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To all whom it may concern:

Be it known that I, JOEN A. BRILL, & citi-
zen of the United States, residing at Phila-
delphia, in the county of Philadelphia and
State of Pennsylvania, have invented certain
new and useful Improvements in Differential
Brake-Levers, of which the following is a
specification.

This invention is applicable for use in ap-
plying brakes on cars, and for operating the
grips of cable cars, as well as for other pur-
poses where pulling effects are to be utilized,
and the object of the invention is to enable
‘an operating-lever to be moved through a
comparatively small space while developing
as much power as possible, at the same time
giving a large movement to the power-trans-
mitting elementor member of the mechanism.

The invention consists, among other things,
of the combination of an oscillatorylever con-
nected by alink toan eccentric and oscillatory
lever at a point between the pivot of the lat-
ter and its point of transmission of power.
By this means the power-transmitting arm
of the main operating-lever can be made quite
short, while the movement of the second-
mentioned lever can be considerable to: give
the desired amount of draft to the part to be
operated, such as the brake-beam of a car-
braking mechanism or the grip of a cable
car. ]

The invention also consists in an oscillatory.
lever, a link connected therewith, a lever
composed of two plates connected together
by studs, and also. connected with said link,
and & chain or other connection connected
with the outer end of said second-mentioned
lever, said studs being placed eccentrically to
the pivot of said lever, so that as the latter
swings the chain will bear on said studs at
points gradually approaching the pivot of said
lever.

The invention further consists in the novel
details of improvement and the combinations
of parts,that will be more fully hereinafter set
forth and then pointed out in theé claims.

Reference is to be had to the accompanying
drawings, forming part hereof, wherein—

Tigurel is a side elevation of my improved
mechanism as applied to a car. Tig. 2.is an
edge.view thereof, partly broken away. Figs.
3 and 4 are side views showing the parts in

different positions; and Fig. 5 is an enlarged
detail view, partly in section, of the second-
ary lever of the mechanism.

Referring now to the accompanying draw-
ings, in which similar numerals of reference
indicate corresponding parts in the several
views, the number 1 indicates the platform
orflooring of a car or any other suitable sup-
port, and 2 is a lever pivotally carried there-
by so as to oscillate. Thelever2 isshown as
secured to a rack-shaft 3 journaled in bear-
ings 4 4, carried by the platform or sapport
1, and the short arm 2° of lever 2 is shown
projecting downwardly from the shaft or pivot
3 beneath theé platform or support 1. It is
evident that the long and short arms of the
lever 2 can be in one piece suitably pivoted,
as by the shaft 3, or that they may be in sepa-
rate pieces suitably secured to the shaft or
pivot 3. ,

At 5 is a rack-segment carried by the plat-
form. or support 1 to-be engaged by a dog 6,
pivotally carried by lever 2, the dog 6 being
arranged to be drawn out of engagement with
the rack 5 bya rod 7 leading to & hand-grip 8
pivotally carried by the lever 2, a spring 9,
coiled on the rod 7 and bearing at one end
against a stop 10 on said rod and at its other
end against a guide-bar 11 carried by lever 2,
serving to normally hold the dog 6 in engage-
ment with the rack 5. . _

I prefer to arrange the piteh of the rack ce-
centric to the fulerum of the lever2, as shown.
The arm 2 of the lever is inelined rearwardly.
The object of this is to permit the lever to be
moved rapidly at the beginning of the swing,
the corresponding movement of the link 15
increasing as .the direction of said link be-
comes less oblique to the direction of the arm
2* The link, and therefore also the second-
ary lever 12, moves faster for a corresponding
angular movement of the arm 2* until said
link is at right angles to said arm, which oc-
curs just before the end of the swing. This
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arrangement allows of the lever being very .

rapidly started and swung backward as it re-
duces theinitial inertia which has to be over-
come.. At the same time, the obliquity of the

link 15 to the arm 2* at the terminal position,
as seen inFig. 4, gives an increase of pressure
on the brakes for a given pressure on the le-
ver 2.
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At 12 is a secondary lever which is shown
pivotally supported by a bracket or bearing
13, carvied by the platform or support 1, the
lever 12 turning on a pivot or gudgeon 1.
The arm 2° of the lever 2is pivotally connected
by links 15 with the lever 12 at a point Dbe-
tween the pivot 14 and the free end of lever
12. To the free end of the lever 12 is pivot-
ally connected a chain or other suitable con-
nection 16, which may extend to a suitable
part of a brake mechanism or cable-grip, or to
any other device to be operated by the pull
of the chain or connection 16.

The pivot-pin 15%, which connects the link
15 with lever 12, is shown located in an aper-
ture 12*in lever 12 at a point nearer the pivot
14 than the outer end of lever 12, so that as
lever 2 is operated the free end of lever 12
will be given more movement than the lower
end of arm 2* of lever2. Thelever12isshown
provided with a number of apertures 12%,
which are at one side of aline drawn thr0uOh
the pivots 14 and 16*, so that the pivot 15* of
link 15 can be adjusted to different positions
on the lever 12 to givethe outer end of the lat-
ter more or less movement, as circumstances
may require. The arm 2° of lever 2 is also
shown provided with several apertures 2° for
the pivot 15° to enable the link 15 to be ad-
justed more or less near the pivot 3 to enable
more or less lever-power to be applied to le-
ver 12.

The lever 12 is substantially a bell-erank
lever having a short arm connected with the
link 15 and a long arm connected with the
chain 16, said lever 12 being of the novel con-
struction shown in order to provide greater
capability of adjustment and furthermore to
provide an eccentric bearing-surface for the
chain 16 as the lever 12 is vibrated.

With the parts arranged as above described
when the lever 2 is moved in the direction of
the arrow in Fig. 1 the short arm 2° draws
the link 15 which in turn draws the lever 12,
swinging it on its pivot 14, thereby causing
its pivot 16*to move through a greater space
than thelower endof arm 2°. By this means
I am enabled touse a much shorter arm 2*for
lever 2, to obtain a certain amount of draft
on chain 16, than could be done if chain 16
were connected directly to arm 2*, and the
proximity of pivot 15" of link 15 to pivot 3
causes an inereased amount of lever-power
to be transmitted to lever 12. By this means
the amount of movement necessary to be
given tothe upper end of lever 2 to effect a
certain pull on chain 12 is also reduced, so
that a brake or grip can be set quicker than
by the ordinary arrangement of levers known
to me.

The main operating edge 17 of lever 12is
shown arranged on a curve that is eccentric
to the pivot 14 of said lever, so that as the
lever 12 is operated it will work on the chain
16 with gradually-decreasing leverage to im-
part gradually -increasing power to said
chain. For this purpose I preferably make

the lever 12 of two plates 12° 12°, which are
connected together along the edge 17 by studs
18. (See Fig. 3. ) The hnks 15 are also made
in pairs Whmh straddle the plates 12° of lever
12 as well as the arm 2¢.  (See Fig.2.) With
this arrangement as the lever 12 turns to
draw the chain 16 the links of the chain will
gradually encounter the studs 18, (see Ifigs. 3
and 4,) whereby the drawing strain will be
applied to said links, and as the studs 18
gradually approach the pivot 14 the length of
leverage applied to the chain will be gradu-
ally decreased, whereby increased power will
be gradually applied to the chain. DBy this
arrangement the first movement of lever 12
will be quite rapid, which willhave the effect
of first taking up the slack in the chain, and
of then applying power thereto proportional
to the difference in the lengths of the arms of
the levers, together with a proportional de-
crease in Lhe proportion of the movement of
the lever 2 to that of the lever 12.

By omitting the studs and otherwise form-
ing the lever 12 a rod could be substituted
for the chain 16 with the same differential
leverage effect.

It is apparent that my invention can be em-
bodied in a structure differing from that
shown and described herein without depart-
ing from the spirit of the same.

Having now described my invention, what
I claim is—

1. The combination of the primary lever
having a long and a short arm, a link con-
nected with the short arm, and an oscillatory
lever to which thelink is pivotally connected
at apoint at one side of a line drawn through
the pivot of said lever and the resistance end
thereof, substantially as described.

2. The combination of the primary lever
having a long upper or power arm and a short
lower arm, the latter extending obliquely to
the power-arm, alink connected with the short
arm, and an oscillatory lever with the short
arm of which said link is pivotally connected,
substantially as described.

3. The combination of the primary lever
fulerumed between itsends and having along
arm above and a short arm below its pivot, a
pivoted secondary lever, a power-transmit-
ting device secured to the free end of the sec-
ondary lever, and a link secured to the short
arm of the primary lever and to the second-
ary lever eccentrically of its pivot and at a
point nearer the pivot than its resistance end,
substantially as described.

4. The combination of the primary lever
fulerumed between its ends and having along
arm above and a short arm below its pivot,
said shortarm extending obliquely to the long
arm, a pivoted secondary lever, a power-
transmitting device secured to the free end
of the secondary lever, and a link secured to
the short arm of the primary lever and to the
secondary lever eccentrically of its pivot and
at a point nearer the pivot than its resist-
ance end, substantially as described.

70

8o

&

85

90

95

el

10;

II¢

1T,

12




wl

40

45

5o

554,234

5. The combination of the primary lever
having a long arm and a short arm, an oscil-
latory lever, and a link connected adjustably
with the primary lever and also adjustably
with the oscillatorylever outside a line drawn
through the pivot of said lever and the resist-
ance end thereof, substantially as described.

6. The combination of an oscillatory lever
and a link connected therewith, with another
lever composed of two plates placed side by
side and connected together by studs, and ‘a
chain connected with the free end of the le-
ver between said plates, substantially as de-
seribed.

7. The combination of an oscillatory lever
and alink econnected therewith, with another
lever composed of two plates placed side by
side and connected together by studs, said
plates being provided with a plurality of pairs

of apertures for adjustably connecting said

link to said plates, and a chain connected to
the free end of said lever, substantially as
described.

8. The combination of an oscillatory lever
and a link connected therewith with another
lever composed of two plates placed side by
side and connected together by studs, said
studs forming a line eccentric to the pivot of
the secondary lever, and a chain connected
with the free end of said lever between said
plates, and adapted to engage said studs, sub-
stantially as described.

9. The combination of the primary lever
fulerumed between its-ends, with a pivoted
secondary lever, said latter lever having one
side formed with an eccentric face, a chain se-
cured to the free end of the secondary lever,
and a link secured to the resistance-arm -of
the primary lever and to the secondary lever
between thelatter’spower end and pivot, sub-
stantially as deseribed.

10. The combination of a platform or sup-
port, a lever pivotally carried thereby and
having its short arm extending below it, a
rack and dog, and means for operating said
dog, with a link connected with the short arm
of said lever, an oscillatory lever also carried
by said platform or support and fulerumed
at its upper end, and a chain or connection at
the free end of said latter lever to transmit

€
3]

power, said lever being connected with said
link at a point between the fulerum and free
end of the lever, substantially as described.

11. The combination of an oscillatory lever
and a link connected therewith, with another
oscillatory lever connected therewith, and a
chain or connection connected with the free
end of said latter lever, oneside of said lever
being formed on a curve which is eccentric to
the pivotal point of said lever so as to bear on
said chain or connection at gradually-decreas-
ing distancesfrom the fulerum, substantially
as described.

12. The combination of an oscillatory lever
and a link connected therewith, with another
lever composed of two plates placed side by
side and connected together by studs extend-
ing along one edge, and a chain connected
with the free end of said lever to bear on said
studs, substantially as described.

13. The combination of an oscillatory lever
and alink connected therewith, with another
lever composed of two plates placed side by
side and connected together by intermediate
studs, one edge of said leverbeing formed on
a curve that is eccentrie to the fulerum of
the lever, said studs following the eccentric
curve of saidlever, said lever being connected
with said link, and a chain connected with
the free end of said lever so thatits links will
bear on said studs as the lever turns, as and
for the purposes specified. )

14. The combination of a lever, a link con-
nected therewith and composed of two paral-
lel bars straddling said lever and another le-
ver composed of two plates placed side by side
and connected by studs, said link straddling
said lever and pivotally connected therewith,
and a chain connected with the free end of
said lever so as to bear on said studs as the
lever turns, substantially as and for the pur-
poses specified.

Signed at Philadelphia, in the county of
Philadelphia and State of Pennsylvania, this
23d day of September, 1895.

) JOHN A. BRILL.
Witnesses:

R. S. REED,

C. MARBIL STRANGE.
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