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70 ALL WHOM IT MAY. CONCERN:
- Be it known that I, Joux B. WARING, of the c1ty, county, and State of New Yerk heve mvented" certmn

_'new and nseful Improvements in Horee—Cnre, and I do he1 eby declme that the following: is a full and axact

'- -deecrlptlen thereof. -

' My invention relates to apparntue for retelnlng power. It is edepted tn absorb the momentum in the fre-
"qnent etnppngee to take in and set down passengers, and to give out the power thus accumulated to aid in
-overcoming the inertia of the car in starting again. Appamtue having this object in view has been a favorite

- subject for inventors for several years, but all the apparatus for the purpeee knewn to me have been .open to

'nb.}eetlnns, which my invention avoids. -

T will first describewhat I GUHSIdGI‘ the bost means of enrrylng out my invention, and will efterwnrde desig- -

| ;nnte the pmnte which 1 beheve to be new. The accompanying drawings form a part. nf thls specification.
“PFigure 1 isa central lengltnfhnnl eectlen threugh the running-gear of the ear.

- Figure 2 ig a transverse section. . . | _ |

. Figures 8 and 4 represent some of the parts on a larger scale. Fig. 3 is-a section at right angles to the
.;.anls, and fig. 4 is a vertical section in the plane of the axis. | | | |

. Tigure 5 represents, on a smaller scale, a modification of :some parts.

- Figure 6 représents, on a- larger secale, a modification of one of the detmle

Similar letters of reference indicate like parts in all the figures.

' The figures represent the novel parts, with so much of the other parts as is neeeesnry to indicate their
relation thereto. Tints are empleyed merely to aid in dlStngHIShlng perts They do not indicate material.

NI The material may be.of iron and stesk

A is the body of the car, and Bi 1§ ‘one of the axles. The Wheele, the pedestels in whlch the axles are car-

.-I‘IEd the ordinary carrying-springs, | the hand-crank for operetxng the brake-cord or chain, and the several other
o ordinary parts of the car, may be of the ordinary construction. ~ Some of these parte are indicated in the figures.
- I securely key, or otherwise rigidly fix upon the axle B, a boss, B, having gearing B? on one portion of its

periphery, and a broad flange; B, on another portion,’ nrrenged a3 represented This piece turns invariably

_ with the axle B, and may be considered a part thereof. This is enclosed within a dram, C, which may turn

upon the axle. ~To this drum C is attached a chain, D, which extends to a spring; E, Whlch is mounted as rep-
resented, so as to have a coneldernble length of traverse oreffective range of* motion. The spring E exerts a

-~ tension on the chain D, which is nenrly constant. The chain D is wound and unwound upon- the exterior

_-periphery of the chain-drum C, resting in the gronve ¢, as will be présently deseribed.

S G is a short shaft mnnnted in the drum C. ' It carries on one end a pinion, Gl outside: of the drutn C, and
-~ on the other end a pinion, G2, The latter is inside of the druin C. Thie end of the shaft G prejeete beyond the
o pmlen G% and is fitted with'a eprlng-enm, P! P?% a device which exerts a constant pressure against one face of
~ the plnlen G2 C'isa plate, which forms one end or head of the drum C, and is provided with a suflicient
- “opening, ¢!, thr eugh which may epernte the stout pawl H, which is hinged at / to the interior of the chain-drum

G, and is preesed inward by the spring I. This pawl H performs an important function in the operation of my

B 1nvent10n, and is subjected to peculiar conditions, as will be presently described.
- The per:phery of the flange or wheel B? is notched or receeeed ‘as indicated by b, in figs. 3 and 4, 50 thnt it

me,y receive this pnwl H in a grent varlety of. nesnmne, and retain: 1te held therenn very strongly nntnl the pawl

- H is lifted.
IV PP are nprxghte Inounted upon the shaft B, so that .the latter is free to turn therem, and enppnrted ab

their upper ends by being inserted in sockets in the floor of the car A, as indicated in figs. L and 2. This
errangement allows the uprights J* J* to slide vertically into the #loor, ot threngh the same, to any extent which

18 required in prectlce, but prevents them from moving in any other direction.. They are kept in place, where

. ~ they bear upon the axle B, by the adjustable collars and set-screws, as representéd. They support near their
- upper ends a horizontal shnft K on which are stoutly keyed two arms, K and K% From one of these arms,

| | K!, a cord, Zc‘ extends to the brnke-ehe.ft,et one énd of the car. ' From the opposite arm, K2 a similar cord,
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- ot gr'epresentdd,é may extend to'the brake-shaft at the other end of the car. A stout strip or band of iron,
sufficiently thin to be flexible, is strongly secured on the shaft K, as represented by L. : The ordinary position =~

- of the shaft K is such that the arms K' K2 extend tli't*ectly downward., TIn this position the band L is allowed

the greatest amount of slack or liberty. When the shaft K is partially turned in either direction, the band L

18 contracted. | |
o ;M}’;“_PP&MWSé?pBMtesaby@ induecing a c¢ontraction of the spring B when the car is- brought to rest, and.

allowing ‘an extension of the spring when the car is ‘being set in motion again. :The chain D partially winds

~ and unwinds on the drum C. The shaft K and stout strap L perform important functions in controlling the -

- force, and inducing it to act in the right directions. = . - -
M is a hollow drum free to turn on the shaft B, and mounted in contact with the drum O, as represented. = =
- It receives the pinion G, and is provided with gearing M/, which locks therewith, as indicated in fizs. 3 and 4. :
The pinien G’ may traverse around in the interior of M, in either direction. '.The exterior of the drum Mis

- shaped projection, 5. . In the ordinary normal

 slightly recessed, and adapted to receive the band L, before described. - | | |
- Now, so soon as the functions of the pawl H, and of the few adjacent parts, not yet explained, aré under-

stood, the action of the apparatus may be very easily explained.  On the inner face of the upright, J' is a cam- -

2 positien of the parts, the pawl H is supported on this cam at such

- an elevation ds keeps it out of the notches b; but, when-the apparatus is in action, and the chain-drum Cis =~

turned in either direction to wind up the chain D, in the act of stopping the car, the pawl H ceases to be sup-

- ported by the cam j, and would immediately drop‘into one of the notches, &, if it were not supported by -othes

- means.  The spring-cam P! P2above referred to performs this function of supporting the pawl H until the proper
- moment.  It'then makes a partial rotation, and allows the pawl H to drop.and catch in one of the notches, b, in

- which condition it allows the spring T to expend its foreo in assisting the car to start, by acting in the same

" direction in which the car 1s moved: The relation of these parts i3 peculiar, and will require a mipute descrip-
- tion, with-possibly some repetitions. -~ | L
~ The spring-cam P' P? acts as one mass, excepting that it is made in two pieces, with a spring, p, between,
50 as to exert a constant pressure against the pinion G? and thus to obtain a cevtain amount of friction there- =
-+ . from, which tends to turn the spring-cam in the Sﬁiﬂeédiﬁl‘ieécitioﬂftfha.t the said pinjon turns. - P'PZareshort arms
 oF projections on the said cam, one or the other of which comes in play to suspend the pawl I according asthe

. pinion G2 turns 1m.one direction or the other. So lq'ng. as the pinion.G? continues to move in _eithcr direection,
- the spring-cam supports the pawl H out of contact with the notches 8, but whenever the pinion G?stops, and

commences to move in.the opposite direction, the spring-cam P! P? changes:its péaséitiéan,f and partially revolves =
- with it in the opposite direction. A change of motion, therefore, gives an interval, during which neither of the

S arms or projections P' P* supports the pawl H. = This change of 'motion may oceur with such rapidity (aswillbe

- observed further on) that the pawl H has not tinie to fall into one of the notches, b; but, in case itis performed, ¢

- a8 1t must be in practice, with moderation, the pawl H'is sure to fall, and be Secutg‘d in one of the notches, 3,
~during the change of motion of the pinion G2 from the revolution in one direction to the revolution in another.
Now, it will be observed that the winding up of the chain D is effected by the revolution of the chain-drumi
C, in a direction opposite to that in which the wheels of the car are revolving. When the car has stopped, or
‘partially stopped, and is again allowed to proceed, by the réleasing of the brake, the tension of the chain D
pulls the chain-drum C forcibly back to its original position, in other words, impels it in the same direction
that the car is moving. The pawl H, by locking into one of the notches, &, in the exterior of the flange B2,
" makes this motion available to impel the car, by compelling the chain-dram C to turn the wheels of the car
‘with the same angular velocity as itself. | E . |
~Having now got a general idea of the functions of the apparatus, to wit; that the chaii-drum C winds up
the chain by a motion in the opposite direction to that in which the car is moving, during which peripd its con-
nection with the axle of the car is through gearing, and very indirect, and that.it unwinds the chain by turning
1n the opposite direction, that is to say, in the same direction in which the car-wheels are moving, and that
during this latter period its connection with the axle is direct; let us follow the several steps in detail.

First. During the period while the car is moving quietly along, impelled by the horses or steam, and with
the brakes free. In this condition the chain-drum C stands still by virtue of the ténsion of the chain D.: The
boss B’ revolves necessarily with the axle B, and, by its gearing B’ causes the rotary motion of the pinion (37
and consequently of the shaft G and pinion G'. The brake-drum M is free from all ‘constraint of any kind, and
‘consequently turns quietly around as it is impelled by the revolution of the pinion GL In this condition of the

parts, the gentle friction of the 'sprihg-c_a,m P is the only resistance offered by the apparatus to the motion of.
~ the car. - This friction is sufficient to hold the cam P tilted up, so that one of its arms Plor P*is in contact with
the pﬁwi H, and would support it, but it is in addition to this support, or rather independex}tly thereof, supported
on the cam-like projection j, before deseribed. . _ | _ '
" Second. During the period while the brake 18 on, and the motion of -the car is being arrested. The driver.
or engineer, ‘when the car-is to be retarded, winds the hand-wheel represented, and thereby shortens the cord %'
This draws on the arm K, and rocks the shaft K, thereby shortening the brake-strap L, and causing it to bind
forcibly upon the periphery of the brake-drum M. -This brake-drum, which had been previously running, is
now stopped, and from this moment the rolling motion of the axle B and the bass BY, by communicating the
rotary motion above deseribed to the shaft G, commences to slowly turn the chain-drum C. This motion is in
the opp‘osite' direction to that in which the car-wheels are mi}ving,. as will be obvious from an inspection of the
pinions G' and G* o
The gearing B furns in the same direction -as the axle B, because it is fast thereon. ‘The gearing G* turns

- in an opposite direction. because it gears into BY and this, by giving a corresponding  motion to the pmion G',
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" which meshes in the' now statlonary gearing M, bnmpels the shaft G to move bodily in the opposite direction.
" Thus the chain-drum C, in which the shaft G has its Hearing, is- slowly turned in a direction opposité to that in

. Whmh the car-wheel is movmg This motion. continugs so long-as the forward motion of the.car-wheels continues

_-whlle f:he brake is on, The ca,m H, so soon a3 the cham-fiu.m C revolves ¢ away from its support on the projec-

- tion j, ceases to be suppmted by said prmectmn, but 1% contmuos to be ﬁupported by tbe spring-cam P; which

has been bef‘are described as in the proper- position to perform thlb du.y. “The pawl H, therefore, is still of no
_ eﬁ'ect It traverses over the: several notches b, or rather it traverses slowlv in the opposite direction, while the

Inotches b are revolved ra.pldly under - it. Durmg all this. perlod the spring L is resisting the forwmd motion of
~ the car, and will soon bring the ear to a state of rest. A COmMON friction- brake, not represented, may be used -

in addition to my apparatus, to arrest the motion of- the car more sudden]y, if desired. But in case no device
“of that nature is employed the motion of the car will-be soon arrested by the resistance of my spunn- E, and the
,momentum of the car will be trea,sured up, 50 .to speak in the spring E, ready to be given out i in 1mpellmg the

~car when required.

~ Third. During the brief- perlod whlle the bmke is bemg gmduall y slacla.ened The- mdtion of the car havin o

' been ertirely extinguished, or suﬂiclently s0, it is now desired to go ahead again. The driver or engineer now

.gradually turns his hand-crank, and slackens the cord Ic and allows the arm K* to fall into its original perpen-
“dicnlar poqitmn, thus slackenmg the brake-band L and 1elemsmﬂ the b1 ake-drum M. It will be observed that

‘the chain-drum C, support:ng the whole sham of the chain D, 1s held by the-shaft G and its pinions G' and G5 '

_‘i'i'hlﬁh mesh, on the one lla,nd into ‘the gearmg M?! in. the braLe drum M, and on the other hand into the gearing
B’in the boss Bl - Now, the. moment the brake-drum M is released it can be no Tonger held by these means, but

~ is free to turn in obedlence to the tension of the chain D, by simply whirling ar ound the shaft G, and its con-

‘nections. But to acccomphsh thls; 1t will turn the shafﬁ Gr, and, consequently the pinion G", in the-opposite )

direction to that whieh occurred when the chain was bemg wound up, and this will affect the spring-cam P, and

let down the paw! H. The first result, therefore, of. liberating the brake-drum M, is to camse the shaft G to

~ commence to revolve in dlrectlon oppamte to that in which it revolved when the cha,m was being wound up. |

~ The commencement of this mavement turns the spring-cam P, and lowers thre pawl H, which immediately finds

o resting- p]ace in one of the notches b. Now, the further slackening of the brake-strap L, and the entire lib eration
of the brake-cam M, do not -allow the gearing to whirl back again through the scries of revolutions which it

perfurmed in mndmg up the ‘chaim, because the chain-drum C and the boss B', and consequently the shaft B,

“are, by the interposition of' the strong pawl H firmly locked together, and revolve as one. In this condition of

 the parts, therefore, the chain D commences to unwind, being pulled by the spmng E, and in doing so, imparts

the proper forward motion to the axle B, and consequently to the wheels of the car. The forge of the horses, or

of the steam or other motwe—pawer, is - thus efficiently aided by the action .of my apparafus in imparting -a
proper forward motion to the entire structure, and in a very brief space of time the forward motion of the car
ig the same as before. The motion of the car increases and the spring K becomes extended until the chain-drum

~ C has returned to its orjgmal position. The last-thing which occurs in resuming its onglnal pasmon is. to press

the overhanging portion of the pawl H upon the amoothly-rounded surface of the cam-like projection j, on the
upright, J’, and thus to elevate the, pn.wl H out of the notch b Iewmg the seveml parts free to revolve 1dly, as

at first.
It mll be ubserved that my appamtus is equally eﬁclent and that the action is preclsely the aame, whether
the car is moving in one dlrectmn or the other. A brake-wheel may be provided at each end, and the tilting of
the shaft K may be effected by a cord or chain connected to either of the arms K' or K% or the two cords may
be attached; if desired, to the same arm. The construction is susceptible of a great many modifications.in the
_detmls without departing. from the principle of my invention. ‘Many such modifications will suggest themselves
to-any good mechanic, and T do not confine myself to the precise forms of the parts herein deseribed. = Thus,
 for éxample, instead of the spring B being a spiral spung wound around a fixed rod, and exerting its force to
“extend itself, I can employ various other forms of spring, and various othér modes of mounting. One which I
esteem on some accounts prefera,ble to the form here represented is one or more spiral springs mthout 4Ny, cen-
- tral rod, and exerting its force or their force to contract. One modification of the connection from the spring

 E, or its equivalent, to'the cham-drum C may be worthy of special descr:ptmn and is indicated on a small scale
‘in fig. 5, where, instead of one chain, D, two chains are represented, each extending around or partially around the-

cham-drum Cin oppoﬁxte directions. This arrangement allows the spring to pull with its full leverage dewn to the

~ last moment in starting the car, and to resist with its full leverage in commencing to arrest-the motion. 1t will |

,-'be readily understood that in case two chains are employed in th1s manner, one will hang slack while the other

“is in use, and tha,t only one chain will ever be effective at one time; “in other words, the upper chain is effective
“while the car is travellmg in one direction, and the lower while the car is travelling in the other direction.

e

In consequence of the difference of diameter of the gearmg, and the periphery of the chain-drum, the wind-

~ing up of the chain D on the chain-drum C, in stopping, requires o lcmger movement of the wheels of the car

- than that given in. sta.rbmg by the unwmdmg of the cham D; thatis, in stopping, the chajn is wotind uyp slowly,

by reason of the slow gearing, and ‘in startmg, owing to its vntually direct action on the axle B, {he whole

force of the gpring E is rapidly expended in giving the forward movement, ‘thus concentratmg the momentum
~-expended ] in'slowly coming to a stop, and exerting it at once in startmﬂr |

Having :now fully descrlbed my invention, what I claim as new in apparatus for use on mﬂroadnars, or

Lether vehicles, to aid in stopplng and starting, or either, is as follows:

1. I claim the pawl H, spring I, and series of detents by arranged to operate in combmatwn with a wheel,

= 'pre’vmusly turned the reverse. to the axle, subst&ntlally as and fm' the purpose herein set forth
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2 I claim the turmng part P armwed ra&atwely f:a the wheel G‘r2 pwl I and B&I‘IE$ of detents I: sub-

I ?stantlally as herein set forth,

8 Lelaims dlscnnnectmg the p&ﬁ'l I fmm the series; caf‘ detents 5, by memns af‘ t' ?e' ca;m hke prmjectmn ;,
EERRREE éu“ranged to operste substantially as and for the purpggg herein set forth. REERRER SERREREE NESRRREEE
i In testimony whereaf' 1 have hereunto set my hand i iu the preaence of twa wbscm‘ img witnesses.

3. B. WAMNG .

Wltneﬂsem
- Hexry D. GREEN, |
W. 0. Dry,
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