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T'o all whom it may concern:

Be 1t known that I, Jonx N. LracH, a citi-
zen of the United States, residing at Melrose,
. the county of Middlesex and State of
Massachusetts, have invented new and useful
Improvements in Steam -Engines, of which
the following is a specification.

This invention relates to improvements in
steam engines of a type particularly adapted
for use in automobiles, and the object is to

provide a simple, compact and accessible en-

gine having the water, fuel and oil pumps

mounted thereon and being so arranged as to-
mintmize Iriction and weight.

The mvention consists in the combination
and arrangement of parts set forth in the fol-
lowmg specification and particularly pointed
out In the appended claims.

- Referring to the drawings: Figure 1 is a
plan of my improved steam engine. Fig. 2
18 a side elevation of the same. Fig. 3 is an
enlarged side elevation of the oil pump and
1ts operating mechanism as viewed from the
side of the engine opposite to that shown in
Fig. 2. Fig. 4 is an enlarged detail sectional
elevation of the water pump taken on line
4—4 of Fig. 1, looking toward the left in said
figure. Iig. 5 is an enlarged detail sectional
elevation of the fuel pump taken on line 5—5
of Kig. 1, looking toward the left in said fig-
ure. Hig. 6 is an enlarged detail sectional

elevation of the oil pump taken on line 6—6

of Fig. 1.

Fig. 7 is an enlarged sectional ele-

~* vation taken on line 7—7 of Fig. 2. Figs. 8
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and 9 are detail elevations of two washers
used on bearing studs.

Like numerals refer to like parts through-
out the several views of the drawings.

In the drawimgs, 10 is a cylinder casting
comprising cylinders 11 and 11’ in which
pistons 12 and 12 are arranged to recipro-
cate respectively. Two crank-shaft bear-

ings 13 and 13’ are connected to the cylinder -

casting 10 by rods 14 and 14/, respectively,
and rods 15 and 15', respectively, said rods
constituting a portion of the frame of the
engine. A crank-shaft 16, journaled in the
bearings 13 and 13’, is provided with crank-
pins 17 and 17/, said crank-pins being con-

nected, respectively, to crossheads 18 and 18"

by connecting rods 19 and 19’. The cross-
head 18 1s connected to the piston 12 by a
piston-rod 20, while the crosshead 18" is
connected to the piston 12’ by a piston-rod

T

l

i

20’.  The crossheads 18 and 18’ are provided,
respectively, with grooves 21 and 21’ which

| are preterably semi-circular in cross section,

09

there being two rolls 22 and 22" on which the -

crossheads 18 and 18" rest, respectively.
The rolls 22 and 22" are mounted on studs 23
and 23’, respectively, and said studs and ap-
pertaining parts being identical in construc-

60

tion a description of the stud 23 will suffice

tor both.

The stud 23 is provided with a stem 24
which 1s eccentric to the main portion of said
stud and to the roll 22, said stud extending

69

through a frame 25 mounted on the rods 14,

147 and 15, 15’. The stud 23, with its eccen-
tric stem, constitutes an eccentric whereby
the roll 22 may be adjusted toward and away

irom the crosshead 18. A nut 26, having

70

screw-threaded engagement with the stem .

24, bears against a washer 27, shown in de-
tall in Fig. 9, said washer being provided
with a tooth 28 which engages a groove 29
formed in the stem 24, said washer being

75

preferably corrugated on its face which bears

agalnst the frame 25, so that when the nut 26
1s screwed up the stud 23 is held against ro-
tation. o |

The stud 23 is provided with a substan-
tially conical ball race 30 and a collar 31 hav-
ing a substantially conical ball race 32 has
screw-threaded engagement with the stud 23,
there being a series of balls 33 interposed be-
tween said ball races and the inner periphery
of the roll 22, said periphery also constituting
a ball race. A nut 34, having screw-thread-

ed engagement with the stud 23, bears

against a washer 35, identical in form with
the washer 27. By rotating the collar 31 in
the proper direction the ball race 32 is
moved toward the ball race 30 to compen-
sate for wear and the collar 31 is locked
against rotation by the nut 34 and toothed
washer 35 the corrugated face of which bears
against said collar.

The crossheads 18 and 18’ are provided,
respectively, with racks 36, 36” which mesh,
respectively, with gear segments 37 and 37/,
sald gear segments being formed on rocking
members 38 and 38’, respectively, said rock-

ing members being mounted, respectively,
on studs 39 and 39’. The crossheads 18 and

18" are provided, respectively, with grooves

40 and 40’ in which are located metal strips
41 and 41’, respectively, the upper faces of
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said strips being coincident with the pitch
line of the racks 36 and 36’. The rockmﬂ'
members 38 and 38" are provided, respec-
tively, with grooves 42 and 42/, respectlvely,
in which are located metal strlps 43 and 43’,
said strips having their lower faces formed on
an arc of a circle with the axes of the studs 39
and 39’ as centers, said faces being coincident
with the pitch circles of their respectwe gear
segements 37 and 37. Thus 1t will be seen
that the members 38 and 38’, with the strips
43 and 43’, constitute rollers arranged 1n
rolling contact with the metal strips 41 and
41" which constitute a part of the crossheads
18 and 18,

The crossheads 18 and 18" are thus rigidly
and accurately guided between the rocking
members 38 and 38’ and the rolls 22 and 227
and are prevented from moving laterally by
the grooves formed 1n the upper and lower
sides of said racks.

The studs 39 and 39" are prowded with
stems 44 and 44/, respectively, said stems be-
ing formed eccentric to the main portions of

sald studs and being held in the frame 25 Iin

the same manner as the studs 23 and 23 are
held. .

Ball bearings 45 and 457, similar to those
of the studs 23 and 23’, are provided for the
members 38 and 38’ to rock on. The parts
of said bearings being similar in form to the
parts of the bearings “of the studs 23 and 23’
a detailed description of them will be unnec-
essary. The rocking members 38 and 38’
are provided, reSpectlvely, with gear seg-
ments 46 and 46’ which mesh into racks 47
and 47’ formed on rods 48 and 48’, respec-
tively, said rods being provided with OTOOVeS
49 and 49, reSpeotwely, said grooves being

preferably semi-circular in cross section.
Two rolls 50 and 50" arranged to roll in the
orooves 49 and 49/, respectlvely, are mount-
ed on studs 51 and 51’, respectively, said
studs being provided with stems 52 and 52’
which are formed eccentric to the main por-
tions of saild studs, respectively, and are se-

~cured to -the irame 25 1n the same manner 1n

which the studs 23 and 23" are secured. The
rolls 50 and 50’ are mounted on ball bearings

53 and 53’ respectively, said ball bearings
being 1dentical in form with the ball bearings
of the studs 23 and 23" and a detailed de-
scription of them will be unnecessary. The
rolls 50 and 50" being located 1n the grooves
49 and 49, respectively, prevent the rods 48
and 48" from moving transversely.

Formed on the rod 48 are two pump
plungers 54 and 55 which are arranged to
reciprocate within pump cylinders or casings
56 and 57, said cylinders being mounted on
brackets 58 and 59, respectively. The
brackets 58 and 59 are mounted on the rods
15 and 15",

Referring to Iig. 4, it will be seen that

r—
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valves 60 and 61 of the ball type, said valves
being adapted to control the flow of the
fluid from an inlet passage 62 to an outlet
passage 63 as the plunger 54 is reciprocated.

The pump, consisting of a plunger 54 and
cylinder or casing 56, 1s adapted for use as a
water pump which may be used to pump
water to a boﬂer The casing 57, shown in
section 1n Kig. 5, 1s provided with check
valves 64 and 65 of the ball type, said check
valves being adapted to control ‘the flow of
fluid from an inlet passage 66 to an outlet
passage 67 as the plunger 55 1s reciprocated.
The pump consisting of the plunger 55 and
casing 57 1s adapted for use as a fuel pump—
that 1s, for a hydrocarbon such as gasolene
or kerosene.

The rod 48’ has formed thereon a pump
plunger 68 arranged to reciprocate in a pump
cylinder or casing 69 fast to the bracket 58
having valves identical with those of the
pump casing 56. The pump plunger 68 and
the casing 69 constitute a pump adapted for
use as a water pump 1n connection with the
other water pump hereinbefore described. -

A pump cylinder or casing 70 1s fast to a
bracket 71 and said bracket, 1in turn, is fast
to the bracket 59. (Fig. 3). A plunger 72, ar-
ranged to remprocate 1n the cylinder 70 1S
prowded with a stem 73 arranged to slide in
a bearing 74, sald plunger being also provided

‘with a slot 75 extending transversely thereof.
‘A crank 76 fast to a crank-shaft 77 Jjournaled

in the bracket 71 1s provided with a crank-
pin 78 located 1n the slot 75. A ratchet 79
fast to the shaft 77 1s engaged by a pawl 80
pivotally mounted on a pawl-carrier 81, said
pawl-carrier being arranged to oscﬂlate on
the shaft 77. A stop—pa,wl 82, held 1n en-
cagement with the ratchet 79 by means of a
spring 83, prevents said ratchet from rotat-
Ing clockmse (Iig. 3). 'The pawl-carrier 81
1S pwotally connected to a hnk 84, said hnk
being also connected to a stud 85 located in a

slot 86 formed in an arm 87 fast to the rock-

ing member 38’. The stud 85 1s provided
with a flatted portion 88 which engages the
sides of the slot 86 so that said stud is pre-
vented from rotating in said slot. A nut 89
having screw-threaded engagement with the
stud 85 bears agalnst a sleeve 90 surrounding
sald stud and so arranged that said nut is
adapted to clamp said stud rigidly with rela-
tion to the arm 87 without binding the link
- The stud 85 may be adjusted toward
and away from the axis of the member 38’
to vary the throw of the pawl-carrier 81 and
the consequent movement of the pump
plunger 72. |
Within the pump casing 70 are two check
valves 91 and 92 which are adapted to con-
trol the movement of fluid from an inlet

| passage 93 to an outlet passage 94, said

valves being of the ball type. The pump

¢5 within the pump casing 56 are two check i just described is adapted for use as a lubri-
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cating oil pump and may be connected by a |

pipe 95 to the steam chest of the cylinder
casting 10. - S
The operation of the oil pump just de-

scribed 1s as follows: As the crosshead 18

imparts a rocking movement to the member
38" sald rocking movement is communicated
by the link 84 to the pawl-carrier 81 and the
pawl 80, therefore, imparts an intermittent
rotary movement to the ratchet 79 and
crank 76. The crank-pin 78, therefore, 1m-
parts to the plunger 72 an intermittent
reciprocatory movement and oil is drawn in
through the inlet passage 93 and forced out
through the outlet passage 94.

It will be seen that by reason of the ar-
rangement of the eccentric studs 51 and 517

and the eccentric studs 44' and 44’ the rolls

50 and 50" may be adjusted toward and away
from the rods 48 and 48’, respectively. The

rocking members 38 and 38 may be ad-
justed toward and away from the cross-
heads 18 and 18’ thereby insuring a perfect
rolling contact without any looseness.

The engine hereinbefore described may be
provided with any suitable type of valve
gear. | -

Having thus deseribed my invention, what

I claim and desire by Letters Patent to

secure 1S:

1. In an engine, a steam cylinder, a piston
arranged to reciprocate within said cylinder,
a crosshead, a piston rod connecting said
crosshead to said piston, a crank, a connect-
ing rod connecting said crosshead to said
crank, a rack on said crosshead, a rocking
member, a gear segment on said member
meshing into said rack, two pump cylinders,
a rod comprising two plungers located in said
pump cylinders, respectively, a rack on
sald rod, and a gear segment on said rock-
ing member meshing into said last named
rack. ' '

2. In an engine, a cylinder, a piston ar-
ranged to reciprocate within said cylinder,
a crosshead, a piston rod connecting said
piston to said crosshead, a frame, a roll ar-
ranged 1n rolling contact with said crosshead,
and a stud on which said roll is mounted,
said stud constituting an eccentric rotatably
mounted  on said frame, whereby said roll
may be adjusted toward and away from
said crosshead.

3. In an engine, a cylinder, a piston ar-
ranged to reciprocate within said cylinder,
a crosshead, a piston rod connecting said
piston to said crosshead, a frame, a roll ar-
ranged 1n rolling contact with said cross-
head, a stud on which said roll is mounted,
sald stud constituting an eccentric rotatably
mounted on said frame, whereby said roll
may be adjusted toward and away from
sald crosshead, and a series of balls 1nter-
posed between said stud and said roll.

4."In an engine, a cylinder, a piston ar-

ranged to reciprocate within said cylinder,
a crosshead, a piston rod connecting said
piston to sald crosshead, a frame, a roll ar-
ranged in rolling contact with said cross-
head, a stud on which said roll 1s mounted,
sald stud having a stem eccentric with said

roll, said stem being rotatably mounted on

sald frame, whereby sald roll may be ad-
justed toward and away {from said crosshead,
and a nut having screw-threaded engage-
ment with said stem, whereby said stud may
be held against rotation.

5. In an engine, a cylinder, a piston ar-
ranged to reciprocate within said cylinder,
a crosshead, a piston rod connecting said
piston to said crosshead, a frame, a roll ar-

ranged 1 rolling contact with said cross-

head, a stud mounted on said frame, said
stud being provided with a ball race, a collar
having screw-threaded engagement with
sald stud, said collar having a ball race, a
series of balls arranged in rolling contact
with said races and with the interior pe-
riphery of said roll, and means to lock said
collar against rotation on said stud.

6. In an engine, a cylinder, a piston ar-
ranged to reciprocate within said cylinder,
a crosshead provided with a concave groove
extending longitudinally thereof, a piston
rod connecting said piston to said crosshead,
a roll having a convex periphery located i
said groove, and a stud on which said roll 1s
mounted.

7. In an engine, a cylinder, a piston ar-
ranged to reciprocate within said cylinder,
a crosshead provided with a groove extend-
ing longitudinally thereof, a piston rod con-
necting said piston to said crosshead, a roll
located 1n said groove, and a stud on which

said roll 1s mounted.

8. In an engine, a cylinder, a piston ar-
ranged to reciprocate within said cylinder,
a crosshead provided with two grooves lo-
cated 1n opposite faces thereof, respectively,
and extending longitudinally thereof, a pis-
ton rod connecting said piston to said cross-
head, and two rocking members arranged
with their peripheries in rolling -contact with
sald faces, respectively. |

9. In an engine, a. cylinder, a piston ar-
ranged to reciprocate within said cylinder, a
crosshead provided with two grooves located
in opposite faces thereof, respectively, and
extending longitudinally thereof, a piston
rod connecting said piston to said crosshead,
two rocking members arranged with their
peripheries in rolling contact with said faces,
respectively, and two ball bearings on which
sald rocking members are mounted, respec-
tively.

10. In an engine, a cylinder, a piston ar-
ranged to reciprocate within said cylinder, a
crosshead, a piston rod connecting said pis-
ton to said crosshead, a frame, two rocking

| members arranged with their peripheries n
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rolling contact with opposite sides, respec-
twely of said crosshead, and two studs on
which said rocking members are pivoted, re-
spectively, said studs constituting eccentrics
rotatably mounted on said frame, whereby
said members may be adjusted toward m],d
away from each other.

11. In an engine, a cylinder, a piston ar-
ranged to reciprocate within said cylmder a
crosshead provided with two grooves in ‘op-
posite faces thereof and e\tendmo longitucli-
nally thereof, a piston rod connecmna said
piston to said crosshead, a frame, two “Tock-
ing members arrangecd with their penpherws
n rolhng contact with said faces, respec-
tively, and two studs on which said rocking
members are pivoted, respectively, said studs
constituting eccentrics rotatably mounted
on said frame whereby said members may be
adjusted toward and away from each other.

12. In an engine, a steam cylinder, a pis-
ton arranged t0 remprocate within said cyl-
inder, a crosshea,(l a piston rod connecting
said crosshead to said piston, a rack on said
crosshead, a rocking member, a gear segment
on said member 111(—3:@3]1111':“I into said I‘ack a
pump cylinder, a plunﬂer located in said
pump cylinder, a rack on one side of said
plunger, a gear segment on sald member
meshing into said second named rack, and a
roll arr ano‘ed with 1ts periphery in 1‘01111:10
contact with the other side of sail plunger.

13. In an engine, a steam cylinder, a pis-
ton arranged to remprocate within said cyl-
inder, a crosshead a piston rod connecting
said crosshead to said piston, a rack on said

crosshead, a rocking member 8 gear seg-

ment on said member meshing into said r %k
a pump cylinder, a plunger Tocated in said
pump cylinder, a rack on one side of said
plunger, a gear segment on said member
meshing mnto said second named rack, a roll
arranged with 1ts periphery in rollmo' con-
tact with the other 315

of said plunger, a.

- frame, and a stud on which said roll 1s mount-

ed, said stud constituting an eccentric mount-
ed on said frame, whereby said roll may be
adjusted toward and away from said second
named rack.

14. In an engine, a steam cylinder, a pis-
ton arranged to remprocate within said cyl-
inder, a cros;she&d 8 piston rod connecting
said crosshead to said piston, a rack on said
crosshead, a rocking member, a gear segment,
on saild member meshing into said rack, a
pump cylinder, a phmger located 1n said
pump cylinder, said plunger provided with a
longitudinal groove in one side thereof, arack
on the other side of said plunger, a gear seg-
ment on sald member meshing into said seo-
ond named rack, a roll located in said gro0ve
and arranged 1n rolling contact with said
plunger, and a frame on which said roll 18
supported

15. In an engine, a steain cylinder, a pis-
ton arranged t0 rempromte within said cyl-
inder, a Crosshead a piston rod connecting

said crosshead to said piston, a rack on said
crosshead, a rocking member, a gear segment
on sard member meshing mnto said rack, a
pump cylinder, a plunger located in said
pump cylinder, said ‘plunger provided with a

longitudinal groove in one side thereof, a rack

on the other side of said plunger, a gear seg-
ment on said member meshing into said sec-
ond named rack, a roll located in said groove
and arranged in rolling contact with said
plunger, a “frame on which said roll is SUp-

ported, and a ball bearing on which said roll

1s mounted.
In testimony whereof I have hereunto set

my hand mm presence of two subscribing wit-
nesses. -

JOHN N. LEACH.
Witnesses:

CHARLES S. (GOODING,
SADIE V. McCARTHY.
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