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UNITED STATES

PATENT OFFICE.

‘ THEOPHILUS MAYHEW, OF NEW YORK, N. Y.

IMPROVEMENT IN MOTORS.

. Specification forming part of Letters Patent No. 217,392, dated July 8; 1879; applicaﬁbn filed
' April 7, 1879, .

To all whkom it may concern :
Be it known that 1, TREOPHIT.US. MAavHEW,
of the city, county, and State of New York,

have "invented certain new and usefal Im- .

provements in Motors, of which the following
is a specification. o
The object of my invention is to produce a

simple, cheap, and serviceable motor adapted !

for use in churning and various other pur-
poses. -
My improvements will be described as com-

prised in a motor wherein are a flexible dia-
phragm, susceptible of being distended by the |

pressure of steam or other motive agent under
control of a valve, and a lever impelled by the
diaphragm and actuating the valve. - .

In the accompanying drawings, Figire 1 is
a side view of a motor embodying my improve-
ments. Fig. 2 is a central longitudinal sec-
‘tion thereof. Fig. 3 is a central longitudinal
section of the valve-chest and valve. Fig. 4
is a perspective view of the léver and. its ap-

purtenances, whereby motion is transmitted

from' the flexible diaphragm. Fig. 5 is a

transverse section of one arm of said lever and |

extensible arm applied thereto, and appurte-
nances. -Tig. 6is a detail view of an auxiliary
spring-motor and the rod of the valve which
it operates. Fig. 7 is a perspective view of a
lever comprised in the auxiliary spring-motor
‘aforesaid, and Fig. 8 is a perspective sectional
‘view of a valve-chest and valve mechanism of
-modified form.

Similar letters of reference designate corre-
sponding parts in all the figures. .

A’ designates a chamber, which may be of
:concave form, and is furnished with a flexible
diaphragm, B, of india-rubber; leather, or
-other suitable material, secured.in place by a
- clamping-ring, C, and bolts .-

D designates a pipe or. conduit communi-
cating with the chamber A, and serving to
‘conduct steam or other motive agent fo and
from the same.
.- K -designates a valvée-chest communicating

with the pipe or conduit D, and provided with
an induection port or pipe, I, and an eduction
-port or pipe, G. S ]

The chamber A, conduit D, and valve-chest
-E are shown as being made all in one piece,

and with a base-piece or frame, H, whereby _
they are supported, and this will preferably
be effected by casting them together. »
Against the side or end of the valve-chest
B, with which the induction-pipe F and edue-
tion-pipe G- communicate, is fitted a plate of
brass or other suitable metal, having openings
corresponding to the said induetion and edue-
tion pipes, and serving as a seat for a slide-
valve, I, A packing of india-rubber or other
suitable material is preferably arranged be-
tween the plate and the valve-chest, to pre-
clude leakage, and the plate is secured in
place by screws b. It is obvious that I am
enabled by employing this plate to obviate the
labor and expense incident to smoothing.ap
the inside of the valve-chest. = -
The slide-valve I is actuated by a bell-crank
or elbow lever, I, consisting of two arms, lo-
cated one inside and the other outside the _
valve-chest E, and mounted on a rock-shaft )
extending through the valve-chest. The arm
inside the valve-chest is provided with a T-
piece, 1% thé body of which fits in a cavity in
the said arm, and the arms of which fit be-
tween lugs f projecting from the back of the
valve, and such T-piece is held .against the
valve by a spiral spring, I*>. Thus the radial
motion of the lever is compensated for and
the valve held to its seat. _ _
In Fig. 8 I have shown the induction and
eduction pipes T and G as communicating
with a removable cover, secured to the valve-
chest by screws or bolts, or otherwise. The
valve in this instance consists of an arm, V,
extending from a rock-shaft, V/, pivoted to the
said cover, and limited in its motion by two
Stops, s, so that it may be swung into position
to cover the inner end of either the induction
or eduaction pipe.
On the outer end of the rock-shaft V' is
another arm, which is acted upon to shift the
valve. The two arms, with the rock-shaft, in

.| effect.constitute an elbow or bell-erank lever.

J designates a bell-crank or elboiv lever, sup-

ported by two side frames, S, presently to be

described, and baving an abutment, J%, on its
laterally-extending arm, impinging upon the
flexible diaphragm B. ’

It will be seen that the face of the chamber
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A is arranged at an angle to a horizontal plane,
and when' secured in proper position its face
will be radial to the falerum of the bell-crank
-lever J. ‘

The diaphragm, when distended by the mo-

tive agent, impels the lever in one direction,
and the weight of the lever or a weight ap-
plied to it impels it in the other direction.

It will be observed that the abutment J! is
rigidly affixed to the lever, and that it and the
chamber A, to which the flexible diaphragm
B is secured, are arranged in planes radial to
the fulerum of the lever J; and hence that the
said parts operate in the most advantageous
manner possible. '

The abutment J', as also the fulerum shaft
or journals J?, are preferably cast in one piece,
so as to be as simple and as little liable to be-
come disordered as possible. -

. The downwardly-extending arm of the lever
J sets in motion what T term an “auxiliary
spring-motor,” whereby the valve I is actuated.
This auxiliary spring-motor comprises a lever,
K, (shown as triangular in form,) pivoted by a

fulerum-piece, K2, at one end to one of the side

frames S, receiving within it a pin or stud, J°,
projecting from the downwardly- extending
arm of the lever J, and provided at the lower
portion with two pins or studs, K?, projecting
toward the valve-chest, and acting on the lever
1! of the slide-valve L. :
L designates a spring, (represented as of spi-
ral form,) suspended from a hanger, M, at a
point above the fulerum of the lever K, and
connected to astud or pin, K?, extending from
the lower portion of the said lever K about
opposite its fulernm.
" As the lever J swings to and fro its pin or
stud J® comes in contact with side pieces of
the lever K, and, carrying it past a certain in-
termediate point in its line of travel, allows

“the spring L to retract and complete the throw
or swing of the lever with alacrity, and there-
by causing said lever, throungh the agency of
one or other of its pins or studs K? to shift
the valve I at the end of the stroke of the lever
J and without lost motion. »

It will be seen that the spring L serves to
shift the valve I in both directions, and as the
said spring is arranged outside the apparatus
it is readily accessible for adjustment or re-
pairs. : :

The side frames S are open in the center,
and severally consist in this instance of two
legs, converging toward and united with an
upright body. The pin orstud K?of the lever
K projects between the legs of one of the side
frames S, and the latter thus constitutes stops,
whereby the movements of the auxiliary spring-
motor are limited.

Elastic material, such as india-rubber, may
be employed upon the pin or stud K°or the
legs of the said side frame S, to lessen the noise
occasioned by the contact of these parts.

The hanger M, from which the spring L of
the auxiliary spring-motor is suspended, is
preferably adjustable, so as to cause the spring

T to act on the lever K at the-proper interme-
diate point in its throw or travel; and to pro-
vide for its adjustment I hang it{rom the end
of a stretcher, $/, whereby the upper portions
of the side frames S are connected, and clamp
it in position against the side frame adjacent
to it by a nut, d, applied to the end of the -
stretcher.

Tt will be seen that by my invention I pro-
vide an exceedingly cheap and simple motor, -
having few parts, no unnecessary joints, and
free from liability to become disordered. In
order the better to adapt it for different pur-
poses; I preferably provide the laterally-ex-
tending arm of its lever J, whereby motion is
transmitted from it, with an extensible arm or
section, N. T have shown this extensible sec-
tion N as grooved on the under side, so as to
straddle the top of the laterally-extending arm
of the lever J, and as resting at the sides npon
longitudinal ribs e; and for seeuring said see-
tion in position I have represented a clamp-
ing device, consisting of a frame, O, surround-
ing the same and projecting under the longi
tudinal ribs e, a set-serew, P, being employed
to tighten it. _ ,

By loosening the set-screw P the extensible
section N may be adjusted or removed at pleas-
ure. .

At the outer end of the adjustable section is a
weight, Q, which, of course, is adjustable with
the said section, and lngs R, furnished with a
cross-pin, whereby the lever may be attached
to a churn-dasher or other article.

_ What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of a flexible diaphragm
and chamber and a lever provided with an
abutment extending to said diaphragm, the
said diaphragm and chamber and the said
abutment being located in planes radial to the
falerum of the lever. .

2. The combination of a flexible diaphragm,
a lever having a rigid abutment in contact
therewith and impelled by said diaphragm in

one direction, and an adjustable weight for

impelling the lever in the opposite direction.

3. The combination of a flexible diaphragm,
a lever impelled thereby, and an extensible
arm for said lever. ' .

4. The combination of a motor, a valve for -
controlling the operation of said moter, and
an auxiliary spring-motor for shifting said
valve in both directions to subserve its pur-
poses. \

5. The combination of a motor, a valve for
controlling the operation of the same, and an
auxiliary spring-motor, serving to shift the
valve in both directions, and arranged outside
the apparatus of which the above elements
form part, where it is readily accessible.

6. The combination of a flexible diaphragm,
a valve for controlling the admission of a mo-
tive agent to act upon the same, and an aux-
iliary motor for shifting said valve in both di-
rections. .

7. The combination of a flexible diaphragm,
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a valve for controlling the operation of the
same, and an auxiliary spring-motor for actu-
ating said valve in both diréctions. -

8. The combination of a flexible diaphragm,
a valve controlling the operation of the same,
and an elbow or bell-crank lever impelled by
the diaphragm and actuating said valve.

9. The combination of a motor, a valve for
controlling the operation of the same, and a
lever actuated by the motor, serving-to shift
the valve, and arranged outside the apparatus
of which the above elements form part, where
it is readily accessible.

10. The combination of a motor, a valve for-

controlling the operation of the same, and au
elbow or bell crank-lever actuated by the mo-
tor, serving to shift the valve, and arranged
outside the apparatus of which the above ele-
ments form. part, where it is Ieadlly aceessi-
ble.
" 11. The combination of a motor, a valve for
controlling the operation of the same, a lever
for shifting said valve, a spring for forcing
said lever to one side when swung off its cen-
tral position, and-an elbow or beli-crank lever
actnated by the diaphragm, and serving to
swing the valve- ShlftIDO lever off its central
position.

12, The elbow or bell-crank lever J, made
in one piece, and comprising an abutment J1,
journals JZ, and pin or stud J°

13. The valve-shifting lever made in.one
piece, comprising the triangular frame-like
body K, the fulerum-piece K, and the pins or
studs KZ

14. The comblmtlon, with a valve-chest, of
a plate fitted to the side, which commnu nicates
with the inlet and exhaust ports or pipes, a
valve sliding upon the same, an elbow orbell-
crank lever for shifting said valve, and an ad-
Jjustable end piece on the arm of said le\ er,
which bears against the valve.

15. The combination, with the arm of a le-
ver provided with longitudinal ribs, of an ex-

tensible arm fitting upon said ribs, a'slide em-
bracing said extensible arm and engaging with
the ribs on the main arm, and provided with a
clamping device.

- 16, The combination, with a motor, of a
valve for controlling the operation of the same,
an auxiliary spring-motor for shifting said
valve, and an adjustable hanger or support
for the spring of said auxiliary ‘spring-motor.

17. The combination of a motor, a valve for
controlling the operation of the same, an aux-
iliary spring-motor for actuating said valve,
and stops for the said auxiliary spring-motor.

THEOPHILUS MAYHEW,

Witnesses: ‘
Epwin H. BROWN,
ERrNEST O, WEEB.




