheal
track, a steering mechanism, & separate steering
rod for each wheel, ench rod being pivotally
connected at ome end to said mechanism and
having a pivotal comnection with the corre-
sponding wheel at the other end, and means
consiraining said wheels to folkw & parallel
movement as s result of track adjustment so
that their allenment s unafected by said ad-
justment, the axle comprizsing stralght outer
parts swept rearwardly for receiving the wheel-
carrying parts.

HENRY GEORGE FERGUSON,
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4 Claims,

This invention relates to cylinder liners and
has for its object to provide & new and improved
construction of & lner or ghell pertiealarly
adapted for, but not limited to, use in the eylin-
derz of an internal combustion EREIine.

Many proposals have heretofore been made to
provide the eylinders of an internsl combustion
engine block with limers, of slaeves, of different
metals or compositions, that would give better
and longer wearing surfaces than the cast lron
material usually employed for the [abrication
of such cylinder blocks, but to date no form of
cylinder liner has gome into pytensive commer-
cial use alihough the advantages of this type of
cxlinder construction have long heen recognized.

The principal reason why the lined cylinder
type of construction has not gone into more gen-
eral use s apparently because heretefore bhe
problem of providing a liner that would function
efficlently yet be capable of menufacture at &
low production cosk, had not been satisfactorily
enlved. Therefore lined cylinders have een
found only in higher priced engines, One of
the major dificultics encountered is that of eool-
ing the liner, or insuring uniform heat transfer
between the liner and the gurrounding cylindsr
walls, Bimply expressed, & solution of this diffi-
culty invalves but one condition,—an intimate
contact between cylinder well and liner along
the entire area of thelr mating gurfaces. If this
contact is not maintained in any localized ares,
an insulating air space will be formed or exist
between the liner and cylinder block; heat trans-
fer will be rotarded, and the liner will develop
a hot spob at that point which will not only pro-
duce very unsatisfactory operating conditioms
within the eplinder, but which may possibly
result in the destruction of the liner. The gen-
eral types of construction that have been used
in the past to obtain the required degrea of heat
transfer relationship between cylinder wall and
liner, are a water jacketed liner or, a8 it is
termed, & “wet sleave” construction, and a tight
press fitted liner. Of these the press 0t type is
perhaps the simplest and the improved liner of
the present invention falls generally within this
category, 2

Eowever, where former press fitted liners have
relied solely wpon the overlapping in dimensions
betwesn the outside dinmeter of the liner and
the diameter of the cylinder to provide a tight
press fit and thereby attain the required imti-
macy of contack, the liner af the present inven-
tion depends principally upon the characteristics
of the metal of which it is constructed and the

5 duction is that they
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heat treatment of this metal before insertion
within the eplinder to achieve the desired result.
The principal objection to former press fAitted
liners mside from thelr high initial cost of pro-
have not been capable of
retaining the required sTug relationship between
the outer surface area of the liner and the cylin-
der wells over & long period of engine operation,
and this is due to the fapt that operation of an
engine causes appreciable general and localized
distortional effects upon its cylinder walls, Bell
mouth, or inerease in diameter, takes place at
the head ends of the cylinders because of the
high combustion temperatures and pressures de=
veloped in that region, while temperature differ-
entials, unevenly tightensd eylinder heads, etc.,
have other distortional effects and therefore the
liner to be effective must either be of suflicient
cross sectional wall thickness to resist the local-
{zed effects or of such & nafure as Lo be capable
of following the changing eontours of the cylin-
der walls, Such pliability to be effective, must
he an inherent property of the liner alone so that
the liner will not be materially influenced by the
manner in which it is fitted within the eylinder.
Apparently the necessity for the liner being in-
herently plizhble had nob heretofore either been
fully eppreciated or it had not been thought to
be poselble of achievement with available meth-

30 ods of heat treatment.

The principal object of the present invention
is to provide a new and improved construction
of a cylinder liner or shell which will have saffi-
clent flexibility to ke capable of antomatically

g5 adjusting itself, nok only to any inegualities due

to machining ineccuracies between the eylinder
pore and lner as the latier iz pressed into the
ok, but also to any subsequent changes in con-
tour of the cylinder bove during the operation

&b of the engine.

| Another object is to construet a eylinder liner
ot shell of & low carbon steel of high ductility
papable of being fabricated from a fiat blank
of sheet steel by the well known relatively low
eogt drewing operations into a finlshed tubular
sleeve or liner of the requisite accuracy of fin-
ished size without necessitating any of the move
costiy machining operations.

A further object is to provide a liner or shell
for cylinders which when inserted
into the cylinder block will be gacurely retained
therein against accidental Ipngitudinal move-
ment but which may be readily removed from
the block for rep .
to provide o cylinder liner

—— e e
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or shell in which the inner wearing surface is
subjected to & hardening process to secure g
hardened corrosion resistant surface or skin, the
penetration of which is of & limited extent while
the guter peripheral surface and the major part
of the eross sectlonal thickness of the liner wail
will remain unherdened.

A further object f= to provide the outer pi=
ripheral wall thereof with a corrosion resistant
coating such a3 & tin, or chromium plating which
in turn has three main purposes; namely to pre-
vent destructive oxidizing effects nfter the liner
has been placed in position and during operation
of the engine, to serve to form a protective cost-
ing to limit the penetration of the hardening
elfects to the Inner wearing surface of the liner
and the eross settlon of the wall immedintely ad-
Jacent thereto, and to form a film which will aid
in providing and meintaining intimate contact
between the surface of the liner and the crlinder
well and thus imsure that seid surfaces will be
kept in the required degree of heat transfer
relationship throughout the period of operation
of the engine,

A still further object of this Invention s ta
improve upon the constructlon disclosed in my
application, Serial Mo, 212,724, filed June &, 1938,
of which this application, is, as to certain fea-
tures, a continuation in part,

The above and other objects of the invention ;

will appear more fully from the following more
detailed descriptlon and by reference to the mc-
companying drawing in which

Flg. 1 shows a vertical section through a V-

type of motor, showing the improved liner in- E

serted in place within the cylinder block:

Fig. 2 18 an enlarged sectional detai] showing
the interengagement between the cylinder liner
and block to prevent longitudinal displacement
of the liner, and

Fig. 3 is an enlarged horizontal sectional view
through a portion of the liner and cyvlinder bloek
and showing on an enlarged and somewhat dis-
torted scale the manner in which the flexibility

of the liner permits it to conform to any inequafi- ;

ties in the cylinder block.

As shown in the drawing the numeral (0 in-
dicates the cylinder block of a V-type motor pro-
vided with cylinder bores 11, the upper end of

eich bore beihg countersunk to provide s recess 5

12 to accommodate a horizentally outwardly pro-
fecting flange 13 of the liner 14. Although the
liner iz shown as inserted in the cylinder bores
of & V-type combustion engine, it will be under-
stood that the invention s not limited to any
particular type of engine, but that it i5 equally
applicable for use in any case where it is desired
to line = cylinder with a more wear and corra-
sive registant surface than provided by the metal
of which the cylinder is construeted,

The liner is preferably constructed as a tubular
shell drawn from flat stock of from three end
one half to six hundredths of an'inch B thick-
ness, preferably of sufficient ductility to be drawn
by well known drawing operations into the de-
sired tubular shape and slze and of low carbon
steel contrining, for example, not over 0.10%:
carbon. Steel of such a low carbon content is
ordinarily ineapable of being case herdened or
nitrided in a short time by the usus) methods
heretofore employed. It has been found, how-
ever, after extensive experiment, that a surface
hardening of such steels may be effected to pro-
duse an extremely hard corrosion resistant skin
Which provides a highly efficient wear resistant
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surface, and also that the penetratlon of the
hardening may be limitad to but a few thon-
sandths of an inch, thereby retaining in the re.
mainder of the eross-sectional thickness of the
material all of the physical properties of low car=
bon steels. This hardening process, which forms
ho part of the present invention but is made the
basis of & separate application, is effected by ap-
Plying & coating of a streng alkall such as sedinm
carbonate, to first passivate the surface to be
hardened and immediately thereafter placing the
liner in & furnsce where it is subjected to a
temperature of 1250° F. to 1400° F. in an stmaos-
phere of ammonia gas and carbon monexide NH3

3 and CO, After the liners are subjected to this

heating process they are then sir caoled in a re-
ducing atmosphere dowm ta a temperature of
about 400° F, Before subjecting the liner te the
nitriding treatment however, the outer peripheral
gurface thereof is given a plating of tin, chro-
mium or other material which is resistant to
nitrogen penetration, in order to prevent nitrid-
ing thereof and consequent growth,

As & result of the above trestment the linsr iz
provided with a hardened inner sirin which is
Indicated by the reference character 15 in Fig. 8,
Since the outer surface is plated with either tin
of chromium before the nilriding takes place,
the remalnder of the cross-sectional thickness of
the wall of the liner has the well known soft and
ductile properties of low carbon steel, After the
liner has been hardened ang cooled, as ghove de-
seribed, It may then be inserted into the cylinder
block, The cplinder boves provided in the cylin-
der block are approximately one thousandth of
an inch smaller in diameter for a bore of 3
inches than the outer diametsr of the liner, and
the liner i= press fitted into the eylinder bore,
De to the fact that the cross-sectional thickness
of the wall of the liner is excesdingly thin and
as the soft ductile properties of a low carbon
steel 1z meintained in nearly the entipe Cross-
sectional thickness of the Jiner wall except far the
relatively thin case hardened inner surfaco which
extends only to a depth of approximately six
thousandth of an inch, the liper haz such fexi-
bility to be automaticslly self-conforming to any
elight inequalities or inaceuracies resulting from
the machining or subsequent distortion of the
bore of the cylinder. Tt is desirable to maching
the bore with a fairly high grade of accuracy
and to maintain dimensions within a tolerance
of one thousandth of an inch so that ANy WM
ing of the liner to adjust itself fo inaccuracies
wiil not exceed s maximum of one-half thou-
sandth of an inch. As the liner is but slightly
larger in diameter than the bore of the cylinder
in which 1t is to be inserted, no great amount of
pressure is required to foree it into the cylinder
bore to & point where the upper surface of the
horizontal fAange 3 At the top end of the liner
lies in the same plane with the surrounding sur-
face of the cylinder block, After the liner has
heen Into position it i then lapped to
the exact finished dimension, leaving a case hard-
ened skin of about two and one-half thousandths
of an inch In thickness to provide a wearlng sur-
face. Because of the fact that the lner i3 but
& very slight amount over size and iz foreed into
the eylinder bore with but a relatively small
amount of pressure, no difficulty is experienced
in removing & liner should it become TECESSAry o
desirable to do so, and replacing the same with
a new liner,

It will be noted by referring to Fig. 2 of the
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drewing that the eylinder gasket 1§ i5 50 propor- properties permit repeated dlstortions of localized
tioned as to extenmd over and cover most of the areas of the linar without eracking or fallure of
horizontal fAange 13 of the liner, thereby zealing the material which would not be possible with
any possible annular space that may exist be- the cast iron liners heretofore used. These locel-
tween the liner and the cylinder bloek from the ized distortions of the present liner, as for ex-
combustion chamber and after the cylinder head ample, in compensating for bell mouth, are to
17 iz attached to the eylinder plock, the lner is e distingulshed from ar overall change of shape
firmly held against movement longltudinally ef to compensate for out of roundness. The rela-
the bore by the inter-locking engagement of the thvely thick walled cast iron liners of the prior
flanze 13 between the shoulder {2 and gasket 6. 10 art were capable of such overall distortions to a
1 have indlcated in Fig: 3, by the dotted line limited extent bub wers ineapable of any in-
shewing, the manney in Which the fexibility of crense of thelr ares to compensate for localized -
the liner permits it to adinst itself to any in- diztortions.
equalities of the bore, the dotted line 18 being Moreover, it has been found that the thin
intended to depict, in & greatly sxaggerated de- 15 film of plating given to the outer surface of the
grae, the normal cylindrical form of the liner liner possesses to & certain degres flowing or Con-
and the full line showing being intended to repre- forming properties Independent of any actual
semt & departure [rem the true cylindrieal form change of contour in the material of the liner it-
that might possibly ccrur dag to insccuracies in self, and thus this film is capible of eliminating
machining operations. Tt iz to be understood, 27 any poasible minute spaces between the liner and
however, that it is necessary to keep the machif- the cylinder wall due to minor machining imper-
ing of the parts within fairty close limits 50 that fections or small distortional effects which would
when the liner is lapped, the amount of material atherwise not be material encugh to canse B
rernoved will not be 20 greab as to @0 below the chenge in congour of the liner. This property of
cage hardened inner akin or surface, Due to the 23 the outer surface plaling when added fo the
gnct that the liners are not heated to & very high alforesaid properties of the liner proper results
temperature to perform the herdening of the in- in & complete structire having the inherent ca-
ner akin thereof, no measzurableé or appreciable poeity to cling to the cylinder wall thruout ATy
distortion of the liner results from the hardening  distortions found in normal engine construction
process, and as the dimensions of the liner may 30 gnd gperation, and as previously stated, this is
he held within great scouracy in fabricating the the prineiple requirement for catisfactory lined
came by & drawing operation, the liner may be  cylinders of any type.
produced in large quantities by mAss production While I have shown and deseribed a construc-
methods and held within very close bolerands tion of @ liner which has proved highly satis-
while at the same time the production costs are 2 faetory in actual practice, it will be understood
kept to a minimum. that many variations, changes and modifications

By the use of the present invention it now be- may be resorted to without departing from the
comes possible to provide an internal eombustion prineiple of the invention.

engine for automobiles or other uses in which all T elpim:

of the surfaces subjected to wear may be readily 4 ] The combination with a eylinder of a pre-
epiaced whenever it becomes Necessary $0 t0 40 formed replaceable one-plece cylndrics’ liner
and consequently the cylinder block which s one  gonstructed of low carbon gteel and having an

of the mest expensive paris of snch engines may extremely thin uni . ;
; ; 2 uninterrupted side wall, said liner
be used practically indefinitely as all of the other belng prgs.am:l into a bore of said “eylinder, the

parts of the motor such as valve seats, bearlngs, 45 inner surface of said lined being nitrided
5 g i to pro-
Distons, connecting rods, ete., have for some ¥ears — guce a wear-resistant surfrce of great hardness,
Deen made detachable from the block for Te-  the major portion of the radial thickness of said
‘“ﬁ"mﬂ?f “tfgm‘ﬁ"m Yiner being left unhardened so that said liner re-
addition to providing a cylinder Wall Sur-  tains such flexibility 83 to be automatically self-
face which is more resistant to the frictlonal 5y conforming to any slight inequalities xlsting e
wear produced by movement of the piston, the  tween the outer periphery of said liner and the
liner of the present invention also affords marked hare of said eylinder, and a film of metal form-
protection agzinst deterioration caused by cor- :

ing the exterior surface of said liner, said film
rosion, which frequently is a greater contributing 1 %
" = % bed 59 hprdness Lhan sald inme urface and
factor in causing cylinder and bore failure than g R L n said T guriace

trictional wear thereof. As a ni jding Drocess peing sufficiently soft 1o petablish an Intimate

: ' tact for heat transfer from fthe exterior sur-
in addition to producing & moTe Weal resistant s i i

e aleo produces a surface which has very m of said liner to the adjacent surface of said
nigh corresion resisting properties, the liner of 5 A liner for use in an internal combustion
the present invention has ils entire exposed SUr- 4 enpine cylinder comprising & one-plece preformed
face made more corvoaive resistant by the nitrid- — sjreumferentlally continuous cylindrical shell of
ing of the inner wall and the plating of the oter 14y carbon sheet steel of extremely thin cross-
wall. The use of a cylinder wall surface having  getjon, the. inner surface of said shell being
the above properties, has another important 8d-  piirided to provide a hard wenr-surface, the
yantage from the standpoint of engine operatiof 43 gapth of penetration of eald nitriding ﬁ.m
in that it permits greater control over oil con- limited to but a minor porkion of Lhe radial thick-
sumption. since increaged pressurs between the Lo said shell and-the remaining portien of
piston rings and the cylinder wall surface be- eqiq radial thickness having preserved therein

comes possible owing to the improved Wealing 5 7
gualities of the latter, and thus the seal between 7o W€ inherent flexing qualities of said low carbon

the combustion chamber and the crank case 13 steel so that said shell can readily flex to cons
more positive. form to slight inequalities of & cylinder bore
The high inherent flexibility and ductillty of whent inserted therein, and & layer of relatively
the liner of the present invention is also a dis- soft metal on the outer peripheral surface of sald
tinet advance OVETD prior constructions &8 these =5 shell adapted to provide intimate contact of the

(=L}
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ehell wiih the wall of the hore of 5ald cylinder
when saud shell 1s presssd inta sald bore,

4. A lner for use in an internal
engine eylinder comprising, a onie-plecs, pre-
formed cirecumferentially continuons e¥lindrical
shell of low carbon sheet stesl having & radial
thickness of approximately thres and one-half
to six hundredths of an Ineh, the inner surface
of said shell being nitrided to provide a hard
wear-surface, the depth of Penetration of zaid
nitriding being limited to put a4 minor portion
of the radial thickness of said ghell and the re-
maining portion of =ald radial thickness having
preserved therein the inherent Bexing gualities
of said low carbon steel so that said shell can
readily flex to conform to slight inequalities of
& cylinder bore when inzerted
layer of metal on the outer peripheral surface

of 2aid shell adapted tao Provide intimate contact

2,370,671

of the shell with the wall of the bore of sald oyl
inder when sald shell {8 pressad Into sald bore,
4. A liner for use in an Internal combustion
engine cylinder comprising, g drawn low carbon
steel cylindrical shell having an uninterrupted
tide wall of & radial thickness of Approximately
three and one-half to six hundredthz of an ingh,
the inner surfacs of sald shell being nitrided to
Provide a hard Wear-surface, the depth of pene-
tration of sald nitriding not being in excess of
ix thousandths of an inch so that

adapted to assure intimats contact of the shsll
with the wall of the bore of sald cylinder when
safd shell is pressed therein,

HENRY FORD,
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6 Claims.

This invention relates to ipnition systems for
internal-combustion engines; and, more partie-
larly, to o disteibutor to be used in econneciion
with such sysiems,

The distributor constructed according to this
invention embodies & novel ghaft bearine sapport
and en internal construction that facllitates
agsembly of the distributor vnit. It further em-
bodie: an Improved primary circuit contact and
& new manifold connection by mean: of which
the attachment of the distributor to the engine
is simplified.

The conventions] internal-combustion ignition
system Ineludes a distributor having a plurslity
of términals from which insulated wires lead to
the spark plugs to sive the desired firing order,
The preferred drive for the disteibutor i3 directly
from the engine camshalt. The most convenlent
mounting in which this drive msy be had s at
the front end of the engine, This necessartly ro-
quires gufficlent additional room between the
radiator and the engine hlock to accommodate
whatever form of distributor iz chogen,

It is therefore an object of this inventlon to
provide a distributor having the smallest prac-
ticable lomgitudinal dimension so that the room
required for its mounting petween the engine
block and the radiator will be kept to & minimum.
A Turther object is to provide an inbernal sup-
port and bearing for the distributor shaft which
will perform gatisfactorily and vet which may be
economically constrictzd and assembled in the
completed distributor without difficulty. Still
another objeet of this invention is to provide an
improved primary elecirical connection which
alzo facliitates assembly of the device and with
which necessary adjustments may be easily and
posltively made. Ancther object of this inven-
tlen is to provide an improved connection for the
vacuum brake used in connection with the
timing control. Each of these improvements and
& specific examble of the construetion by which
they are chisined will now be described in full

With these and other objects in view, the in-
ventlon eonsizts In the errangement, construction
and combingtion of the various parts of the im-
proved device, as deseribed in the specification,
clpimed in the claims and illustrated in the ac-
companying drawlngs, in which:

Figure 14z & front elevation of the distributor.

Figure 2 is 8 sectionsl view faken on the line
2—1 of Figure 1.

Figure 3 1z & sectional view teken on the line
31—3 of Figure 1 through the vecuum brake and
its connection.
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Figure ¢ {5 an elevation of the interior of the
distributor, the cover Deing removed,

Pigures 5 and O are partial elevatlons of the
interior of the diztributor showing the range of
timing adjustments possible,

EHeferring to Pigure 1, & front elevation, a dis-
tributor designed for an elght-crlinder internal-
combustion engine is shown, The distributor 1@
is designed to be mounted vertically, in substan-
tially the position shown, in contact with the
iront of the englne block and aligned with the
engime camshalt by which it is deiven. As best
shown in Figure 2, this comprises $he housiag (1
and the cover 2 held in place by spring clips 6O
The distributer shaft 13 is vobatably mounted in
the howsing 1 and has an offsed key (4 which
will engage the engine camshaft in bt one posi-
tion to Insure that when the camshaft and dig-
tributor shaft are engaged they are at the proper
relative angle.

The rear portion of the housing || contzins
the centrifugal control for the breaker point op-
ergting edm, This mechanism includes the sup-
porting plate 15, the weighls 18 and the friction
plate I1T. The construction of this control forms
ne part of this invention and = full description
of a type which Iz suiteble for use herein may
be found in United States Patent No. 2,002 260,

Continuing outwardly along the distributor
shaft 13, the breaker point cam (8, the suter
bearing 18 for the distributor shaft and the rotor
20 secured to the shaft are shown. The support
plate 21 [z mounied for lmited rotation within
the housing snd is held therein sgainst a rabbet
22 by a split spring 23, Secured to the plate 21
iz the kepring bracket 24 which has one end bent
upwardly to form an ear 28 {0 which the primary
conrieckion shoe 26 ig attachad,

As best showm in Pigure 1, the cover 12 hag a
plarality of connecting ninples, one for the con-
neetion to each cylinder, and the high-tension
nipple 28, as iz customary: and appropriate indi-
ceting numerals are molded on its surface,
Mounted on top of the housing and intepral
therewith is the vacuum-brake cylinder 25 and
ity tension sdjustment 30, Secuted to the side
of the housing is the condenszer 3| which is con-
nected to the binding post 22 of the primsry
connection. An sir filter 32 {5 provided at the
bottom of the housing to permit ventilation of
the Interior. The high-tension eonnection is
effectad through the contact 34 on the cover 1%
and fhe spring 38 carrisd by the rotor 20.

The srrenpement and construction of the sup-
port piate 34 15 &3 shown in Flgure 4. It will be
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noted that the plate 21 has a lug 35, which is
assoclated with an adjusting screw 37 by which
the sngular position of the plate 21 may be ad-
justed to obtain the desived spark timing char-
acterlstie. Az deseribed previously, the primary
contact shoe 25 is fixed to the bearing bracket
and hence rotates with any change in the angu-
lar position of the plate 21, Also secured to the
support plate 21 are the usual breaker arms 38,
contacts 39 and stationary points 40.

The primary connection is effectzd through the
spring plunger &1, best shown in Figure 2, which
iz insulatingly ond slidebly suppotted in the
nousing 11 gnd which:is in electrical contaet with
the binding post 32, The lower end of the
plunger resiliently cnzages the shoe 26, A par-
tiewlar advantage of this form of construction is
the ease with which the assembly ms¥ be car-
ried out. It will be noted that the support plate
21 18 cut out in the vicknity of the primary con-
nection &s at 41,

Referring now to Pigures § and 6, the support
plate 2] with all of its attached mechanizm is
placed on the distributor shaft 13 and slid in-
wardly into the housing in the sngular position
shown in Figure 5, the cut-away portion 47 clear-
ing the plunger 41. When the plate 2| engages
the rabbet 22, the split spring 23 i3 applied, hold-
ing it securely in that position. The angulsr ad-
justment of the plate 21 may then be made, dur-
ing which it assumes the position shown in Fig-
ure 6, the plunger 81 sliding over and into comn-»
tael with the shoe 26. This is & better electrical
cohnection and is much easler Lo assemble than
the pigtail whiclh heretofore has been used.
Subsequent timing adjustments by means of the
serew 37 do not disturb the contactk.

Another novel feature is the manner in which
the conopelion between the vacuum brake and
the engine manifold iz effected. The operation
of thiz brake is dependent upon the manifold
pressure in the engine and it has been the prac-
tiee to connect o duct from the manifold directly
to the brake cylinder. This requires, in the as-

sembly of the engine, that the distributor be’

attachked to the engine bicek and then the duct,
through some suitable union, connected with the’
cylinder. The work space is very limited and
this latter connection is somefimes somewhat

dilficult to make, To avoid this, a duct connge- *

tion 44 is provided in the adjacent part of the
enging 43, This duct connection is joined by
a sultable conduit to the manifold during the as-
sembly of the engine, As shown in Figure 3, the
complementary cennection 42 iz formed in the
distributor housing, This is counterbored, as at
. 48, to recelve o gasket 46 and a hole 48 1z drilled
from the interlor of the brake eylinder, inter-
cepting the complementery connection 42, Ele-
fments 44 and 42 are so located on the block and
distributor housing, respectively, that when the
distributor is aligned with the engine camshaft
and bolisd into place, they ave in communication
and the gasket 48 makes an alrtlght jont through
which the manifold pressure is commumicated
to the brake cylinder. In other wards, the mere
placing of the distributor in its proper posilion
completes the necessary connection
The provision for ventilation 13 most import-
gnt. Ozone in sppreciable guantities is formed
ineident to the arcing of contects. If this reaches
too high & concentration, the atmosphere within
the distributor is subject to ionization and elec-
tric discharges through it maey occur. Placing
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the ventilator in proximity to the centrifugal con-
trol insures g constent eireulation of alr.

One of the most important constructional fea-
tures, however, is that involved in the use of
the support plate 70, which has attached there-
to not only the customary breaker arm assembly
and primary contact but a straddle outer baer-
ing 19 for the distrioutor shaft 12 a5 well, Here-
tofore, an outer bearing could be provided only
by the use of an additional bearing plate located
near the front end of the housing or by & bush-
ing contained in tha cover. The first of tlvese 6X-
pedients is unsatizfactory since the housing must

be extended to &t least the plane of the bearing,

an additionel plate must be provided, together
with seating and securing means, and the as-
sembly is made more complex while accessibility
iz decreased. The sacond has the disadvantages
of requiring s stronger cover than would other-
wise DE necessary, & high degree of agouracy in
fitting the cover, and redesigning of the high-
tension cottact which, in the present form, is
more satisfactory., 3

In thiz construction, c¢n the other hand, the

a3 bearing suppert is provided well toward the outer

end of the distribuior shaft where it is required,
but no extension of the housing is necessary as
the point of support on the housing is well back
of the bearing point. The bearing is carried on
Lhe reguinr support plate and assembled with it as
a unit. The cover degign is not affected and the
breaker arms and contacts are Immediately ac-
ceszlble when the cover iz removed.

Swmming up these advantages, a distributor is
obtained having a lohgitudinal dimension con-
siderably less than that of other distributors
sultable for the purpose, The construction is so
arranged that both the internal assembly of Lhe
distributer and its attechment to the moter
block pre facilitated. Means has been devised
fo provide an outer bearing for the distributor
shaft without the addition of other elements
heretofore found necessary. The primary con-
neclion which has been devised not only permits
the snpuiar adjustment of the supporting plate
but also facilitates the assembly of the distribu-
tor, IFinally, the manitold connection is im-
proved, both from the standpoint of permanence
and assembly.

Some changes may be made in the arrange-
ment, construction and combination of the sev-

.eral parts comprising the improved device with-

out departing from the spirit of the invention,
and it is the intention to cover by lhe clalms
such changes as may reasonably be included
within the scope thereol,

We claim as our invention:

1. An interpal-combustion engins distributor,
comprising, 3 housing, & cover, a shaft journaled
in said housing, support means rotatably mount-
ed within sald housing, said means carrying the
distribator breaker arm assembly, a hearing
bracket secured to sajd meams and extending
thereirom toward sald cover, sald bracket serving
as an cuter journal for said shaft.

2, An internal-combustion engine distributos,
comprising, a housing, a cover, g shaft jowrnaled
in zald housing and extending toward said cover,
means supporting the distributor bresker arm
assembly mounted in said housing and having &
bearing bracket attached thereto, sald bracket
extending beyond said housing and serving as an
outer journal for zaid shofi, a contact shoe
mounted on said means, & primary contact on
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eaid housing adapted to contact sald shoe, said
contact ineluding a longitudinally movable mem-
ber and resilient means normally urging said
member into contact with sald shos,

3. An internal-combistion engine distributor,
comprising, a8 housing, & cover therefor, a shaft
iourneled in szid housing and extending into sald
cover, & support plate rotetably mounted in sald
housing and constrained against lomgitudingl
movement with respect thereto, a bearing bracket
attached o said means, said bearing bracket ex-
tending from said means bevond said housing to-
ward said cover and serving as an outer journal
for aaid shalt, primary connection mesns affixed
to 8aid first means and ineluding a shoe having
an extended contact surface, a4 contact in sald
housing  including a longitudinally movabls
means mounted thersin, resilient means normally
urging sald movable megns into contact with seid
anoe and means by which the angular position of
sald supporting means with respect to said hous-
ing may be adinsted and seeured,

4. An internal-combustion engine distributor,
comprising, a housing, a cover therefor, a supporta
ing plate rotatably mounted within sald housing,
means to regulate the aogular position of said
plate, 8 straddle bearing affixed to said plate and
extending theréfrom foward said cover, & sghaft
having one end journaled in said housing and
journaled mdjacent its ouwter end in ssid straddle
bearing, a rotor secured to said ghaft adjacent
and beyond sald straddle bearing, s primary con-
lactor slidably mounted In the wall of said hous-
ing and resiliently urged to extend into the cavity
formed therein, eut-away portions on =ald plate
whereby sald plate may be slid into said cavity
past sald contactor, & primery conhecting shoe
attached to said supporting plate, said shoe hav-
ing a contect surface and extending cam surfaces
communicating therewith, whereby, upon rota-
tion of said plate, sald cam surfaces will
sald contactor and engsge It with ths contact
surface of sald shoe,

]

10

13

20

25

a0

a4

3

5. A distributor, & housing, a cover thersfor, a
shaft journaled in sald housing and extending to-
ward s&kid cover, 8 supporting plate adapted to be
rotatably seeured within the cavity of said hous-
ing, & siraddle bearing affixed to seid supporting
plate and extending therefrom toward said cover,
said bearing serving as an outer journal for said
shaft, portions of the periphery of said plate he-
ing cut away, a contacter alidably monnted in the
wall of said housing and resiliently urged to pen-
etrate within the cavity formed thereby, o pri-
mary conbesting shoe secured to said supporting
plate snd extending adjacent to the inner wall of
sald housing whereby sald supporting plate i
placed over sald shaft and engaged within said
cavity, said cut-away portion permitting the pas--
sage of sald eontactor with respect to said plate,
and cam means forming a part of said shoe
whershy upen angular rotaticn of =eid support
plate, sald contactor will engage said cam sur-
faces and be forced thereby into contact with said -
Ehne, !

6. An internal-combustion enging distributor,
comprising, & housing, s cover therefor, g shalt
journaled in said housing ang extending there-
from toward said cover, a plate seoured within
sald housing intermediate its extent, zaid plate
befng mounted for limited rotational movement
with respect to said houslng, a breaker arm as-
sembly secured to said plate, a straddle bracket
secured adjacent its ends to said plate, the mid-
portion of said bracket extending from =aid plate
toward said cover, a bushing in said bracket, sald
bushing being located beyond ssid housing and
enclosed by sald cover, one end of sald bracket
being formed into an extending ear, a contach
shoe seeured fo said ear, snd contast meens on
sald housing resiliently engaging satd shoe,

EMIL ZOERLEIN.
JOHANNEE E. HOFFMANN,
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