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(No model,

1o all whom 1t may concern:

Be it known that I, MALCOLM P. RYDER, a
citizen of the United States, and a resident of
Whiteplains, in the county of Westchester
and State of New York, have invented a new
and Improved Electric Generator for Inter-
mittent Currents, of which the following isa
fall, elem, and ew:aeb description. |

My invention relates to an electric gener-

ator for intermittent currents capable of gen-

eral use, but specially adapted for service
upon locomobiles, gas-engines, &e., in which
it is desirable tosupply a powerful spark for
the purpose of igniting an explosive charge.

My apparatus may be made in various
forms and is susceptible of divers applica-
tions. I will not attempt to enumerate the
many diversified forms which 1t may assume
and will econtent myself with describing my
preferred form of apparatus. 'T'he principle

- onece being made clear may be employed with-
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in reasonable limits by persons skilled in va-
rious arts to which the invention relates.
Referenceis to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in. all the figures.
Figure 1is a fragmentary elevablou partly
in section, showing my device as applied to
an explosive-engine and operated auntomatic-
ally by movements thereof. IKig, 21s a frag-
mentary plan view of the same. Iig. 31s a
vertical section upon the line 3 3 of Kig. 1

looking in the direction of the arrow, and
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Fig. 4 is a fragmentary rear elevation other-
wise similar to Fig. 1,

A revoluble shaft 1, which may, if desired,
be a shaft connected with the engine-valve,
is provided with a collar 2 and a spiral cam
3, preferably integral with the coliarand hav-
ing an abrupt shoulder 4, together with a
gradually-inclined surface 5, thus being atyp-
ical form of the so-called ‘‘spiral” cam. A
frame 6, provided with a bearing 6%, 18 jour-
naled upon the shaft 1 and is free to rock or
to be inclined at different angles relatively
thereto, a link 7 being provided for this pur-
pose. The link is secured o the frame 6 by
means of a pivot 8 and may be moved at will
in a manner well known in various analo-
oous arts. The frame 6 is provided afb its

top with a head 9.

Mounted upon the frame |

is a magnetic member consisting, preferably,
of the magnets 10. Hach of these magnetsis
prefembly provided with a lamnmted core
10%, the laminee being used, as in other mag-
nets, for the purpose of preventing undue for-
mation of eddy-currents. The cores 1(* are
preferably permanent magnets made ol har-
dened steel. Also mounted integrally at the
top end of the frame 6 are the heads 11, pro-
vided with the screws 12. 't'he magnetic yoke
isshown at 13andis connected with the heads
11 by means of screw-bolts 15. The lower por-
tion of the frame 6 is provided with a bear-
ing 16, as shown more particularly in Fig. 1.
Within this bearing is slidably mounted a
steel block 17, integrally connected with «
steel bar 18, detachably connected with a cy-
lindrical portion 19, as shown more partie-
ularly in Fig. 3, the whole constituting a slid-
ing rod. The armature is plefelably made
of lamins of steel.

The cylindrical portion 19 is provided with
threads 20 21. Mounted upon the bar 18 1s
an armatuare 22, held upon the bar by means

i of a strap 23, this strap being secured in po-

sition by means of screws 22%, 8o as to render
the armature comparatively rigid relatively
to the bar. The strap 23 is separated by a
layer 23* of insulation from the block 18 and
also by the insulating-bushings 22° from the
serews 22* Revoluble nuts 24 and jJam-nuts
25 are mounted upon the threaded portion
20, Somewhat similarly a revoluble nut 26
and a jam-nut 27 are mounted upon the
threaded portion 21. A spiral spring 23 en-
circles the eylindrical portion 19 of the slid-
ing rod, the lower end of this spring resting
upon the nut 24. Slidably mounted within
the bracket 16 and the head 9 is a rod 29,
provided with a bracket 50, this bracket nor-
mally resting upon the spring 238. The in-
stlation 23* by completely separating the
strap 23 from the block 18 prevents the for-
mation of eddy-currents which might other-
wise flow in a closed circuit consisting of the
strap 23 and block 17. The bushings 22°, of
insulating material, prevent the screws 22°
from making electrical contact with the
strap 23, this step being necessary to prevent
the closmﬂ of the: metalhc circuit just men-
tloned.

Mounted upon the lower end of the rod 29
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18 a bracket 31, provided with-a boss 32. By
means of screw-bolts 33 a plate 34 isheld upon
the frame 6. This plate 34 is provided with
horizontal slots 356 and with an inclined slot
36, through which the boss 32 projects, as in-
dicated more particularly in Fig. 4. A pit-
man 37 18 used forsliding the plate 34 at will
for the purpose of raising and lowering the

- rod 29—that is to say, the slot 36 acts in the
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manner of a closed cam and forces the rod
29 upward or downward, as the case may be.
The purpose of thisarrangement is to tension
the spring 28 at will, the pitman 37 being

drawn to the left with the apparatus, as in-

dicated in Fig. 1, or to the right, as indicated
in Fig. 4. The plate 34 of course moves
into the position indicated in Fig. 4, the boss
32 then beingin its lowermost position. This
causes the bracket 30 to press upon the spring
23, 80 as to enable the same to exert its maxi-
mom tension. If the plate 34 be moved to-
ward the left from the position shown in KFig.
4, 80 that the rod 29 israised and the pressure
upon the spring 28 is relaxed, a single revo-
lution of the cam 3 lifts the armature 22 into
the grasp of the magnet, where it is securely
held out of the way until the plate 34 is again
restored to the position indicated in Kig, 4,
whereupon the reciprocal action of thespring
23 and cam 3 again cause the armature to
move periodically, as explained.

By adjusting the nuts 24 25 the maximum
and minimum tensions of the spring 28 may
be controlled at will. A spring 38 encircles
the cylindrical member 19 and serves as a
cushion for the same upon its descent, there-
by preventing undue jarring of the steel
block 17 upon the cam 3 and also preventing
crystallization of the shaft 1 due to the in-
cessant and rapid jarring.
connected, respectively, with the explosion-
chamber 40 and the spark-plug 41 in the
usual manner, the spark-gap being at 42 and
within the explosion-chamber.

The operation of my device is as follows:
The engine being in motion, the cam 3 is ro-
tated in a contra-clockwise direction from
the viewpoint of Fig. 3, the steel block 17,
bar 13, and e¢ylindrical member 19 being
gradually raised by virtue of the inclined sur-
face of the cam. When the shoulder 4 passes
under the block 17, however, the slide-rod is
suddenly released and under tension of the
spring 28 is abruptly driven downward with
a hammer-like blow. The result is that the
armature 22 is withdrawn abruaptly from the
magnetic member, so that a powerful mo-

-mentary current is generated in the coils 10

and transmitted through the wires 38* 39,
causing a spark to oceur in the spark-gap 42
within the explosion-chamber 40. The pos-
sibility of premature explosion may be avoid-
ed In two ways. In the first place the
egradual inclination of the surface 5 prevents
any powertul current from being generated
as the armature is lifted by means of the
cam.

Wires 38* 39 are

In the second place the shape of the |

=
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cam 3 18 such that should a spark oceur upon
the upstroke of the armature it will occurat
a moment when no explosive mixture is con-

tained within the explosion-chamber. In
other words, the armature 22 is raised after

the explosion takes place and before another
charge is ready. The shape of the cam 3
also prevents the descent of the block 17 and
armatare 22 until the shoulder or edge 4
clears the block 17, In other words, the cam,
because of its shape, constitutes a positive
hack for preventing the descent of the arma-
tare at an 1nopportune moment, and thus
avoids the possibility of a premature explo-
sion. In order to accelerate or retard the pe-
riod of explosion, so as to cause the explo-
sion to oceur at the proper moment for differ-
ont speeds of the engine, the swinging frame
6 18 moved, by means of the link 7, into
slightly different angular positions relatively
to the shaft 1.
7 be drawn slightly to the right from the
viewpoint of Kig. 3, the cam 3 will release
the slide-rod slightly earlier than would be
the case if the link 7 were pushed to the left.
By this means the moment of explosion can
be governed to a nicety, as will be well ap-
preciated by persons skilled in the art. The
buffer-spring 33 rests upon the head 9 and
helps to arrest the slide-rod upon its descent.
This spring 38 may of course be of any de-
sired tension and being comparatively short
does not come 1nto play until the armature
has moved an adequate distance from the
magnetic member to furnish the desired cur-
rent through the wires 38* 39. Of course af-
ter the current has been sent through the
spark-gap no harm can ensue from checking

i the motion of the slide-rod with as little

shock as possible.” By movements of the pit-
man 37 the plate 34 can be made to raise or to
lower the rod 29 independently of the angu-
lar position occupied by the frame 6—that is
to say, the frame 6 need not be movable

| through a wide angle, and consequently the

plate 34, which is at the lower end of the
frame 6, and therefore comparatively near
the shaft 1, has a very small lateral move-
ment. The pitman 37 is therefore merely
twisted to a slight angle, so that its thrusting
movement toward and from the center of the
frame 6 and in a line substantially parallel
with the axis of the shaft 1 is not interfered
with in the slightest degree. |

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— |

1. An electric generator for intermittent
currents, comprising a magnetic member pro-
vided with a winding and with terminal con-
nectionstherefor,anarmatureslidably mount-
ed adjacent to said magnetic member and free
to reciprocate directly toward and from the
same 1n a straight path, and antomatic mech-
anism for actuating said armature relatively
to sald magnetic member.

2. An eleciric generator for intermittent

If, for instance, the member
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vided with a winding and with terminal con-
nections therefor, an armature disposed adja-
centtosaid magnetic member,means for guid-
ing said armature in a straight path toward
and from said magnetic member, and auto-
matic mechanism for actuating said armature
within said path. _
- 3. An electric generator for intermittent
currents, comprising a magnetic member pro-
vided with a winding and with terminal con-
nections therefor, an armature mounted adja-
cent to said magnet, cam mechanism for mov-
ingsaid armature toward said magnetfic mem-
ber, and spring mechanism for moving sald
armature away from said magnetic member.
4, An electric generator for intermittent

currents, comprising a magnetic member pro-

vided with a winding and with terminal con-
nections therefor, an armature mounted ad-
jacent to said magnetic member, means for
actuating said armature toward and fromsaid
magnetic member, and mechanism for cush-
joning the movements of said armature in its
travel away from said magneti¢c member.

5. An eleetrie generator for intermittent
currents, comprising a magnetic member pro-
vided with a winding and with terminal con-
nections therefor, an armature mounted ad-
jacent to said magnetic member, means for
actuatingsaid armature toward said magnetic
memberat a comparativelyslow rate of speed,
aspring forretractingsaid armatureabruptly,
and a second spring for cushioning the mo-
tion of said armature as the same isretracted.

6. An electric generator for intermitrent
currents, comprising a magnetic member pro-
vided with a winding and with terminal con-
nections therefor, a slide-rod mounted adja-
cent to said magnetic member, an armature
mounted upon said slide-rod and movable
therewith, a spring for forcing said slide-rod
abruptly in one direction, a second spring for
cushioning the movements of said slide-rod
in such direction, and cam mechanism for
oradually forcing said slide-rod in the oppo-
site direction. . |

7. An electric generator for intermitient,
currents, comprising a magnetic member pro-
vided with a winding and with terminal con-
nections therefor, a slide-rod mounted adja-
cent to said magnetic member, an armature
mounted upon said slide -rod and movable
therewith, a spring for foreing said slide-rod
abruptly in onedirection, means controllable
at will for adjusting the tension of said spring,
a second spring forcushioning the movements
of said slide-rod in such direction, and cam
mechanisin for slowly foreing said slide-rod
in the opposite direction.

3. An electric generator for intermittent
currents, comprising a magnetic mewmber pro-
vided with a winding and with terminal con-

‘nections therefor, a slide-rod mounted adja-

cent to said magnetic member, an armature

|

3

‘ceurrents, comprising a magnetic member pro- ¥ therewith, a spring for forcing said slide-rod

abruptly in one direction, means controllable
at will foradjusting the tension of said spring,
a second spring forcushioning the movements
of said slide-rod in such direction, cam mech-
anism for slowly foreing said slide-rod in the
opposite direction, and means controllable at
will for adjusting the tension of said second-
mentioned spring. |
9. In an electric generator for intermittent
currents,the combination of a magnetic mem-
ber provided with a winding, a slide-rod dis-
posed adjacent to said magnetic member, an
armature mounted upon saidslide-rod, a sup-
port provided with a bracket, said bracket
being mounted adjacent to said slide-rod,
means for adjusting said support relatively
to said slide-rod, and a spring connected with

I said slide-rod and with said support.

10. In an electric generator for intermit-
tent currents, the combination of a magnetic
member provided with & winding, a slide-rod
disposed adjacent to said magnetic member,
an armature mounted uponsaid slide-rod and

' movable therewith, a spring connected with

said slide-rod, and means controllable at will
for adjusting vhe tension of said spring.

11. In an electric generator for intermit-
tent currents, the combination of a magnetic
member provided with a winding, a slide-
rod disposed adjacent to said magnetic mem-
ber,an armature mounted upon said slide-rod
and movable therewith, a spring connected
with said slide-rod, and manually-operated
cam mechanism for varying at will the ten-
sion of said spring.

12. In an electric generator for intermit-
tent currents, the combination of a revoluble
shaft, cam mechanism actuated thereby, a
swinging frame,a magnetic member mounted
upon said frame and actuated by said cam,
and means for shifting the angular position
of said swinging frame relatively to said cam
for the purpose of accelerating or retarding
the action of said magnetic mechanism rela-
tively to the movements of said cam.

13. In an electric generator for intermit-

| tent currents, the combination of a revolu-

ble shaft, cam mechanism actuated thereby,
a frame journaled upon said shaft and free
to move relatively thereto, mechanism con-
nected with said frame for inclining the same
to different angles relatively to said revolua-
ble shaft, and magnetic mechanism mounted
upon said frame and actuated by said cam.

14. In an electric generator for intermit-

tent currents, the combination of a rovolu-
ble shaft, a movable frame inclined to dif-
ferent angles relatively thereto, means for
actuating said frame, magnetic mechanism
mounted upon said frame for producing cur-
rents, and mechanism connected with said
revoluble shaft for intermittently actuating
said magnetic mechanism,

15. In an electric generator for intermit-

mounted upon said slide-rod and movable | tent currents, the combination of arevoluble
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shaft, a cam mounted thereon, a frame jour-
naled upon said shaft and inclined at dif-
ferent angles relatively thereto, a magnetic
member mounted upon said frame, an arma-
ture mounted uponsaid frame and movable
relatively to said magnetic member, mech-
anism connecting said armature with said
cam for the purposeof intermittently moving
sald armature toward said magnetic member,

a compressible member for intermittently -

moving said armatuare away from said mag-
netic member, and means controllable at will
for tensioning said compressible member.

16. In an electric generator for intermit-
tent currents, the combination of a magnetic
member, an armature normally movable rela-
tively thereto for generating currents, mech-
anism for moving said armature in one di-
rection relatively to said magnetic member,
and a cam for moving said armature in the
opposite direction,said ecam beingof such con-
formity as to prevent, during a considerable
part of its revolution, the movement of said
armature in one direetion.

17. In an electric generator for intermit-
tent currents, the combination of a magnetic
member, an armature normally movable rela-
tively thereto for generating currents, mech-
anism for intermittently actuating said ar-
mature, and means controllable at will for
locking said armature against movement ex-
cept at predetermined regular intervals.

18. In an electric generator for intermit-
tent currents, the combination of a magnetic
member, an armature movable relatively
thereto, a movable metallic member for ac-
tuating sald armature, a metallic strap con-
nected with said metallic member and par-
tially inclosing said armature, and insulat-

'F
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ing material disposed betweensald strap and
smd metallic member.

19. In an electrie generator for intermit-
tent currents, the combination of a magnetic
member, an armature movable 1*elat1vdy
thereto, a metallic rod for actuating said ar-
mature, & strip of insulating materlal engag-
ing said metallic rod and partially mclosmfr
said armature, and a metallic strap mounted
upon said Strlp of insulating material and
also partially inclosing said armatm‘e.

20. In an electric generator for intermit-
tent currents, the combination of a frame,
means controllable at will for inclining said
frame to different angles, a magnetic mem-
ber mounted upon said frame and provided

with terminals, an armature movable rela-

tively to said magnetic member, and mech-
anism connected with said armature and free
to actuate the same at different moments ac-
cording to the degree of inclination of caid
{rame.

21. In an electric generator for intermit-
tent carrvents, the combination of a frame,
means controllable at will for ineclining said
frame to different angles, & magnetic mem-
per mounted upon said frame, an armature
movable relatively to suid magnetic member,
a resilient member for normally pressing said
armatuare in a predetermined direction rela-
tively to said frame, and means controllable
at will for tensioning said resilient mmember.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

MALCOLM P. RYDER.

Witnesses:

WM. MAcDONALD,
J. MONROE JONES.
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