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UNITED STATES

PaTeENT OFFICE.

CARLO SACCO, OF TURIN, ITALY.

CAR STARTER AND BRAKE.

SPECIFICATION forming' vart of Letters Patent No. 497,551, dated May 16, 1893,
Application flled November 11, 1892. Serial No. 451,618, (No model.)

To all whom it may concern: v
Be'it known that I, CARLO SACCO, a subject
of the King of Italy, residing in Turin, Italy,
have invented certain new and useful Im-
provements in Car-Startérs or Reaction-
Brakes, of which the following is a specifica-
tion.
- This invention relates to the class of de-

vices, especially adapted for horse-cars, where-

by the stopping of the car stores up power to

be utilized in starting the ear or assisting the

horses to start it.
The object is to relieve the honseb from the

. increased strain in overcomuw the inertia of
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the ear and its load.

In carrying out my invention T connect the
brake-shoes which clamp on the wheels with
a power accumulator, such as a spring, or
preferably an air-compressor, whereby, when
the brake-shoes or blocks are set on the
wheels in stopping the car, they will be mw.oved
about with the wheels and by their movement

- charge the accumulator and when the car is
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started, the stored up power will reach on'the
brake shoes to start the wheels ahead, thus
overcoming, or assisting to overcome the in-
crtia of the car. The apparatusissoarranged
as to start the car either in the direction. it
was moving when stopped, or in the opposite
direction. This is important in cases where
the car, after reaching a terminus starts back
again without turning around.

Having stated above the purpose of the in-
vention and in a general way its construction,
I will now describe it more particularly with
reference to the accompanying drawings,
wherein—

Figure 1 is a sectlonal ele\mtlon in sub-
stantldlly the plane indicated by,lme 1,1,in
Fig. 2, of the principal part of the a,pparatus.
Fig.2 is a plan showing the wheels, axles, &e.,
of a car and my apparatus applied thereto.
Fig. 3 is an illustrative sectional view on a
larger scale of the brake mechaunism, and
Figs. 3%, 3 and 3°are detail views of the parts
seenin Fig.3. Figs.4and 5arediagrammatic
sectional views designed to aid in illustrating
the operation of the device seen in Fig. 3.

Fig. 6 is a detached end view of the air eyl-

inder of the accumulator. Fig. 7 is a plan,on

the. same scale as Figs. 1 and 2, of the con-
_ trolling mechanism; and Fig. 7* is a perspec-

tive detail view of one of the fea,turos seen in
Fig. 7.

On one car axle, A’, are fixed the usual
flanged track wheels R’ and R4 -and on the
other axle, A% are fixed the wheels R*and R,
On.each axle, between the wheels, are mounted
two crank sleeves, those on axle A’ being let-
tered B’ and.BY, and those onaxle A% Ietteled
B?and BS Thebe crank-sleeves may rotate
about their respective axles but cannot slide
longitudinally thereon. Each sleeve has on
it, adjacent to the wheel of theecar, two oppo-
s:tely arranged radial arms, b, b,and on these
Arms, are mounted respeeblvely, sliding car-
riers, ¢, e, connected rigidly to brake shoee
¢ C, whieh clamp the ear wheel 'on.diametri-
cally opposite sides.

On a_flange on the inner end (opposite to
the arms b) of each crank-sleeve are two op-
positely arranged erank-pins;those onsleeve
B’ are lettered J'; on sleeve B? lettered f2;
on sleeve B? lettered J?, and on sleeve Bt lat-
tered 4 The crank-pins of each pairareset
at right-angles to the arms b on the same
sleeve. The upper crank-pin f’ and lower

-erank-pin, f* are coupled together by a stout

connecting-rod KE’, and the lowe1 crank-pin
f’"and upper erank- -pin f* are coupled by a
similar rod E2  Thus the rodsE’ and E?cross
each other in a. vertical pl(me In a like
manner the upper crank-pin 13, is coupled to
the lower crank-pin f* bydstout connecting-
rod, E? and the lower pin f® is coupled tothe
upper pm f*% by a similar rod, E% On the
same axle, the pairs of brake- shoes on one
wheel areat right-angles to those on the other,
and the same is trize with respeet to the two
wheels at one side of the car.

‘The apparatus or mechanism for clampmu
the pair of brake-shoes on the wheel is
motnted on the erank-sleeve and will be
hereinafter deseribed.

The acenmulator is situated between the
car-axles and between the pairs, of crossed

connecting rods, as seen- in Fig. 2, and it\

comprises a closed eylinder C, with  its axis
arranged. longitudinally a plStOﬂ D, therem,
a piston-rod, d, and a U-shaped yoke, H,
-whichis ﬁxed by itseross-bar tothe plston-rod
d and has slide bearings for its side-bars in
guides. G on the eylinder C. The accumn-
lator is mounted on and supported solely by
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the several connecting-rods E’, E?, K3, E&
Studs g’ and g3 on opposite sides of the cyl-
inder and also at opposite ends thereof, find
bearings, respectively, in the rods B’ and E?,
and studs A? and 1Y, on the yoke I,similarly
arranged, find bearingsin the respective rods
E? and E. Thus the accumulator is sup-
ported at four points. When the piston D is
displaced in.the cylinder C, it compresses
the air in front of it and forms a vacuum be-
hind it, thus storing up power like a spring,
which it yields again on returning to its nor-
mal position. I prefer to close the eylinder at
both ends so as to produce both compression
and a vacuum, but I do not limit myself to

this; either one or the other may be pro-

duced alone. The cylinder will be somewhat
longer than the travel of the piston. It will
be seen Dby inspection of Figs.1 and 2 that
the eylinder and piston should displace them-
selves in opposite directions simultaneously
and turn two of the crank-sleevesin one di-
rection and {wo in the other. Thatistosay,
we have here an arrangement for converting
the rectilinear movementof the aceumulator,
into a rotary movement, of the wheels, or vice
versa, and in such a direction as may be de-
sired according as we set the brakes on two
of the wheels or on the other two.

The two sidebars of the yoke H have ratech-
et teeth formed on them, and these teeth are
engaged normally by pawlsI, as seenin Figs.
2 and 6, mounted on -the cylinder C. These
pawls prevent the return movement of the
piston D until the pawls are disengaged by
a mechanism which is seen in Fig. 6. TFul-
crumed on the eylinder Cat k, is a lever K,
which is coupled to the respective pawls,
above and below the fulcrum, by links <.
The pawlsare held in engagement by aspring
K’. By moving the lever over to the right,
as it is presented in Iig. 6, the pawls will be
simultaneously disengaged.

So far as described, the operation is as:fol-
lows: Suppose the car is moving from left to
right, as presented in Figs. 1 and 2. To ar-
rest it, the brake shoes are set on the wheels
R’ and R8so tightly that they will be carried
around with the wheels and will turn the
crank-sleeves B’ and B3; theformer, by means
of the rods B’ and E? displaces stud ¢’ tothe
right and stud ? to the left, and the latter,
by means of the rods E?and E¢, displaces stud
g to the right and stud 7*to the left. Under
these conditions the eylinder C will be dis-
placed to the right and the piston D to the
left, until the resistance due to the tension of
the air in the eylinder suffices -to arrest the
further rotation of the wheels and cause them
to slip which absorbs the remaining vis vive
of the car and arrests it quickly. The other
twvo crank-sleeves, B> and B, together with
the brake-shoes on wheels R* and R4 turn in
the opposite direction, and freely, about the
respective axles and the said wheels. The
proportions aresuch that the brake-shoes are
arrested before they turn far enough to strike

the track rails. Enlargements at the ends of
the side bars of the frame H engage the gnides
G and limit the movement in case the tension
of the air within the eylinder should be in-
sufficient. After the car stops, the brake-
shoes are released and the pawls I prevent
the piston from returning and maintain the
tension in the cylinder.

To utilize the force stored up forstarting the
car, the brake-shoes are set on the wheels R?
and R4 and the pawls I disengaged by means
that will be hereinafter explained. The ten-
sion within the eylinder returns the.piston to
its first position and its movement is trans-
mitted to the crank-sleeves R? and B*, which
return to their initial positions and rotate the
wheels R? and R4 thus setting the carin mo-
tion in the same direction in which it was
moving when it was stopped. At the same
time the crank-sleeves B’ and B? bring their
respective brake-shoes back to their initial
positions, but without contact with their re-
spective wheels. The piston having reached
the end of the cylinder the car will stop if the
brake-shoes in the wheels R? and R* are not
released auntomatically, and this releasing is
effected by means which will be hereinafter
described. When the car is moving in the
opposite direction the operation is analogous
to that already deseribed. In this case the
brakes of the wheels R? and R* are set for ar-
resting the car and those of the wheels R and
R3 are set forstarting it. It will be observed
that after the car has been stopped the appa-
ratus will be in the same position in whatever
direction the ear may have been moving and
we may start the car in the opposite direction
if that be desired. - The wheels of a street car
being usually fixed on the axles, it will be seen
that both in starting and stopping the car the

traction of all four of the wheels is utilized.

although the brake-shoes are set only on one
wheel on each axle only, those diagonally op-
posite as shown herein.” It will also be ob-
served that if the brake-shoes be set on the
wheels with a force insufficient to cause them
to move with the wheels and compress the air
in the cylinder, the brakes will perform the
ordinary functions of brakes and cheek the
momentum or speed of the car in slowing
down. This will be useful also in checking
the car on down grades. s

After what has been deseribed it will be
seen that the mechanisms for setting and con-
trolling the brakes should satisfy the follow-
ing conditions, viz: (¢) For arresting the car,
they must set the brakeson the two diagonally
opposite wheels and hold them set as well as
to maintain the positions attained by the eyl-
inder and piston, respectively. (b) Forstart-

ing the car, they must set the brakes on the
two other wheels but release them when the
piston reaches the-bottom of the eylinder (in
the position seen in Figs.1 and 2); and when
the brakes are set, the pawls I must be held
out of engagement during the entire move-
ment of the piston. (¢) Fordescendinggrades,
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the brakes  may be set with a comparatlvely
light pressure, graduated at will. %

The controlling mechanism should be op-j
erative from both ends of: the car, and so that:
the operator may stand, by preference, on the

front platform and properly control the start-

ing and stopping when the car is moving in.

that direction; and the control should be ef-

-fected by a qurle lever or .crank, and with

one operation or movement thereof. A mech-

anism for setting the brakes which will fulfill

these condltlons is illustrated in Figs. 3, 8%
3" and 3¢, wherein the mechanism ‘is shown
partly in plan and partly in horizontal sec-
tion. The diagrammatic views, Figs. 4 and 5,
illustrate its aetion
anism is seen in Figs 7 and 72,

‘As the elements or parts in Fig. 3 may be
taken to illustrate either of the four like

‘mechanisms corresponding to the four wheels
of thecar, I have used in this view, and gen-

erally also in Figs. 4 and 5, the same letters
of reference, -A, B, R, &¢., as in Fig. 3, but
have omitted the numerals from the letters
as not necessary. On the crank-sleeve B, is
collared another sleeve I, capable of turning
on the crank-sleeve but incapable of endwise
movement thereon. On the sleeve L, exteri-
orly, there is formed a long-pltehed screw
and two wide slots wherein slide two non-
screw-threaded sectors M. - A box-nut N, em-
braces the screw-threaded sleeve L. 'Project-‘
ing cireumferential ribs m, on the sectors M,
engage- corresponding keeper grooves in the
nut N, which latter carries these sectors with
it in its longitudinal movement along the
sleeve L, but “the slots @ in which the sectors
M play prevent the latter from rotating with
the nut N. On the end of the box- nut N
which is next to the wheel R, is collared a
ring O, which is capable of turning about the
nut N, but is compelled to follow the latter
in its endwise movement by a circumferen-
tial lange on the nut.. The ring Ois coupled
to the shdes e, ¢, by means of toggle -links: P
P, which are coupled to the slides by pins ¢’
and to the ring by pins o.. The slides ¢ are,
as before stated, connected to the respective
brake-shoes c.” It will readily be seen by in-
spection that by rotating the box-nut N (from
right to left as seen from above in- Fig. 3), or
bv turntng the screw sleeve L in the oppoelte
dnectlon the ring O wiil be driven in toward
the Wheel R and in so moving theineclination
of the toggle links will be  increased, the
slides . e drawn in and the shoes ¢ set on the
wheel. , By rotating the parts in the opposite

“direction the toggle links will be shifted and

the brake-shoes released. Kach screwsleéve

L has on'it a erank arm /; which is pendent;

as to the wheels R’ and R® and uprightas to
wheels R? and R% Likewise,each box-nit N
has a crank arm 7, which is upright as to
wheels R’ and ‘R® and pendent as to wheels
R?and R% Four oblique, or vertically crossed

rods (see Figs. 1 and 2), Q’, Q% Q*and Q*are
coupled respectively to the crank arms and {

The controlhng mech-’

“connect them; thatis, rod Q? couples crank

arms - and 2 and.rod Q! couples crank arms
Pand [ RodQ’ couples crank arms n’ and
7% -and rod Q? cou ples crank arms 7° and nt
Four other rods, ¢’, ¢% ¢° o4, connect the re-
spective uprwht erank arms 7', B and nd
with two transversely arxanged controllmcr
levers, S’ and 82 movable horizontally a,bout
fulerum pins &’ and % set in the under sides

70 -

75

of the respective'platforms at the ends of -

the car. Now if we fix the lever 8’ and
move to the right the upper end of the lever
S%(as these parts are represented in Fig. 2) the
brakes will be set on the wheels R’ and R®

8o

and will arrest the car when moving from 1left .

toright. Byswinging the lever S*in theother
direction the brakes will be set on the wheels
R? and RY as is necessary for setting the car
in motion in the same direction. By fixing
the lever S8* and operating the lever 8’ to the
right or ‘left, the brakes will -be set on the
wheels R? and R# or on the wheels R’ and R%;
that is, the car will be stopped and stdrted
when moving to the left.

85

90

The mechamsm for automatically releasmv :

the brakes after the car has been started: and
the stored power has been expended, will now
be described with reference to Figs. 3, 32, 3°,
3°%4 and 5. The flahged extnemlty of the
box-nut N, (seen in Flf" 3°) -where it engages

95

the hollow in the ring O, (seen’ in: sectional .

perspectlve in Fig. 8% has two projeeting sec-
tors, n/, which are always in the same plane
with the outer ends of faces of the sectors M.

The hollow: within the ring O has also two-

projecting sectors o’, which are wide enouagh,
radially, to bear on the ends of ‘both the sec-
tors M and the sectorsn When the brakes are
being set.

The diagrams, FIO‘S 4 and}, represent sche—
matically the posmons of the parts and their
functions. A is the axle, and B ‘the erank-
sleeve, in section. L represents -the end of
the screw sleeve; M,fM, the sliding sectors,
lightly section-lined; »/, n’; the pro;]ectln«r
sectors on the box- nut N also section-lined;
the exterior segments, o', ¢’, represented in
full section lines, showin a conventional man-
ner the positions of the sectors on the ring O

100

10§
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when the. piston. D is at the bottomof the cyl- -

inder C and the stored power is éxhausted,
and the segments 0% 0% in dotted sectipn lmes,
show the* posmons ‘of these parts when the

-piston is at the other end of the eylinder and

the air is under tension: The lines ', ¥’,
mark the radial positions of the arms b aud
the - brake shoes under the first eondition
named above, and ‘the lines 4% b% mark the
position of the arms b under the last condi-
tion named above. The arrows in full lines
mark the direction of the movement of the
parts when the car is being :arrested and the
dotted arrows represent the direction of their
movement when the car is being started.
Fig. 4 has relation to the parts on the axle
A% and Fig. 5, to the parts on'axle A’. - -
As-has been-said, in the: movement. to the
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left (Figs. 1 and 2), the wheel R® serves for
stopping the car and the wheel R’ for start-
ingit. Inthe firstcase,by inclining the lower
end of the lever 8’ to the right, the rod ¢*
turns the screw sleeve L4 and its sectors in
the direction marked in Fig. 5; the box-nut
N%is driven toward the wheel R*and sets the
brake shoes thereon, and these carry around
with them their arms from b’ to b%. At the
same time the sectors on the ring O* will pass

from o’ toward o% still bearing on the sectors’

2’ of the box-nut, and on the sectors M. In
bringing the lever 8’ back to its place, the

- brakes are released, but the sectors on the

ring Ofremain in the position 0% The brake

shoes and ring of wheel R’ will make the same.

movement, but without effect, for the move-
mentgiven tothe box-nut N’ will have moved
away the shoes from the wheel. To start the
car the lever 8’ is moved in the opposite di-
rection; the box-nut N’ turnsin the direction
indicated by the dotted arrow in Fig. 5, and
sets the brake-shoes on the wheel R’.
means of the foree stored in the accumulator,
the erank sleeve B’, together with its arms,
the brake shoes and the ring, turn from b* to-

“ward ¥’. During nearly the whole of the
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movement, the sectors o* continue to bear on
the sectors M and »’, but on nearing o’;—
that is, the end of its course,—they lose their
bearing on the sectors M and »’ and register
with the recesses between the respective pairs
of sectors M and n’; the ring O’ then recoils
and releases the brakes, leaving the wheel
free to turn.  In bringing the lever 8’ to its
place, the box-nut N’ returns also to the posi-
tion seen in the drawings, drawing back and
moving its sectors #/, back of or behind the
sectors o’ of the ring O, again. This is per-
mitted by the forming of bevels or inclines
on the advaneing corners of the sectors n, as
seen at »* in Fig. 3°. The apparatus on the
other axle is similarly arranged and is repre-
sented in Figs.3"and4. Asinthisparticular
mechanism the box-nut N comes into play in
the stopping of the car and the sectors M, in
the starting, these latter will be beveled as
seen in Fig. 8® at m*. That is to say, in the
devices connected with the wheels R?* and R?,
the sectors M are beveled, and in the corre-
sponding devices connected with the wheels
R’:and R? the sectors n will be beveled. ‘

It remains to be explained how the operator
or car-driver manipulates the levers 8 and 8%
and how the pawls I are disengaged on start-
ing the car. In Fig. 7 the dotted or broken
lines represent the principal parts of the plat-
form and running gears of the ecar, and the
controlling mechanism, which is mounted on
the car platform, is represented in full lines.
The mechanisms at the two ends of the car
are analogous but not symmetrieal. T, T%
are two upright brake-shafts, sitnated at the
respective end-platforms of the car in the
usnal way. They will besupplied with hand-
wheels or cranks at their upper ends as usual.
To their lower ends are secured respectively

By

the brake chains ¢’,and #%.. These chains are
secured respectively to elbow-levers U’ and
U?, which rock, respectively, on pivots v’ and
u%. One arm of each of these elbow levers
has fulerumed on it, (see Fig. 7*) by the re-
spective pivots v’ and % two straight levers,
V' and V2. . To the short arms.of these latter
are-coupled respectively the rods W’ and W?
which latter are ecoupled, at their other ends,
respectively, to the levers 8’ and 8% To the
longer arms are coupled, respectively, rods X’
and X2, which are connected by slotted coup-
lings at their other ends, respectively to le-
vers z’ and z? pivoted on the car platform
and coupled at their other ends to a floating
link or bar Z, the levers being on opposite
sides of said bar. The upper end of the lever
K (seen in elevation in Fig. 6), in the move-
ment of the cylinder C, moves lengthwise of
and along one side of the barZ. A spring Z’
arranged as clearly shown in Fig. 7, tends to
draw the bar Z laterally away from the lever
K. Two rock-shafts, Y’ and Y* supported in
bearings on the platform, serve to arrest the
movements of the respective levers S’ and $%
when they are so turned that keepers, 3/’ and
4%, thereon, embrace the said levers.

The mechanism operates as follows: Sup-
pose that the car is moving from right to left.
The lever S’ should be free and the lever
§? held fast by the keeper or locking device
120on the shaft Y2 To stop the car the driver
turns to the right the shaftT’, which, through
the chain ¢/, causes the elbow lever U’ to roek
or turn in a like direetion, and through the
latter to carry to the left the pivot v’ of the
lever V’. 'The longer arm of this lever V’
cannot follow the movement because of a
stud 2’ of the rod X’ striking against a stop,
w’, on the car platform. On the contrary,
the rod W’ is displaced to the left and swings
the lever 8’ which sets the brakes on the
wheels R? and R* and through their rofation
compresses the air in the eylinder C. TFor
starting the car, the brake-shaft T is turned
in the opposite direetion. The fulerum pivot
2’ is moved to the right, thus shifting the le-
ver S’ through the rod W’, which sets the
brakes on the wheels R’ and R?; afterward,
if the brake-shaft be further rotated, the rod
W', not moving further, serves as a fulerum
for the lever V’, and the longer arm of the
latter pushes the rod X’ to the right, and
through it swings to the right the levers 2’
and 2% and the bar Z; this latter pushesover
the lever K and releases the pawls I. Then
the piston D moves back in the eylinder C and
sets the car in motion. In the movement of
the car to the right, the controlling mechan-
ism at the other end of the car will be em-
ployed in a similar manner.

The form and proportions of the mechan-
isms may be varied toadapt them to different
kinds of ears. Some of the mechanical ele-

ments ought to be in several pieces instead
of integral; for example the sleeves on the
axles will best be in halves divided longi-
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tudinally so that they may be applied the.

more readily to axles having the wheels fixed
I have not shown these details in
the drawings as they would only tend to ob-
scure. :

Having thus deseribed my invention, I
claim— '

1. A car-starter or reaction brake, compris-
ing crank-sleeves on the axles, brake-shoes
carried by thé same, means for setting the
brake shoes on the wheels, an accumulator,
and the crossed connecting rods coupled at
their ends to the cranks of the respective
crank-sleeves, the elements of the accumula-
tor being coupled to the respective connect-
ing-rods, whereby the rotation of the sleeves
is converted into rectilinear movement of the

. accumulator, or vice versa, substantially as

20
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35

set forth.

2. In a car-starter or reaction brake, the
combination to form an aceumulator, of a
closed eylinder, a piston therein, a piston-rod
connected to said piston, and a yoke, the
cross-piece of which is conneected to the pis-
ton-rod, and the slide-bars mounted in guides
on the cylinder.

3. In a car-starter or reaction brake, the
combination with the crank-sleeve B,theaxles,
provided with arms b, the brake-shoes, the
carriers therefor mounted on said arms, the
ring O, coupled by links to said carriers, the
said links, the screw sleeve L, mounted on the
crank sleeve B, the box-nut N, mounted on
the sleeve L, and means substantially as de-
scribed for rotating the sleeves L. and B with
respect to each other whereby the brake-shoes
are set, substantially as set forth.

4. In a car-starter or reaction brake where-
in the setting of the brakes serves to compress

air in a cylinder, the combination with the

accumulator eylinder, its piston and piston-

rod, and the yoke H, provided with ratchet
teeth, of-a pawl I, adapted to engage said
teeth normally, disengaging lever K on the
cylinder connected with the pawl, the float-
ing bar Z, connected to two levers z and
adapted, when either lever z is moved, to
strike and operate the lever K, in whatever
position the cylinder may be oceupying, the
said levers 2, and means substantially as de-
scribed for operating said levers from the re-
spective ends of the car, substantially as set
forth. :

5. In a ecar-starter or reaction brake, the
combination with a brake-shaft, T/, on the
car, an elbow lever U’, coupled at each end to
the brake-shaft by a chain, the said chains,
the levers V/, fulerumed on one arm, of the
lever U’, the lever §’, the rod W, coupled at
one end to one arm of the lever V’, and at
the other end to the lever 8', the lever 2/, the
rod X’; coupled at one end to the other arm
of the lever V', and having a slotted connec-

tion at its other end with the lever z’, the

floating bar Z, coupled to the lever 2/, and a
stop device to limit the endwise movement
of the rod X’ in one direction, said mechan-
ism serving to enable the operator to operate
the mechanism for setting and releasing the
brakes and for setting free the piston of the
accumulator, substantially as set forth.

In witness whereof I have hereunto signed
my name in the presence of two subscribing

witnesses. : :
- CARLO SACCO.
Witnesses: :
AvG. CARLO FRANCESETTI,
SECONDO TORTA.
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