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'Ta all whom it may concern:
Be it known that I, GEORGE V. SHEFFIELD,
of New York city,in th@ county and State of

"New York, haveinvented anew and Improved

5 Powder-Motor of which the following is a full,
elear and exact description.

e My invention relates to an improvementin
motors and has for 1ts object to provide a

- motor in which powder of an explosive char-
o Io aeter will be the prime factor of power.

- A fulthel obJect of the mventwn 1s to SO
the power of the pc}{vder will be made to the
‘pistons in a safe and effective manner, and

; :'--:'1 5 wherehy the charge of powder for each GXplo-_

- sion: will be of uniform bulk.

- Anotherobject of the invention is to so con-
~© struet the motor that it will be snnple, com-

- paet, durable, and economic.

- 20 The invention consists in the novel con-

struetion and combination of the several

| - parts, as will be hereinafter fully set forth,
- and pointed out in the claims. -
" Reference is to be had to the accompanying

' 25 dmwmws forming a part of this specification,

- in whlch sumlar ﬁgmes and letters of refer-

o ;.'?_"_ence indicate GOIP@prHdlnﬂ' parts in all the

0 views.

Figurel isa side elevation of the wotor ap-

30 -_.p..,led as the propelling-power for a boat. Fig.
2 1is a plan view of the motor, also 1llubt1ated
o j-i_'jm connection with abhoat. Fig. 3is a partial
- plan and a partial horizontal “section of the
~ 'motor, the powder-box being removed from
35 over one of the cylinders. B io. 4 is a vertical
L f_--,lomrltudma,l section through the motor. Hig.

5 is a vertical transverse seetmn taken prac-

:'i':tlcally on the line 5 5 of Fig. 4. Fig. 6is a

 similar section taken on the hne 6 6 of Fig. 4.
- 40 Fig. 7is a detail perspective view of the pow-
i _-_der box or hopper; and Fig. 8 is a transverse

e - section through the spout of the hoppel taken

o :above one of the valves.
The. motor is adapted to sit within a box or

. 45:_0381[10* A, the said easing being open at the.

- ‘top and adapted to contain water, as shown
- " in Fig. 4. The casing is ubually provided
~ with a boss or bossesl(} located upon its bot-
" tom aslight distance f10m the sides and ends
‘5o or from 1he ends only.
S the motor rests

~Upon these bosses l

’What may be termed the “b&se-flame” of
the motor consists of two upper parallel side
plates 11, two bottom parallel side plates 12,

and uprlﬂ'hts or standards 13, connecting the 55
upper and lower side Uld'[eb the

said blde
plates being transversely anited by bars 14,
which bars are located at the bottom, and at
the top the sides are united at each end by

‘plates 15, which [chltE'S have ‘integral with 6o

their under sides rings or collars 16 and are
provided with'openings registering with and

of the same diameter as the said collars,as is
best shown in Fig. 4. The collars 16 are
adapted to clamp the lower circular portions 65
of the cylinders B, which circular portions of
the eylinders are introduced into the open-
ings in the plates 15 through the top thereof.
The upper portionsof the cylinders are square
and extend from side to side of the frameover 70

the plates 15, the top of one of these cylinders

being bhOWll at the right in Fig. 3.
In the top of ea,(,h eylmdex transversely
theleof yet longitudinally of the machine, a

ehannel 18 18 ptoduced and the circular por- 75

tion of each eylinder is provided with a cham-

ber 194, circular in cross-section and extend-

ing thI’OUU‘h the lowerend and into the chan-
nel 18, and the channeled portion of each cyl-

' inderis covered by a top plate 19, which plate 8o

is preferably made of equal size and shape
as the top of the cylinder proper, the cover-
plate 19 being attached to the body of the

cylinder through the mediam of screws 20 or-

the equwaleut thereof, a8 1s best shown in 85
‘Fig. .

In the channel 18 of each cylmdel a blod{
21 is held to slide, the said blocks .being
loosely fifted 1n the channels, the opposing

ends of the bloeks being bifurcated to pivot- go
ally receive links 22. |

Each block has longi-
tudinally produced therein a through bore or

aperture 23, and a vertical bore or aperture

24 is made in the top of each sliding block,

leading downward into the Ionfrltudmal bore 95

23, thlb vertical aperture 24 bemrr located
batweeu the center ..md the rear end of edch

block.
The lOIJfrltlelIlcﬂ hores of the bloeks are

adapted to receive firing-pins 25 which pins 1co |

are loosely fitted in the bme% of the blocks
and are never fully WlthdlaWIl therefrom
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These pins also pass through fire-boxes 26,

~one of which is located at each end of the

‘casing A, as is best shown in Fig. 4, the said
fire-boxes being provided with a grate to sup-.

port the fuel and with chutes 27, extending
from beneath the grate to a connection with
offtake - flues 28, which flues extend from

- within the casing A out through one or both

I0

20

sides and up some distance abovethe casing.

The cover-plate 19 of each eylinder is pro-

vided with three apertures 29, 30, and 31,
‘adapted to register at predetermined inter-

vals, the center one with the vertical bore or

aperture 24 in the sliding block and the outer

ones 29 and 31 with through-bores 32 and 33,
located in the sliding blocks, one at eachside

of the partial bore 24, as is best shown in

Fig. 5. The through apertures: or bores 29,
30, and 31 in the covers of the cylinders are

located near the outer ends of the latter, as

is best shown in Fig. 4, and that portion of

‘the covers of the cylinders containing the

- through apertures or bores is covered by a

26

39

box-like structure 34, the tops 35 of which
structures are capable of a laterally-sliding
movement, and at the rear of each structure
two doors 36 and 37 are loeated, (best shown

in Fig. 3,) which doors are adapted to open

outward, but arenormally held closed through

the medium of springs38. Thethroughaper-

tures or bores 29, 30, and 31 in the cover-

plates of the cylinders are located very near

“ to or almost upon a line with the doors when

40

45

55

6¢

65

tached to the bosses 10 of the casing,

the latter are closed.

A hopper 39, adapted to receive the pow;-.

der or equivalent explosive material, is con-
nected with the sliding top 35 of each box-
like structure upon the e¢ylinders, and to that

end the hopper has usually attached to its

shank-section 39 a plate 40, somewhat dove-
tail-shaped in cross-section, the said plates

Dbeing adapted to be screwed or otherwise at-

tached to the sliding tops 35 of the boxes 34,
the said plate being provided with apertures
through which the shank-sections 39* of the
hopper extend downward. 1If in practice it

is found desirable, the plates 40 may form an

integral portion of the hoppers, and the plates

‘serve, also, as guides for the tops of the boxes
34, as the said plates pass through dovetail

slots in cross-bars 41, located above the boxes

34 and supported by uprights 42, said up-

rights being screwed into or otherwise at-
as is
best shown in Fig. 5., | '

The shank-sections of the hoppers are of
sufficient length to engage with the top sur-

faces of the covers of the cylinders, as is

shown in Fig. 4, and likewise in Fig. 5, and
the shank of each hopper is preferably pro-
vided with two valves 43 and 44, located one
above theother. Thefunetion of these valves
is to operate—. e., open—the valves of the
powder-hopper, and they move in slots pro-

‘duced in the shanks of the hoppers and open

in opposite directions, each valve being pro-

vided with an attached handle 45, against

|

485,989

which springs 46 béar, at__taehed to theshanks,

‘as shown in Fig. 7, the said springs normally

maintaining the valve in a closed position—
that is, transversely across the shanks of the
hoppers. - o -

- As heretofore stated, the valves are opened

from opposite direections and from opposite

sides of the hopper-shank and the lower valve

75

18 opened by its handle 45 coming in engage- |

ment with the doors 36 of the boxes 34, as is
illustrated in Fig. 3. When the doors 36 and
67 have been pressed open to a certain ex-

shown in said Fig. 3, and whatever charge of

powder that had been contained in the shank
of the hopper between the lower and upper
valves will be discharged through the lower
end of the hopper, and this discharge will
take place the moment that the hopper has
been moved a sufficient distance outward
over the cylinders to bring it in registry with
the three apertures 29, 30, and 31 in the cover

of the cylinder over which it has movement.

At this time, also, the sliding block 21 con-
tained in that c¢ylinder will have moved out-
ward a sufficient distance to cause its three
bores or apertures 24, 32, and 33 to register
with the apertures 29, 30, and 31 in the cvlin-

der-cover, as shown at the left in Fig. 4, and
likewise in Fig. 5. |

Upon the inward movement of the powder-

86

Q0

95

hopper, as soon as the hopper is relieved

from pressure by the doors 36 and 37 of the
boxing surrounding if, the lower valve will

advanced inward a certain distance the han-

engagement with a pin 47, ]located in the box-
ing, preferably at one side, and the upper

valve will be opened and a charge of powder
will fall downward in the shank of the hop-

per upon the lower valve. At the next out-
ward movement of the hopper the upper
valve will be released from the pin 47 and
will close, and the next charge to be fired will
be contained between the two valves. |

[OO

‘automatically close, and when the hopper has

‘dle of the upper valve will be brought to an |

[10

- At the right in Fig. 4 the hopper is illus- .

trated as delivering a chargetoits shank-see-

inder is discharging its charge into the slid-
ing block. - |
The sliding blocks 21 are lubricated, prefer-

ably, through the medium of oil-cups 48, car-

ried by the covers of the cylinders and com-

municating with the slideways or channels in

the latter.

Pistons 50 are held to slide in the cylinders
B, moving in their chambers 19* only. The
lower ends of the pistons are slotted or bifur-
cated, and are each attached to a transverse

II5
tion, and thisis done by the hopper over one -

cylinder while the hopper over the other eyl--

120

125

rod, (designated, respectively, as 51 and 52,) . |

the rods having attached to their extremities

blocks 53, which blocks slide in ways 54, pro-

duced in the inner faces of the uprights 13 of

the frame. By this means the pistons are
compelled tomove in a true vertical plane.

130
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» The._ ends of the walking-beam.55 are se-
cured to the guide-rods 51 and 52, preferably

~ between the members of the pistons, and the

' naled at its ends in boxes 57, as shown in Fig.

- 10 6, and the walking-beam is secured to the

B gald walking-beam is fulerumed at its center

upon a fixed shaft 56, located transversely of

the central lower portion of the frame; but if |
in practice it is found desirable the shaft may

be free to revolve, in. which event it is jour-

shaft. - | | :
- The drive-shaft 58, adapted to transmit

~ power, is _journaled,; preferably, in bearings

15

09, secured to the frame at its upper central

portion, and the shaft within the frame has

- keyed or otherwise secured thereon one or

20

30 of , _
. As the dogs 62and 63 act upon the ratchet-

- more, preferably two, ratchet-wheels 60 and
- 6l.  Each ratchet-wheel is engaged by a dog

having an upward or pushing movement, the

said dogs being designated as 62 and 63, as ;
- best shown in Fig. 3. The dogs are secured
- tothe walking-beam, one at each side of its ful--

crum, the attachment being made at opposite

sides of the beam, and the dogs are so shaped
thatone engages with each ratchet-wheel, but
~at opposite sides, and consequently the teeth

of the ratchet-wheels are pitched in reverse

' .fdirecj;ions. - The _dogs are normally held in
engagement with the ratchet-wheels by means

of suitable springs 64. .

| -'Wllleels at intervals only and tend to but par-
~ tially revolve the shaft, it is necessary that
- other dogs be employed to engage with the

35

or not acting upon the wheel.

ratchet-wheels when the lifting-dogs are idle
To that end

- each ratchet - wheel , is engaged by pulling-

~ dogs—that is, dogs exerting downward press-
- ure upon the teeth of the ratchet- wheels
and these dogs are designated, respectively,
as 65and 66. Thelifting-dogs engage with the

40

- ratchet-wheelsat onesideand the pulling-dogs

engage with said wheels at the diametrically-

~ opposite side.

43

_ The pulling-dogs 65 and 66 are attached to
levers 67 and 68, one lever being located at

~each side of the walking-beam, as shown in

~ Fig. 6. The lever 67 has one end pivotally
- attached to the piston guide-rod 52, the other
end being pivoted upon a cross-bar 69, lo- |
~cated outside of the opposite piston, as shown

- in Fig. 4, and the lever 68 has one end piv-
- otally attached to the piston guide-rod 51, and

- 55,

its opposite end is pivoted to a eross-bar 70,
located outside of the piston to which the |
guide-rod 52 is attached. In Fig. 4 thislever
-is omitted in order to more clearly show the

- . walking-beam. Each lever is provided with
- openings through which the guide-rod of the

6o

piston passes and with a second opening

- through which theshaft 56 extends, the open-

- ings being of sufficient length to admit of ver-
. tical movemnent of the levers. The pulling-

-~ dogs are attached to the levers 67 and 68, the

 attachment being made between the center
~of the levers and the end pivoted upon the
cross-bar.  These pulling-dogs are held in en-

—

gagement with the ratchet- wheels through
the medium of suitable springs 71, as shown

in Fig. 4, and the upper ends of the dogs are

curved downward or are hook-shaped, as is
likewise shown in said figure. |

Through the medium of the walking-beam
motlon. is communicated to the sliding covers
35, carrying the powder-hoppers, and likewise
to the firing-pins 25 and the sliding blocks

B

va

75

21, communication being established by at-

taching to the walking-beam a vertically-dis-
posed yoke 72, the members whereof are at-
tached to the beam, one at each side of the
center, as illustrated in Fig. 4. The links 22,
attached to the sliding blocks 21, are pivot-
ally attached, also, to opposite sides of the
yoke 72, and at the central upper portion of
the yoke two links 73 and 74 are pivoted, ex-
tending upward and outward in opposite di-

rections, the outer ends of which links are

slotted. These links extend beyond  fixed
shafts 75, secured at their ends in standards

76,two of which standards are secured to the

upper faces of the cylinder-covers, a second

80

90

shaft 77 being also secured in the standards .

below the upper shaft 75. Each upper shaft
75 has pivoted thereon a short link 78, and
these links 738 are connected with the long
links 73 and 74 by pins passed through slots
in the latter links. The upper ends of the
short links 78 are connected in any approved
manner with downwardly-extending links 79,
slotted at their lower ends, the lower portions

of these links being pivotally connected with

the firing-pins 25, a bolt or the equivalent

{ thereof being passed through the outer ends

of the pins and through the slots in the said
links 79. S | B N
Short links 80 are pivoted upon the lower

the tops 35 of the box-like structure 34, the

sald covers carrying the powder-hoppers by

passing a pivot-pin from the outer ends of the
covers through slots in the lower ends of the

links, as is likewise best shown in Fig. 4, and

the short links are given movement from the
yokes 72 through the medium of longer links
81, pivotally secured at their inner ends to
opposite sides of the yoke at the arched por-

95

100

105

| shaft 77 at their upper ends, and the lower
ends of these short links are connected with

11O

IE5

tion thereof, and the outer ends of these links

81 are slotted and connected with the shorter

links 80 by means of pins attached to the lat-

terand passed through theslotsin the former.

120

A pump 82 is operated by the revolution of

the drive-shaft in any suitable or approved

‘manner, but ordinarily through the medinm
of an eccentric, as shown in . Fig. 3, and this

pump through the medium of a tube 83 is

water In the casing is constantly obtained.
It is necessary that the smoke from an ex-

and this is effected by producing in opposite

sides of the cylinders openings 85, said open-

125

connected with the casing, supplying water
‘thereto, the said casing being provided with -
an outlet-tube 84, whereby a circulation of

130

plosion be carried away from the cylinders,
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ings leading into the chambers 192, and con- [

necting with the openings are offtake-pipes
86,leading out through the casing A at oppo-

site sides, and these. pipes, being more or less

heated, are surrounded, preferably, by jack-
ots 87, so that the heat generated by the pipes
may be conveyed to any desired point by the
jackets and utilized—as, for instance, for
heating a boat or a vehicle in which the motor
is employed as the propelling medium.

In the operation of the motor one piston is
always up fully within a eylindér when the

 otherone is at its lowest position, as shown in

20

30

35

40

50
‘not operating upon the ratchet-wheels the

55

6o

- 1. In a motor,

Fig. 4, and as soon as a piston reaches 1ts up-
permost

powder, will have moved inward a sufficient
distance to bring the charge directly over the
piston-head, and the heated portion of the
firing-pin will be forced at that time in en-
gagement with the charge, exploding the
same, and as a solid wall is above the charge
while being exploded the forece of the explo-

sion must necessarily be downward, and the

result is that the piston receiving the shock
is forced to its lowermost position and the

opposite piston is forced upward. While one

piston is being acted npon the sliding bloek

in the opposite cylinder is recelving its charge

in the manner heretofore deseribed, and the

moment that one piston is thrown down the

piston carried up will be immediately forced
downward again, as an explosion will at that

time take place. Thus as the pistonsare be-

ing constantly acted upon and carried alter-
nately in opposite directions, the walking-

beam 55 is kept in constant motion and the

yoke 72 is given lateral movement in the di-
rection of the ends of the motor, and this

movement of the yoke, through the medium

of the links above described, operates the fir-

ing-pin, moves the sliding blocks, and like-
wise moves the covers carrying the powder-
‘hop
drive-shaft through the ratchet-wheels 60 and
61, which are kept constantly revolving

pers. The poweris communicated to the

through the medium of their engaging dogs,

and by reason of the peculiar location of the
dogs—that is, upon the walking-beam—and |

the levers 67 and 68 when the push-dogs are

pulling-dogs are exerting tension thereon.
It will be observed that the motorisexceed-
inly simple, durable, and economic in eon-

struction and that it will at a minimum of.
cost and through the medium of explosive

compounds thoroughly protected convey to
the drive-shaft a steady and continuous ro-

‘tary motion.

In Figs. 1 and 2 I have illustrated the ap-

‘plication of the motor toa vessel in which the

paddle-wheels D are attached to opposite ends

of the drive-shaft.
Having thus deseribed my invention, I claim
‘as new and desire to secure by Letters Pat-

position in a cylinder the sliding
Pbloek of that eylinder, with its charge of

the Jc{jmbination,‘ with a pis- |

485,089

ton and a chambered carvier-block sliding
over the same, of a firing-pin contained in the
carrier-block, a feed-hopper adapted to con-
tain an explosive compound, and a time con-
nection between the carrier-block and the hop-
per, substantially as described.

9. In a motor, the combination, with a driv-

ing-shaft, a eylinder, a piston held to slide in

thecylinder,and an actuating mechanism con-
necting the piston and the driving-shaft, of a
carrier-block sliding over the piston in anin-

block being provided with a central chamber
and a series of passages, a furnace, a firing-
pin passing through the furnace and into the
carrier-block, and a reciprocating hopper lo-

cated above the carrier-block for containing

an explosive compound, the said hopper hav-
ing a time connection with the chambers of

the carrier-block, as and for the purpose speci-

fied.

3. In a motor,the combination, with a driv-
ing-shaft, a cylinder, a piston held to slide in
the eylinder, lever-arms connected with the
piston, dogs carried by the lever-arms, and
toothed wheels secured upon the driving-shaft
with which the dogs engage, of a carrier-block

| held to slide above the piston and having

chambers therein, a heating device, a firing-

| pin passing through the heating device into

the carrier-block, a hopper having time con-
nection with the chambersof the carrier-block,
and link econnections between the hopper-sup-
ports, the carrier-block, the firing-pin, and the
lever-arms, as and for the purpose specified.
4. In a motor,the combination, with a driv-

75

| closed chamber within the cylinder, the said

30

ale

|§ele

ing-shaft, a cylinder, a piston held to slidein

the eylinder, an actuating mechanism con-

necting the piston and the drive-shaft,and a

carrier-block provided with a series of cham-

bers and held to slide above the piston, of a

cover-plate located above the slideway of the
carrier-block and provided with a series of
channels, a hopper held to slide above the
cover-plate and adapted to allow discharge of
an explosive powderintothe chambers of the
carrier - block, a firing device having move-
ment in the carrier- block, and a propelling
mechanism connecting the actuating mechan-
ism with the support of the hopper, the car-

rier-block, and the firing device, as and for

the purpose specified. | )
5. In a motor, the combination, with a driv-
ing-shaft, a cylinder, a piston held to slide in

the cylinder, an actuating mechanism cou-

necting the piston and the driving-shaft, and

105

I1O

115

120

a carrier-block held to slide in the cylinder

above the piston,the said carrier-block being
provided with chambers and the eylinder with
channelscommunicating with said chambers,
of a valved hopper having a sliding move-
ment over and in engagement with the cylin-
der and adapted for containing and discharg-

per, a firing device entering the chambers of
the carrier-block, a heating device surround-

125

130

ing an explosive compound, a trip mechanism
adapted to engage with the valves of the hop- -
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~ing the firing device, and means, substan-

tially as shown and described, for moving the
carrier-block, the hopper, and the firing de-

- viee, as and for the purpose specified.

-k

1o

15

6. In amotor, the combination, with a driv-
ing-shaft, cylinders located at opposite sides

of the driving-shaft, pistons having movement !

in said cylinders, a walking-beam pivotally

“connected at its ends with the pistons, levers
also connected with the pistons, and a driv-
Ing mechanism connecting the driving-shaft,

the walking-beam, and levers, of carrier-
blocks held to slide in the cylinders over the

pistons and beneath channels in the cylin-

ders, the said carrier - block being provided
with chambers,a hopperhaving sliding move-
ment over the cylinders and upon them, heat-
ing devices, firing-pins passing through the

- heating devices into the carrier-blocks, and

20

link connections between the walking-bean,

~the supports for the hoppers, the carrier-

o blocks, and the firing-pins, as and for the pur-
- pose specified.

7. In a motor, the combination, with a driv-

ing-shaft, cylinders arranged at each side of
‘the driving-shaft, pistons held to slide in the |

gl

cyliriders, a walking-beam connecting the pis-
tons, levers connected at one end with the

&

pistons, ratchet-wheels attached to the driv-

Ing-shaft, and dogs carried by the walking-
beam and levers and engaging with said rateh-

| et-wheels, of carrier-blocks provided with

chambers and held to slide in the cylinders
above the pistons and beneath channels in
sald cylinders, said channels being adapted
for registry at times with the chambers of the
carrier-blocks, slides located above the cylin-
ders, hoppers carried by said slides, the lower
ends of which hoppers register at intervals
with the channels in the eylinders, valves con-
trolling the supply of an explosive compound
carried by the hopper, trip devices adapted
tor engagement with the valve, a firing-pin
baving movement in the carrier-blocks, and
a driving connection between the walking-
beam, the firing-pins, the carrier-blocks, and
the slides for the hoppers, substantially as
shown and desecribed. |
GEORGE V. SHEFFIELD.
Witnesses: -

EDGAR TATE,

C. SEDGWICK.
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